-90 -

miﬁmsnNani:wmjaamiw?iﬂuLuJa\iamwgflEﬂmﬂ&iamﬁzmﬂﬁumtma\‘lﬁmg
Frlwaiesdnfluussugniiddy

Effect of Climate Change to the Distribution on Maize Insect Pests
in Major Maize Growing Areas
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Abstract

The objective of this study was to observe the distribution of maize insect
pests and other natural enemies in the conditions of maize growing season with relation to
climate pattern. The observations of maize insect pests were done in rainy season and late
rainy season on farmers' fields at Nakhon Sawan province and Phetchabun province. In
Nakhon Sawan province, the observe were done every weeks and every 2 weeks in
Phetchabun province during 2014-2016. The results showed that in Nakhon Sawan province
and Phetchabun province, the consecutive days without rain (5-18 days) causes of increase
the amount of Comn leaf aphid (Rhopalosiphum maidis Fitch) and Corn thrips (Frankliniella
williamsi Hood) in rainy season were found more than in late rainy season. However, the
consecutive days without rain (5-21 days) with a relatively small amount of rain fall each
time (0.3-5.4 mm/time) causes of increase the amount of Corn thrips and Asiatic Corn Borer
(Ostrinia furnacalis Guenee) (ACB) in late rainy season more than in rainy season.
Keywords : Climate Change, Maize Insect Pests, Maize, Maize Growing Season
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Table 1  Annual weather data for the period 1971 - 2000 and 2014

data for the period data for

Annual weather 1971 - 2000 1/ 2014

data Nakhon Sawan Phetchabun Nakhon Sawan’  Phetchabun’

Mean of Maximum

o 33.2 33.4 34.2 34.1
Temperature ( c)
Mean of Minimurm 232 220 237 215
Temperature ( c)
Average Temperature (°c) 28.1 27.3 28.9 273
Total Rainfall (mm.) 1,182.5 1,080.5 1,024.1 1,215.6
No. of Rain-days (day) 106 117 105 110

1/Clima’cological Center, Meteorological Development Bureau, Meteorological Department.
2/. . .

Takfa Agrometeorological Station, Nakhon Sawan
* Phetchabun Meteorological Station, Phetchabun

Table 2 Weather data in rainy season period (in the period 1971 - 2000 and 2014)

Data for the period

1971 - 2000 1/ Data for 2014

Weather dat
eather data Nakhon Sawan  Phetchabun  Nakhon Sawan~  Phetchabun’

(May-Sep.) (Jun.-Sep.) (May-Sep.) (Jun.-Sep.)
Mean of Maximurm 33.2 32.5 34.6 33.1
Temperature (c)
Mean of Minimum 244 2.1 25.1 234
Temperature (c)
Average Temperature (*c) 28.8 27.9 29.8 27.9
Rainfall (mm.) 868.1 689.8 773.8 889.5

v Climatological Center, Meteorological Development Bureau, Meteorological Department.
?Takfa Agrometeorological Station, Nakhon Sawan
¥ Phetchabun Meteorological Station, Phetchabun

Table 3 Weather data in late rainy season period (in the period 1971 - 2000 and 2014)

Data for the period

1971 — 2000 ¥ Data for 2014

Weather data Nakhon Sawan Nakhon Sawan”’
(Jul.-Dec.) (Jul.-Dec.)
Mean of Maximum Temperature (*c) 31.7 32.8
Mean of Minimum Temperature (°c) 225 234
Average Temperature (°c) 27.0 28.1
Rainfall (mm.) 621.0 558.7

v Climatological Center, Meteorological Development Bureau, Meteorological Department.
#Takfa Agrometeorological Station, Nakhon Sawan
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Table 4 Mean total number of Insect /50 plant in farmers' fields 2014

Insect Rainy season Late rainy season
Nakhon Sawan  Phetchabun Nakhon Sawan

Insect pests of maize

Corn leaf aphid 2,740 1,731 76

Corn Thrips 218 1,241 973

Corn earworm 27 3 2

No. of damaged hole caused by ACB 4 3 269
Natural enemies

Ladybird beetles 70 30 93

Spider 14 15 35

Ground beetles 49 7 60

Table 5 Annual weather data for the period 1971 — 2000 and 2015

Data for the period Data for
Annual weather data 1971 - 2000 v 2015
Nakhon Sawan Phetchabun  Nakhon Sawan~  Phetchabun’

Mean of Maximum 33.2 334 34.6 347
Temperature ( ¢)

Mean of Minimum 23.2 220 24.0 22,9
Temperature ( ¢)

Average Temperature (°c) 28.1 27.3 29.3 28.8
Total Rainfall (mm.) 1,182.5 1,080.5 1,241.8 973.1
No. of Rain-days (day) 106 117 109 102

1/Ctima’cological Center, Meteorological Development Bureau, Meteorological Department.
2/. . .

