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SUMMARY

A grant in the amount of $15,000 was awarded for the study of the effectiveness of the
AU-pnut disease advisory when rainfall was estimated using Doppler radar. Doppler
radar and the on-line AU-pnut service offered by the Agricultural Weather and
Information Service, Inc. (AWIS) could provide a valuable tool for peanut growers in the
southeastern United State for timing of fungicide applications. The objectives of this
study were to evaluate the effectiveness of the Doppler radar for estimating rainfall and to
determine the effectiveness of the AU-pnut/Doppler radar program. Of the $15,000 in
the grant, $12,500 was used to provide the AU-pnut/Doppler radar service to the growers
in 2001, 2002, and 2003. The balance was used for travel and to purchase supplies for
the field trials and a GPS instrument. The AU-pnut/Doppler Radar program was
evaluated in four field trials in 2001, two field trials in 2002, and an additional two trials
in 2003. Rainfall data was also compared for ten locations across the production regions
of the state in 2001 and in 2002. Doppler radar was found to be quite accurate (>85%
agreement) when compared to rain gauges for determination of rain events (0.1 in. of rain
in 24 hours). Doppler radar tends to overestimate the amount of rainfall and therefore,
over predicted rain events approximately 9-10% of the time. Use of AU-pnut at times
required more fungicide applications than did a 14-day calendar program; however yields
were not significantly different in 2001 or 2002. Rainfall was abundant in 2003 and
yields from plots treated according to the AU-pnut schedule were numerically greater
than plots treated on a calendar basis. In conclusion, the Doppler radar is an effective
tool for estimating rainfall and rain events in conjunction with the AU-pnut program.

The information provided by the AWIS web site is easy to use by the growers. The only
concern with the results from this study is that use of the AWIS AU-pnut/Doppler radar
information at times called for an additional fungicide application that did not result in
additional yield. The future of the AU-pnut/Doppler radar information should be to
provide greater guidance to the grower on when to initiate his first fungicide application
early in the season.



Final Report on Data

PART I
ASSESMENT OF THE DOPPLER RADAR BASED AU-PNUT
DISEASE ADVISORY IN FOUR TRIALS IN GEORGIA
2001 Field Season

R. C. Kemerait, Plant Pathology, UGA
G. Hoogenboom, Agricultural Engineering, UGA
R. G. McDaniel, Burke Co. Ext. Ser.
W. Mills, Southwest Georgia REC-Attapulgus

INTRODUCTION: 2001

The AU-pnut disease advisory, developed over a decade ago at Auburn
University, has been shown to be an effective disease management tool for peanut
growers in Georgia. Using this disease advisory, fungicides are only applied when a) a
specific period of time has passed since the previous fungicide application, and b)
environmental conditions (the availability of free water from rainfall, irrigation, or heavy
dew) favor development of disease. Based upon the results from research conducted by
Dr. Albert Culbreath and Dr. Tim Brenneman at the University of Georgia, peanut
growers who use the AU-pnut advisory to schedule applications of fungicides can expect
control of leaf spot, white mold, and Rhizoctonia limb rot that is comparable to
applications scheduled on a 14-d calendar basis. In trials conducted by these researchers
over a period of nine years, the average number of applications made on the AU-pnut
schedule was 5.5 per season compared to 7 applications per season on a traditional
calendar schedule.

Despite these results, growers in Georgia rarely use the AU-pnut advisory. While
there are a number of possible explanations for this, resistance by growers to daily
monitoring of multiple rain gauges is likely a key obstacle to widespread adoption of AU-
pnut. In a recent development, collaboration between researchers at Auburn University
and the Agricultural Weather and Information Service (AWIS), Auburn, AL, has led to
use of Doppler radar to determine individual rain events at specific field sites and to use
this information to “drive” the AU-pnut schedule for individual growers. Thus, the need
to monitor rain gauges is eliminated. A grant was obtained by the University of Georgia
through the National Peanut Board to make this technology available to growers in the
state through AWIS and the Internet (www.awis.com) and to evaluate the effectiveness of
the program in the control of multiple diseases of peanut.

