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ABSTRACT: This study aims to assess potential and climate variability adaptation of maize farmers
in the major maize production areas: Saraburi, Nakhon Ratchasima, and Chiang Mai. The results show
that most farmers are aware of and impacted from climate variability by observing from unusual
changes of seasons such as heavy rainfall, long drought, and heavy storm. These extreme events lead
to decreases in farm production. In addition, it reveals that the maize farmers are associated with low
potential of climate adaptation, especially in terms of institutional and economic dimensions. However,
the farmers who: 1) have been trained in farm practice programs; 2) have participated in activities
under farmer’s groups; 3) have saving discipline; and 4) have access to water irrigation, tend to be
able adapt to the climate variability. Upon climate adaptation, farmers require accurate climate
information and forecast, especially the start and stop of the rainy season in order to well adjust the
farming plan.
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Table 1 Surveyed Samples of maize farmers in the major production areas

Maize production area Population of maize farmers Samples
Saraburi Province 187,072 108
Nakhon Ratchasima Province 236,568 139
Chiangmai Province 7,791 150
Total 431,431 397
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Table 2 Indicators measuring potential and adaptation of maize farmers under climate variability

Potential and Adaptation

Description Indicators
Aspects

1.Economic -A good economic condition and (1) Money saving (2) Labor (3)
accessibility to capital will increase The number of cultivated plants
the ability of farmer to improve climate (4) Second job (not agriculture
variability adaptation job) for supplement income

and(5) Farmer’s indebtedness
2.Technology -Technological constraint have led to a (1) The ability to access

decline in climate variability adaptation
- The farmer communities with lower

technology levels have lower adaptability

maize varieties and(2) Soil

maintenance method

3.Climate information
accessibility and skills of

farmer

- Climate information accessibility of
farmer impacts on climate variability

adaptation

- Skilled and trained farmer in risk
management will enhance their climate
variability adaptation

(1) Accurate climate information
and forecast and(2) Agricultural

training

4 Infrastructure

- Good infrastructure has made farmer
more adaptable and increasing the
potential for climate variability adaptation

(1) Irrigation system or pond

in agricultural area(2) Road or
highway system near cultivation
area

5.Institutional

- Stronger social institutions can
reduce the impact of climate variability
and improve adaptability. Improper
regulatory and regulatory practices
reduce the ability to respond climate
variability risks.

(1) Farmer’s participation in
agricultural group(2) Supporting
for planting of maize by the
government. And(3) Assistance
from government for damaged

crop by natural disasters.

Source: Adapted from Swanson et.al., 2007
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Table 8 Criteria of Maize farmer’s adaptation potential to climate variability

Score Potential Level
3.26-4.00 High
2.51-3.25 Moderately High
1.76-2.50 Moderately Low
1.00-1.75 Low

Table 9 The maize farmer’s adaptation potential to climate variability

Potential Aspects Score Potential level
Economic 2.06 Moderately Low
Technology 2.48 Moderately Low
Information Accessibility 2.41 Moderately Low
Infrastructure Accessibility 2.61 Moderately High
Institutional 1.80 Moderately Low

Average 2.27 Moderately Low

Lhnshiy wverage tamperanios of Sassbar (1956 35161

" T

Figure2 Monthly average temperature of the study areas (1956-2016).
source: The Thai Meteorological Department (2017)
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Table 10 Logistic regression of factors affecting farmer’s adaptation to variability of start and stop

of the rainy season

Variables Coef. z P>z Marginal Effect
Personal factors
1. Gender (Gender) 0.310775 1.050000 0.295000 0.018370
2. Education background (Year) 0.097050** 2.010000 0.045000 0.005700
3. Age (Year) 0.001390 0.090000 0.932000 0.000080
4. Number of family members (Memberfamily) -0.031370 -0.370000 0.714000 -0.001840
5. The cultivation area is located in the north of Thailand
-0.722990 -1.240000 0.217000 -0.039560
(North)
6. Maize farmers who live in Saraburi (Saraburi) 0.308970 0.780000 0.438000 0.019310
Economic Factors
7. Maize farmer’s income (Income: 1,000 THB.) 0.000520 0.720000 0.469000 0.000030
8. Money saving (Saving: 1,000 THB.) 0.002180* 1.590000 0.111000 0.000130
9. Size of agricultural area (Area size: Rai) -0.007560* -1.650000 0.098000 -0.000440
10.Land ownership (Own land) -0.453580 -1.430000 0.154000 -0.028790
Social factors
11. Skills training and agricultural knowledge of farmer
0.576730* 1.800000 0.071000 0.032690
(Training)
12. Climate information accessibility (Information) -0.795720 -1.390000 0.165000 -0.061960
13. Irrigation system or pond in cultivation area (Irrigation) 0.513090* 1.470000 0.140000 0.034020
14.Farmer's participation in agriculture group (Group) 0.399140 0.940000 0.348000 0.021120
15. Debt (Debt) -2.171590 -1.290000 0.196000 -0.304930
16. Farming experience (Experience) -0.008860 -0.720000 0.473000 -0.000520
Climate variability factors
17. Low impacted from variability form start to stop of the
. ) 16.289000 0.020000 0.986000 0.998070
rainy season (Im_rain_1)
18. Moderately Low impacted from variability form start to
) ) 17.247980 0.020000 0.985000 0.999600
stop of the rainy season (Im_Rain_2)
19 .Moderately high impacted from variability form start to
) ) 18.161080 0.020000 0.985000 0.995100
stop of the rainy season(Im_Rain_3)
20. High impacted from variability form start to stop of the
) _ 16.383250 0.020000 0.986000 0.956230
rainy season(Im_Rain_4)
Maize varieties factors
21. Maize variety from CP company (CP) 14.433290 0.010000 0.995000 0.996820
22. Maize variety from Cargill company (Cargill) 16.836090 0.010000 0.994000 0.952940
23. Maize variety from Syngenta company (Syngenta) 15.462900 0.010000 0.995000 0.997440
24. Maize variety from Deecarb company (D_Carb) 15.420360 0.010000 0.995000 0.953570
25. Maize variety from Pacific seed company (Pacific) 15.357980 0.010000 0.995000 0.982780
26. Maize variety from Pioneer company (Pioneer) 15.124250 0.010000 0.995000 0.993720
27. Maize variety from Uniseed company (uni_Seed) 15.607430 0.010000 0.994000 0.951940
28. Mazie variety from NCSRC (Suwan) 13.818600 0.010000 0.995000 0.955200
29. Maize variety from Red dog company (Red_Dog) 16.379330 0.010000 0.994000 0.965640
_cons -31.043200 -0.010000 0.990000

