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Abstract: Geographical Information Systems and remote sensing technologies, with maximum entropy (Maxent)
ecological niche modelling computer software, were used to create predictive risk maps for Phenacoccus
manihoti Matile-Ferrero in Northeastern and Eastern Thailand. The cassava pink mealybug populations were
surveyed in 255-cassava plantations covering Prachinburi, Rayong, Sa Kaeo and Nakhon Ratchasima during
June 2013 and January 2014. The total number of 204-georeferenced sites presenting P. manihoti and
environmental data from MODIS satellite imagery and 12 Automatic Weather Station (AWS) were compiled into
the species distribution modelling. The models identified low monthly rainfall at 100-135 mm., lower Land
surface temperature diurnal cycle (LSTD) range of temperature (-100 to -30 °C), and Normalized Difference
Vegetation Index (NDVI) between -0.3 and 0.6 are well-suited as the biological requirements of cassava pink
mealybug. The value of the Area Under Curve (AUC) lies at 0.981 indicated the model gives excellent
discrimination. Finally the risk areas at the district level in Nakhon Ratchasima, Prachin Buri, Sa Kaeo,

Chachoengsao, Chon Buri and Rayong were described in this study.
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Table 1 Mean rank of adult P. manihoti sampled on 10 cassava varieties from cassava plantations in

Prachin Buri, Rayong, Sa Kaeo and Nakhon Ratchasima

Cassava varieties Number of cassava plantation Mean rank
CMR 89 14 90.36a
KU 50 90 110.73a
Rayong 5 12 104.83a
Rayong 9 31 119.81a
Rayong 11 5 97.30a
Rayong 72 128.86a
Rayong 81 19 103.97a
Rayong 90 5 131.80a
Huay Bong 60 28 92.05a
Huay Bong 80 4 104.25a

Mean rank in the column followed by the same letters do not significantly difference (Chi-Square=6.402, df=9, P=0.699)

Average Sensitivity vs. 1 - Specificity for Phenacoccus_manihotti
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Figure 1 The average under the curve (AUC) for 15 Maxent runs. The mean AUC value of 0.981

suggests an excellent model.
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Jackknife of AUC for Phenacoceus_manihotti
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Figure 2 Average jackknife analysis results of training gain, test gain, and area under the curve (AUC)
for 15 Maxent runs presenting the most contributed environmental factors on P. manihoti

populations
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Response of Phenacoccus_manihotti to 07_rain

Logistic output (probability of presence)
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