This report contains the results from four different trials conducted around the
peanut production regions of Georgia. The primary objective for this study was to
compare the control of leaf spot, white mold, and Rhizoctonia limb rot at multiple sites
around the state that resulted when various fungicide programs were scheduled according
to a Doppler based AU-pnut versus a traditional 14-d interval. In three of the four tests,
the 14-d schedule was also compared to a delayed AU-pnut schedule where fungicides
were applied 3-5 days after an application was triggered. This delayed AU-pnut schedule
was designed to imitate situations where a grower could not make fungicide applications
on all of his acreage on an immediate basis.




MATERIALS AND METHODS: 2001

The results from four trials are reported in this study. The methodology of each
trial is described separately. Specific fungicide treatments and dates of fungicide
applications are presented in the table of results associated with each trial. The GPS
coordinates from each site were submitted to AWIS, Inc., and spray guidance for AU-
pnut was obtained from their website at www.AWIS.com. Note: spray guidance from
the Doppler based AU-pnut program is only available for the second and all subsequent
applications. In trials 1 and 3 (RDC Pivot and Attapulgus), the first AU-pnut fungicide
application was timed according to traditional guidelines from the advisory program. In
trials 2 and 4 (Black Shank Farm and Conservation Tillage Farm), all three programs
were initiated on the same date to simplify events for the grower.

In order to maintain grower confidence in the Doppler radar based advisory, it must be
demonstrated that rainfall information collected using Doppler radar is comparable to that
which would be gathered with a rain gauge. Cooperators at AWIS noted that while
rainfall data from Doppler radar estimates will not be as exact as data from a rain gauge,
it is accurate enough to determine if a rain event (accumulation greater than or equal 0.1
in) has occurred. To verify this, the GPS coordinates for 10 weather stations (all
components of the Georgia Automated Environmental Monitoring Network) were
submitted to AWIS and rainfall information was collected by each entity between 1 May
2001 and 31 Oct 2001. As the weather information from AWIS is collected between 7:00
AM and 7:00 Am and that of Georgia’s weather stations from 12:00 AM to 12:00 AM,
the data from the weather stations was converted to coincide with that from AWIS. The
two sets of data were then combined to determine the ability of the Doppler radar to
identify rain events as detected by the weather stations.

Rural Development Center (RDC) Pivot (Trial 1). A trial was established on the RDC
Pivot in Tift County, Georgia. The field was planted to peanut (drachis hypogaea L.,
‘Georgia Green’) on 1 May 2001 at a rate of six seed/ft. The site had been planted to
cotton in 2000 and to field corn in 1999. All land preparation (single row, 36 in. spacing,
strip tillage into a killed rye cover, irrigated) and weed maintenance followed University
of Georgia Cooperative Extension Service recommendations for peanut production. The
experimental design was a 3 X 2 factorial, where main effects were scheduling program
by fungicide program. Each treatment or combination of treatments was replicated six
times. Each plot was two rows wide by 25 ft long. The three fungicide scheduling
treatments included a 14-d calendar program; the Doppler based AU-pnut advisory, and a
delayed (3-5 days) AU-pnut advisory. The fungicide programs included a) applications
of chlorothalonil (Equus 720) (1.5 pt/A, applications 1,2,7) + tebuconazole (Folicur 3.6F)
(7.2 l 0z/A, applications 3-6) and b) applications of Equus 720 (1.0 pt/A) +
propiconazole (PropiMax) (2 fl 0z/A) (applications 1,2) + Abound 2.08F (18.5 fl 0Z/A,
applications 3,5) + Equus 720 (1.5 pt/A, application 7). All fungicides were applied with
a CO, backpack sprayer in a spray volume of 20 gal/A at a pressure of 30 PSI with four
8002 flat fan nozzles spaced 18 in. apart. Leaf spot was evaluated on 18 Sep using the
Florida 1-10 scale and white mold was evaluated on 19 Sep after the peanuts were



inverted. Rhizoctonia limb rot was not a factor in the study. The plots were taken to
yield.

