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3The Effect of Climate Change on Thailand’s Agriculture

Climate change impacts on agriculture are expected to significantly affect the economy and the 
livelihood of the people

Difficulties
• Farmer adaptation
• People awareness

Needs 
• Knowledge
• Technology



Lychee production Orange greening disease

Logan productionFlooding
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Insect pest

Control methods

•Biological pest control.

•Cultural control.

•Trap cropping.

•Pesticides.



The effects of Climate change

A single factor

Multiple factors 
CO2

The purpose : To address the consequences of climate change on herbivote performance 
and the relationship between herbivore and its parasitoid

? O3
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What we know:  the effects of climate change on Herbivore 
• Promote herbivore outbreaks
• Changes in phenology or distribution
• Insect community
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Questions

?
CO2

Temperature

• How does elevated CO2 and 
temperature affect plant 
growth?

?

• How dose herbivore 
respond?

?

• How dose parasitoid 
performance ?

Brassica oleracea Spodoptera litura Snellenius manilae



Insect Culture

Spodoptera litura (Fabricius) is a polyphagous insect. 
It causes serious economic losses on several 
important crops.

Snellenius manilae (Ashmead) a solitary larval 
endoparasitoid, and its host range covers only several 
species of Noctuidae of Lepidoptera; Spodoptera exigua
(Hübner) and Spodoptera litura (Fabricius).

The second instar of S. litura is the most suitable host instar, 
and the suitable growth temperature for S. manilae is 25-
30℃ (Ting, 2011)



99Plant Cultivation Conditions: Brassica oleracea L. var. italica. 



***The temperature of 24/21°C represented the ambient temperature 
(The average temperature in 2000-2016 November in Taichung, Central Weather Bureau).

***The rising of CO2 1000 ppm this concentration is expected increase by 2100 and a 5°C warming was based 
on the IPCC prediction.

Elevated CO2 (1000 ppm) Ambient CO2 (500 ppm)

Elevated temperature
(29/26 °C , day/night )

Combining High temp.

Ambient temperature 
(24/21 °C, day/night)

High CO2 Control

10Greenhouse Conditions

*** The level of industrialization, the CO2 measurements made at Hsinchu industrialized area (Taiwan) 
showed large amplitude of CO2 concentrations varying between 390 ppm and 470 ppm (Wang, Wang, & Liu, 
2014).



Biomass: Dry weight, fresh weight and leaf area
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Ambient

High temp.

High CO2

High temp *  High CO2
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Major foliar chemistry : Nitrogen content, C:N ratio

• Elevated temperature exerted less of an effect on plant nutrition quality compared with elevated CO2.

• Elevated CO2 strongly reduced the nitrogen content and unbalancing the C:N ratio.

Ambient

High temp.

High CO2

High temp *  High CO2
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Ambient High CO2 High 
temp.

High temp *  
High CO2

Ambient High CO2 High 
temp.

High temp *  
High CO2
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Food utilization of early and mid-instar larval 

It is defined as the ability of the insect body to ingest and metabolize food through adequate diet.

RGR: Relative growth rate

RCR: Relative consumption rate

ECI: The efficiency of conversion of ingested food

ECD: The efficiency of conversion of digested food

Insect initial weight, feces and weight gain
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Spodoptera litura performance

• Relative growth rate was reduced and larvae consumed more plant materials that had been exposed to 
elevated CO2.
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Spodoptera litura performance

• Larvae consumed more plant materials that had been exposed to elevated CO2.
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Spodoptera litura performance

• The food utilization efficiencies of 2nd instar larvae were more sensitive to CO2-treated foliage than those 
of the 3rd and 4th instar larvae.

• The various larval stages might respond differently to climate change.
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Ambient High CO2 High 
temp.

High temp *  
High CO2

Snellenius manila performance  

Ambient High CO2 High 
temp.

High temp *  
High CO2

40 of 2nd larvae / 1 female parasitoid
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Ambient High CO2

10 larvae / 1cage

High 
temp.

High temp *  
High CO2

The long term development?
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Large-scale and long-term experiments, which will be especially 
important in terms of making realistic predictions about community 
responses. 

A changes plant nutrition's and defensive compounds can affect the 
performance of herbivorous and it parasitoid.

The phenology  tri-trophic interactions data will be particularly useful 
in improving our ability to predict ecosystem-level changes to climate 
change.

Conclusion
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Interesting finding
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Hermetia illucens (Black soldier fly)

The potential of using black soldier fly (BSF) compost as a bio-fertilizer under elevated CO2 
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Impact of ozone and nitrogen deposition on tomato performance and chemical 
defenses subsequently on insect preference 

Free-air O3 enrichment system (FACE). 
The elevated O3 plots 13 was 70±7 nmol mol¯1,the ambient plots were subjected to daytime O3

concentration of 30±4 nmol mol¯1. The doses of fertilizer applied 80 kg/ha. 

Solanum lycopersicum
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Thank you
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