Takfa Agrometeorological Station, Nakhon Sawan
* Phetchabun Meteorological Station, Phetchabun

Table 6 Weather data in rainy season period (in the period 1971 - 2000 and 2015)

Data for the period

1971 — 2000 ¥ Data for 2015

Weather data Nakhon Sawan Nakhon Sawan’
(May-Sep.) (May-Sep.)
Mean of Maximum Temperature (°c) 332 35.6
Mean of Minimum Temperature (°c) 24.4 255
Average Temperature (°c) 28.8 30.5
Rainfall (mm.) 868.1 689.9

v Climatological Center, Meteorological Development Bureau, Meteorological Department.
?Takfa Agrometeorological Station, Nakhon Sawan
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Table 7 Weather data in late rainy season period (in the period 1971 - 2000 and 2015)

Data for the period Data for
. 1971 - 2000 2015
Weather data Nakhon Sawan Phetchabun Nakhon Sawan”  Phetchabun’
(Aug-Nov.) (Jul.-Nov.) (Aug-Nov.) (Jul.-Nov.)

Mean of Maximum 319 321 333 33.9
Temperature (c)

Mean of Minimum 232 229 24.4 23.9
Temperature (¢)

Average Temperature (°c) 27.5 27.2 28.9 28.9
Rainfall (mm.) 618.1 642.9 869.2 709.2

1/Climatological Center, Meteorological Development Bureau, Meteorological Department.
? Takfa Agrometeorological Station, Nakhon Sawan
¥ Phetchabun Meteorological Station, Phetchabun

Table 8 Mean total number of Insect /50 plant in farmers' fields 2015

Insect Rainy season Late rainy season
Nakhon Sawan Nakhon Sawan Phetchabun

Insect pests of maize

Corn leaf aphid 343 558 3

Corn Thrips 2,446 201 318

Corn earworm 11 40 6

No. of damaged hole caused by ACB 14 50 64
Natural enemies

Ladybird beetles 69 90 a1

Spider 34 86 36

Ground beetles 223 100 28

Table 9 Annual weather data for the period 1971 — 2000 and 2016

Data for the period Data for
Annual weather data 1971 - 2000 v 2016
Nakhon Sawan Phetchabun Nakhon Sawan”  Phetchabun’

Mean of Maximum 332 33.4 34.5 34.1
Temperature ( ¢)

Mean of Minimum 23.2 220 243 215
Temperature (¢)

Average Temperature (*c) 28.1 27.3 29.4 27.3
Total Rainfall (mm.) 1,182.5 1,080.5 1,300.2 1,041.4
No. of Rain-days (day) 106 117 107 120

v Climatological Center, Meteorological Development Bureau, Meteorological Department.
?Takfa Agrometeorological Station, Nakhon Sawan
¥ Phetchabun Meteorological Station, Phetchabun
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Table 10 Weather data in rainy season period (in the period 1971 - 2000 and 2016)

Data for the period Data for
. 1971 - 2000 2016
Weather data Nakhon Sawan  Phetchabun Nakhon Sawan”  Phetchabun’
(May-Sep.) (Jun.-Sep.) (May-Sep.) (Jun.-Sep.)

Mean of Maximurm 332 325 30.6 34.2
Temperature (c)

Mean of M|n|moum 2a4 201 253 007
Temperature (" c)

Average Temperature (°c) 28.8 279 30.0 29.5
Rainfall (mm.) 868.1 689.8 946.8 9435

1/Climatological Center, Meteorological Development Bureau, Meteorological Department.
?Takfa Agrometeorological Station, Nakhon Sawan
¥ Phetchabun Meteorological Station, Phetchabun

Table 11 Weather data in late rainy season period (in the period 1971 — 2000 and 2016)

Data for the pe{/iod Data for
1971 - 2000 2016
Weather data Nakhon Sawan Nakhon Sawan’
(Jul.-Dec.) (Jul.-Dec.)
Mean of Maximum Temperature (°c) 31.7 32.7
Mean of Minimum Temperature (°c) 225 24.0
Average Temperature (°c) 27.0 28.4
Rainfall (mm.) 621.0 927.3

v Climatological Center, Meteorological Development Bureau, Meteorological Department.
?Takfa Agrometeorological Station, Nakhon Sawan