Black Shank Farm, Tifton (Trial 2). A trial was established on the Black Shank Farm,
University of Georgia Coastal Plain Experiment Station in Tift County, Georgia. The
field was planted to peanut (4rachis hypogaea L., ‘Georgia Green’) on 9 May 2001 at a
rate of six seed/ft. The site had been planted to peanut in 2000 and vegetables in 1999.
All land preparation (single row, 36 in. spacing, conventional tillage, irrigated) and weed
maintenance followed University of Georgia Cooperative Extension Service
recommendations for peanut production. The experimental design was a 3 X 2 factorial,
where main effects were scheduling program by fungicide program. Each treatment or
combination of treatments was replicated six times. Each plot was two rows wide by 25
ft long. The three fungicide scheduling treatments included a 14-d calendar program; the
Doppler based AU-pnut advisory, and a delayed (3-5 days) AU-pnut advisory. The
fungicide programs included a) applications of chlorothalonil (Equus 720, 1.5 pt/A,
applications 1-7), b) applications of chlorothalonil (Equus 720, 1.5 pt/A, applications
1,2,7) + tebuconazole (Folicur 3.6F, 7.2 fl 0z/A, applications 3-6), c) applications of
chlorothalonil (Equus 720, 1.0 pt/A) + propiconazole (PropiMax, 2 fl 0z/A, applications
1,2) + azoxystrobin (Abound 2.08F, 18.5 fl 0z/A, applications 3,5) + chlorothalonil
(Equus 720, 1.5 pt/A, application 7), d) applications of Equus 720 (1.5 pt/A, applications
1-7) + applications of flutolanil (Moncut 70 DF, Ib/A, applications 3,5), €) applications of
Equus 720 (1.5 pt/A, applications 1,2,4,6,7) + applications of flutolanil (Moncut 70 DF,
Ib/A, applications 3,5) + applications of premixed propiconazole + trifloxystrobin
(Stratego 250 EC, 7.0 fl 0z/A, applications 3,5) and f) applications of Equus 720 (1.5
pt/A, applications 1,2,4,6,7) + applications of flutolanil (Moncut 70 DF, Ib/A,
applications 3,5) + applications of pyraclostrobin (Headline EC, 6.0 fl 0z/A, applications
3,5). All fungicides were applied with a CO, backpack sprayer in a spray volume of 20
gal/A at a pressure of 30 PSI with four 8002 flat fan nozzles spaced 18 in. apart. Leaf
spot was evaluated on 18 Sep using the Florida 1-10 scale and white mold was evaluated
on 19 Sep after the peanuts were inverted. Rhizoctonia limb rot was not a factor in the
study. The plots were taken to yield.

Conservation Tillage Farm, Burke County (Trial 3). A trial was established on the
Monsanto Conservation Tillage Farm, Burke County, Georgia. The field was planted to
peanut (4Arachis hypogaea L., ‘Georgia Green’) on 17 May 2001 at a rate of six seed/ft.
The experimental design was a 3 X 2 factorial, where main effects were tillage X
scheduling program. Each treatment or combination of treatments was replicated three
times. Plot size varied by tillage treatment; however all would be considered “large”
plots. In this trial, the fungicide scheduling treatments included a 14-d calendar program
and the Doppler based AU-pnut advisory. Tillage treatments included conventional
tillage (ripped and bedded), conventional tillage (bottom plowed), and strip tillage into a
killed rye cover crop. All plots were subjected to the same fungicide regime, applications
of chlorothalonil (Bravo WeatherStik, 1.5 pt/A, applications 1,2,7) + Folicur 3.6F (7.2 fl
0z/A, applications 3-6). All fungicides were applied with a tractor-mounted boom
sprayer. The plots were irrigated as needed and weed, fertility, and insect management
followed guidelines from the University of Georgia’s Cooperative Extension Service.



