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INTRODUCTION

Several millions dollars of crop damage are caused
by pests and diseases of economically important
crops in the southeastern United States annually.

In 2006, crop losses associated with insect pest and
diseases damage were estimated at approximately
$650 million and $647.2 million in Georgia alone
(Guillebeau et al., 2006). The population dynamics
of insect vectors and pests in part depends on
climate and weather variability.

The overall goal of this study was to demonstrate
the potential use of high resolution data obtained
from Weather Research and Forecasting (WRF)
model in plant disease and pest models, and for
pest management process.

The specific objective was to evaluate the
progression of peanut pests and diseases using the
weather data derived from the WRF model.

METHODS

WRF — The downscaled hindcast dataset was
obtained for April to June for the 2007 growing
season for use in the disease forecast model. A 9 x
9 km grid was used as the outer domain around the
states of Georgia, while the high-resolution domain
(3 x 3 km grid) was mainly over Georgia. A model
evaluation against the Georgia Automated
Environmental Monitoring Network (AEMN:
www.georgiaweather.net) dataset showed a high
accuracy in predicting temperatures across Georgia
(Prabha et al., 2007; Prabha & Hoogenboom, 2008).

CROP — Although several crops are affected by pests
and diseases, this study focused on peanut. The
planting date for peanut was assumed to be May 1.

THRIPS AND PESTS - Four insect pests/ vectors
evaluated include the Tobacco thrips, the Western
flower thrips, the Corn earworm, and the Two-spider
mite. The degree day accumulation was calculated
based on hourly temperature exceeding the base
temperatures (Base-T). The accumulated
generations of vectors or pests life-cycle were
calculated according to the degree day requirement
for completion of each generation (DD/Gen) from
egg to adult (Table 1).

LEAF SPOT - Spatial risk distribution of leaf spot was
based on the Oklahoma peanut leaf spot model.
The model was coupled with the WRF outputs to
generate spatial map of accumulated “daily infection
hours” for peanut using air temperature and relative
humidity. Infection hour was based on RH >= 90%,
and Temperature between 15.8 - 30°C.

(a.) Leaf spot symptoms on peanut leaves, (b.) Western Flower
Thrips, (c.) Comn earworm on peanut, and (d.) Two-spotted
spider mites clustered on tips of leaves

The base temperature and degree day requirement for insect
vectors and pests of peanut used in this study

Insect vector/ pest Base-T DD/Gen
Q9] Q9]
Tobacco thrips 10.5 234.1
Western flower thrips 9.5 194.0
Corn earworm 12.6 484.9
Two-spotted spider mite 10.0 169.7

Monitoring the progression of thrips population using sticky
traps at two south Georgia counties (Dr. D. Riley, UGA).

Spatial and temporal maps of possible pest and disease vector
emergence.

9000
8000

£ 7000 [li

= 6000

= A

"5 5000 I \

= 4000

1

= 3000 - ji

=

LR —
1000 —M—

O e i sem
2007

Colquitt —+— Decatur

Western flower thrips

14 May 16 May 18 May 20 May 22 May

Tobacco thrips

24 May 1June

26 May

28 May

30 May

Two-spotted Spider Mite
14 May =

Corn Earworm

3.June 7 June 11 June

5 June

9 June

Spatial and temporal maps of Daily Infection Hours for leaf
spot disease initiation and development.

WRF model for three locations.

The early leaf spot infection threat index was estimated from the
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RESULTS

® Thrips populations usually peak in May and scouting
are mostly conducted at 1-2 week intervals.

® Hence, scouting conducted at 7-15 days interval

would have missed the timing and location
information about the surge and spread between 14
May and 18 May.

The risk of early occurrence of pest development
was noticed in southwestern region of Georgia. A
favorable condition for pest development gradually
increased across the peanut belt of Georgia during
the period studied.

The maps showed that the southeastern coastline of
Georgia was more favorable for leaf spot
progression where conditions for infection initiation
were met sooner (i.e. Aima). However, the threat of
infection was relatively less in the southwest.

CONCLUSIONS

A combination of the spatial and temporal thrips
population map with inferences from scouting in the
field could improve accurate timing of insecticide
and fungicide applications, and prevent excessive
use of pesticide. Based on results the from this
study, climate information could be useful for long
term (3-6 months) pest and disease forecasting.
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. The Oklahoma peanuit leaf spot model
(http://agweather.mesonet.org/models/peanut/default. html).
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