Table 12 Mean total number of Insect /50 plant in farmers' fields 2016

Rainy season Late rainy season
insect Nakhon Sawan Phetchabun Nakhon Sawan

Insect pests of maize

Corn leaf aphid 3,358 907 115

Corn Thrips 911 501 413

Corn earworm 4 2 7

No. of damaged hole caused by ACB 1 3 211
Natural enemies

Ladybird beetles 45 16 52

Spider 27 37 57

Ground beetles 48 18 13
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Figure 1 Weather data and mean number of Corn leaf aphid /50 plants in Nakhon Sawan
farmers' fields : Rainy season period 2014-2016
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Figure 2 Weather data and mean number of Corn Thrips /50 plants in Nakhon Sawan
farmers' fields : Rainy season period 2014-2016
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Figure 3 Weather data and mean number of Corn earworm /50 plants in Nakhon Sawan
farmers' fields : Rainy season period 2014-2016
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Figure 4 Weather data and mean number of No. of damaged hole caused by ACB /50
plants in Nakhon Sawan farmers' fields : Rainy season period 2014-2016
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Figure 5 Weather data and mean number of Natural enemies /50 plants in Nakhon
Sawan farmers' fields : Rainy season period 2014-2016
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Figure 6 Weather data and mean number of Corn leaf aphid /50 plants in Nakhon Sawan
farmers' fields : Late rainy season period 2014-2016



- 106 -

BV T W G B B AR i

CAlc S T S S T S R SR R SR N SR R T S S
¥ £ £ & 8 3 ¥ 3 3 &
TIPS AL EL LT LSS

P FECTAPS [ N  A N APOY

P,; RN P

)

=
8

=

8

I
i
:

|
:

FE LA
AR

11981 .dl.; vy g | il :0 Date

,f,«‘q%.w;wfmﬂwf,,@g o o S

Figure 7 Weather data and mean number of Corn Thrips /50 plants in Nakhon Sawan
farmers' fields : Late rainy season period 2014-2016
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Figure 9 Weather data and mean number of No. of damaged hole caused by ACB /50
plants in Nakhon Sawan farmers' fields : Late rainy season period 2014-2016
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Figure 10 Weather data and mean number of Natural enemies /50 plants in Nakhon
Sawan farmers' fields : Late rainy season period 2014-2016
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Figure 11 Weather data and mean number of Corn leaf aphid /50 plants in Phetchabun
farmers' fields : Rainy season period 2014 and 2016
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Figure 12 Weather data and mean number of Corn Thrips /50 plants in Phetchabun
farmers' fields : Rainy season period 2014 and 2016
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Figure 13 Weather data and mean number of Corn earworm /50 plants in Phetchabun
farmers' fields : Rainy season period 2014 and 2016
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Figure 14 Weather data and mean number of No. of damaged hole caused by ACB /50
plants in Phetchabun farmers' fields : Rainy season period 2014 and 2016
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Figure 15 Weather data and mean number of Natural enemies /50 plants in Phetchabun
farmers' fields : Rainy season period 2014 and 2016
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Figure 16 Weather data and mean number of Corn leaf aphid and Corn Thrips /50 plants in
Phetchabun farmers' fields : Late rainy season period 2015
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Figure 17 Weather data and mean number of Corn earworm and No. of damaged hole
caused by ACB /50 plants in Phetchabun farmers' fields : Late rainy season

period 2015
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Figure 18 Weather data and mean number of Natural enemies /50 plants in Phetchabun
farmers' fields : Late rainy season period 2015
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Figure 19 Mean total number of Insect /50 plant in farmers' fields 2014
(@ = Nakhon Sawan : Rainy season period 2014, b = Nakhon Sawan: Late rainy
season period 2014, ¢ = Phetchabun : Rainy season period 2014)
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Figure 20 Mean total number of Insect /50 plant in farmers' fields 2015

(@ = Nakhon Sawan : Rainy season period 2015, b = Nakhon Sawan: Late rainy
season period 2015, ¢ = Phetchabun : Late rainy season period 2015)
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Mean total number of Insect /50 plant in farmers' fields 2016

(@ = Nakhon Sawan : Rainy season period 2016, b = Nakhon Sawan: Late rainy

season period 2016, ¢ = Phetchabun : Rainy season period 2016)