Leaf spot was evaluated on 26 Sep using the Florida 1-10 scale. Neither white mold
(southern stem rot) nor Rhizoctonia limb rot was present to any significant degree in the
field. The plots were taken to yield. Plots were inverted on 16 Oct and harvested on 28
Oct.

Southwest Georgia REC-Attapulgus (Trial 4). A trial was established on Southwest
Georgia Research and Education Center, Attapulgus, in Decatur County, Georgia. The
field was planted to peanut (4rachis hypogaea L., ‘Georgia Green’) on 15 May 2001 at a
rate of six seed/ft. The site had been planted to field corn in 2001. All land preparation
(single row, 36 in. spacing, conventional tillage, irrigated) and weed maintenance
followed University of Georgia Cooperative Extension Service recommendations for
peanut production. The experimental design was a 3 X 3 factorial, where main effects
were scheduling program by fungicide program. Each treatment or combination of
treatments was replicated six times. Each plot was two rows wide by 50 ft long. The
three fungicide scheduling treatments included a 14-d calendar program; the Doppler
based AU-pnut advisory, and a delayed (3-5 days) AU-pnut advisory. The fungicide
programs included 1) applications of chlorothalonil (Bravo WeatherStik (1.5 pt/A,
applications 1,2,7) + Folicur 3.6F (7.2 fl 0z/A, applications 3-6) and 2) applications of
Bravo WeatherStik (1.0 pt/A) + propiconazole (Tilt 4 EC, 2 fl 0z/A, applications 1,2) +
azoxystrobin (Abound 2.08F, 18.5 fl 0z/A, applications 3,5) + Bravo WeatherStik (1.5
pt/A, application 4,6,7). The fungicide program in the AU-pnut scheduled plots was
initiated based upon the number of actual rain events and the chance of rain over the next
five days. All fungicides were applied with a CO, backpack sprayer in a spray volume of
20 gal/A at a pressure of 30 PSI with four 8002 flat fan nozzles spaced 18 in. apart. Leaf
spot was evaluated on 1 Oct using the Florida 1-10. Soilborne disease was assessed after
the plots were inverted on 9 Oct. The plots were harvested on 16 Oct and taken to yield.

RESULTS AND DISCUSSION: 2001

The date of fungicide applications for all trials is noted in Table 1. Fungicide
applications for the AU-pnut advisory generally occurred a few days earlier so that these
plots were sprayed earlier than either the calendar program or the delayed AU-pnut
program. However at the RDC Pivot site and Black Shank Farm in Tifton, all plots were
still only sprayed seven times by the end of the season. Plots in Attapulgus that were
sprayed according to the leaf spot advisory received eight applications of fungicides.

. Also, plots treated on a calendar schedule at the Conservation Tillage farm in Burke
County were sprayed with fungicides six times while those sprayed on an AU-pnut
schedule were sprayed seven times.



Table 1. Date of fungicide applications during 2001 season

Site Schedule | 1% 2nd 3 4™ 50 6n 7% g™

;13 g calendar | 6/3 6/21 7/5 7/13 | 726 8/8 8/21
AU-pnut | 6/3 6/21 7/4 7/13 | 726 8/5 8/17
Delayed | 6/7 6/25 717 7/13 | 7/28 8/8 8/21
Black

Shank Calendar | 6/13 | 6/27 | 7/12 | 7/26 8/7 8/21

AU-pnut | 6/13 | 6/27 7/9 7/23 8/4 8/17

Delayed | 6/15 72 7/12 | 7726 8/7 8/21

Contill | Calendar | 6/20 | 7/6 7/23 8/8 8/21 9/4

AU-pnut | 6/20 | 7/2 7/16 | 7/26 | 8/7 | 8/21 9/4

Attapulgus | Calendar | 6/18 7/2 7/14 | 7/28 | 8/11 | 8/23 9/7

AU-pnut | 6/8 | 6/18 | 6/29 | 7/11 | 726 | 8/7 8/21 9/4

Delayed | 6/18 7/2 7/14 | 7/28 | 8/11 | 8/23 9/7

Weather data was collected from 10 weather stations, all part of the Georgia
Automated Environmental Monitoring Network. These stations were located in
Arlington, Attapulgus, Dawson, Dearing, Dublin, Midville, Newton, Plains, Tifton, and
Vidalia. Data from weather stations and Doppler radar provided by AWIS were in
agreement 90.5% of the time as to whether or not a rain event (accumulation >=0.10
in./24 hr) had occurred. Doppler radar provided false positive results (rain event
predicted but did not occur) 8.8% of the time and false negative results (failed to predict a
rain event) 0.7% of the time. Doppler radar is not as precise as weather stations in
determining rain events, but it is quite accurate when there has been no rain. Doppler
radar tends to over-predict the occurrence of rain events when small amount of
precipitation accumulates (<0.10 in.) but rarely fails to detect a rain event that occurs. In
2001, use of Doppler radar was accurate enough for use with AU-pnut to control foliar
and soilborne diseases of peanut. Basing AU-pnut decisions on Doppler radar
information, rather than rain gauges (weather stations), gives a more conservative
schedule due to the possibility of increased perception of rain events.

Trial 1. RDC Pivot

The results from the AU-pnut trial at the RDC pivot are presented in Table 2. There was
no interaction between the fungicide scheduling programs and the fungicide programs, so
the two were analyzed independently. In this trial, the severity of leaf spot and white
mold were quite low and not different among treatments. The incidence of tomato
spotted wilt (TSWV) was severe and approximately 38-40% across treatments. Yields
were over 2 tons/A, but not significantly different among treatments.




Table 2. Results from the AU-pnut trial at the RDC pivot.

TSWV  LeafSpot’  White mold’ Yield
Trt _Program (hits/50 ft) (Fla. scale)  (hits/50 ft) (Ib/acre)
A Calendar 200 A 22 A 0.0 A 4204 A
program
B AU-Pnut 203 A 20 A 004 A 4269 A
Program

C Delayed AU-  19.1 A 22 A 0.17 A 4182 A

Pnut Program

Trt Material (Fla. scale)’  (hits/50 ft) (Ib/acre)

1 Equus 720+  19.1 a 23 a 0.03 b 4227 a
Folicur 3.6F

2  Equus720+ 205 a 19 a 0.11 b 4209 a
PropiMax +
Abound 2.08F

'Leaf spot and Tomato spotted wilt virus assessed on 13 September 2001 using Florida 1-
10 scale.

2White mold was assessed immediately after the peanuts were inverted on 17 September
2001.

3The Florida scale is based upon values from 1 to 10 where 1=no leaf spot, 6=50%
defoliation and 10=complete defoliation.

The interactions between the fungicide spray programs and the fungicide treatments were
not significant for leaf spot, white mold, or yield. Therefore, the analysis for the
“Treatment Program” is across fungicides and for “Fungicides” is across the two
application programs. Means followed by the same letter do not differ significantly as
determined by Fisher’s protected

least significant difference test (P<0.05).

Based upon these results, use of the Doppler radar based AU-pnut program was as
effective in controlling disease as the conventional 14-d calendar program. The total
number of sprays for each schedule were the same (7), though applications tended to
occur earlier with the AU-pnut program.

Trial 2. Black Shank Research Farm

Disease control and yields for the different spray schedules were comparable in 2001.
Because of the increased rainfall this season, fungicide applications were made earlier
when AU-PNUT was used than when the 14-day calendar schedule was used. All plots
were sprayed seven times during the season with fungicides; irrigation events did not
affect the timing of AU-pnut fungicide applications. The results from this trial are
presented in Table 3, and, like the results from the RDC pivot site, there was no statistical
interaction between the scheduling treatments and the fungicide treatments. Because the
“control” for this study was considered an Equus program applied on a calendar spray
schedule, untreated plots were not included in the test. However, ratings from border



plots that received minimal fungicide applications averaged above 5.1 (20% or greater
defoliation) on the Florida leaf spot scale.

There were no significant differences in leaf spot or white mold ratings, or yield based
upon scheduling program. Also, there were no significant differences in leaf spot control
or yield based upon fungicide program. However, plots that received only chlorothalonil
(Equus 720) had a numerically higher leaf spot rating. The severity of white mold was
low in this trial; however incidence of the disease was significantly greater in plots
treated only with chlorothalonil.

Table 3. Results from the AU-pnut study at the Black Shank research farm.

Leaf Spot’  White mold* Yield

Trt Program3 (Fla. scale)  (hits/50 ft) (Ib/acre)

A Calendar program 3.6 A 1.1 A 3842 A

B AU-Pnut Program 3.1 A 0.8 A 3812 A

C Delayed AU-Pnut 2.8 A 1.25 A 3730 A
Program

Trt Material (Fla. scale)®  (hits/50 ft) (Ib/acre)

1 Equus 720 43 a 3.5 a 3666 a

2 Equus720 +PropiMax+ 26 a 08 b 3693 a
Abound 2.08 F

3 Equus 720 + 2.6 a 0.3 b 3959 a
Folicur 3.6F

4 Equus 720 + 3.0 a 0.4 b 3911 a
Moncut 70 DF

5 Equus 720 + Stratego + 3.6 a 0.5 b 3736 a
Moncut 70 DF

6 Equus 720 + Headline + 23 a 0.6 b 3867 a
Folicur 3.6 F

'Leaf spot assessed on 18 September 2001 using Florida 1-10 scale.

*White mold was assessed immediately after the peanuts were inverted on 19 September
2001.

>The interactions between the fungicide spray programs and the fungicide treatments
were not significant for leaf spot, white mold, or yield. Therefore, the analysis for the
“Treatment Program” is across fungicides and for “Fungicides” is across the three
application programs. Means followed by the same letter do not differ significantly as
determined by Fisher’s protected least significant difference test (P<0.05).

*The Florida scale is based upon values from 1 to 10 where 1=no leaf spot, 6=50%
defoliation and 10=complete defoliation.



The results from this trial are presented in Table 4. The severity of foliar and
soilborne diseases at this site were very low and there was no interaction between tillages
or fungicide application schedule. Also, there was no significant difference in yield
between schedules; however, the largest yields were recorded in the conservation tillage
plots and the lowest in the conventional/ripped and bedded plots. Yields were
numerically, but not statistically greater in plots sprayed on a calendar basis.

The most notable result from this trial was that the AU-pnut program received an
additional fungicide application from the calendar program. This was the result of an
overestimation of the 5-day probability for rain at the AWIS web site, which resulted in a
trigger for the AU-pnut algorithm. Plots were sprayed before the problem was noted and
corrected by the AWIS staff.

Table 4. Results of the AU-pnut trial at the Conservation Tillage Farm.

Leaf Spot' Southern Yield’
Stem Rot’

Trt Program (Fla. scale)  (hits/100 ft) (Ib/acre)

1 Calendar program 2.0 A NA 4184 A
AU-Pnut Program 2.1 A NA 3730 A

Trt Tillage (Fla. scale)®  (hits/100 ft) (Ib/acre)

1 Conventional/bottom 22 a NA 3829 ab
plowed

2 Conventional/ripped and 2.0 a NA 3621 b
bedded

3 Conservation strip tillage 2.0 a NA 4420 a

'Leaf spot assessed on 26 Sep using Florida 1-10 scale

2Soilborne disease was not a factor in this study.

3Yields based upon field weights.

*The Florida scale is based upon values from 1 to 10 where 1=no leaf spot, 6=50%
defoliation and 10=complete defoliation.

Means followed by the same letter do not differ significantly as determined by Fisher’s
protected

least significant difference test (P<0.05).













