Dependent variable is farmer’s adaptation to variability form start to stop of the rainy season

Log likelihood = -162.12109

Number of obs = 390, Wald chi2(29) = 64.33, Prob> chi2 = 0.0002

Marginal effects after megim: y = Predicted mean (predict) =
0.062621

Note 1. : *P<0.10, **P<0.05, ***P<0.01
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Table 11 Logistic regression of factors affecting farmer’s adaptation to variability of rainfall

Variables Coef. y4 P>z Marginal Effect
Personal factors
1. Gender (Gender) -0.337210 -1.040000 0.298000 -0.010220
2. Education background (Year) 0.023950 0.450000 0.652000 0.000730
3. Age (Year) -0.014210 -0.760000 0.446000 -0.000430
4. Number of family members (Memberfamily) 0.004770 0.050000 0.958000 0.000140
5. The cultivation area is located in the north of Thailand (North) -0.413600 -0.870000 0.384000 -0.011980
6. Maize farmers who live in Saraburi (Saraburi) 0.635200 1.530000 0.125000 0.022280
Economic Factors
7. Maize farmer's income (Income : 1,000 THB.) 0.001070 1.000000 0.316000 0.000030
8. Money saving (Saving : 1,000 THB.) 0.002710** 1.940000 0.052000 0.000080
9. Size of agricultural area (Areasize: Rai) -0.017510** -1.970000 0.049000 -0.000530
10.Land ownership (Own_land) -0.500700* -1.480000 0.138000 -0.016700
Social factors
11. Skills training and agricultural knowledge of farmer (Training) -0.024380 -0.070000 0.944000 -0.000740
12. Climate information accessibility (Information) -0.326190 -0.580000 0.560000 -0.011200
13. Irrigation system or pond in cultivation area (Irrigation) 0.712980** 2.020000 0.043000 0.026110
14.Farmer's participation in agriculture group (Group) 1.119670** 2.180000 0.029000 0.025630
15. Debt (Debt) 15.912410 0.000000 0.997000 0.033880
16. Farming experience (Experience) 0.003300 0.240000 0.814000 0.000100
Climate variability factors
17. Low impacted from variability of rainfall (Im_rainQ_1) 15.190680 0.020000 0.987000 0.958930
18. Moderately low impacted from variability of rainfall (Im_rainQ_2) 15.912060 0.020000 0.987000 0.999280
19. Moderately high impacted from variability of rainfall (Im_rainQ_3) 16.542670 0.020000 0.987000 0.987960
Maize varieties factors
20. Maize variety from Cargill company (Cargill) 0.405530 0.340000 0.734000 0.014830
21. Maize variety from Chaiyo company (Chaiyo) -14.569300 0.000000 0.99700 -0.033660
22. Maize variety from Syngenta company (Syngenta) 0.151640 0.370000 0.708000 0.004790
23. Maize variety from Red Tubtim company (Reb_Tubtim) -15.382950 0.000000 0.998000 -0.032530
24. Maize variety from Premier seed company (Premier) -15.474050 0.000000 0.998000 -0.032540
25. Maize variety from Uniseed company (uni_Seed) -0.497860 -0.430000 0.666000 -0.012150
26. Maize variety from Red dog company (Red_Dog) 0.729230 0.800000 0.421000 0.030710
27. Maize variety from MD company (MD) -14.576220 0.000000 0.998000 -0.032460
_cons -32.693550 -0.010000 0.993000

Dependent variable is farmer’s adaptation to variability of rainfall

Log likelihood = -139.5601

Number of obs = 390, Wald chi2(27) = 32.22, Prob> chi2 =
0.104100

Marginal effects after meglm ; y = Predicted mean (predict)
= 0.031311

Note 1. : *P<0.10, **P<0.05, ***P<0.01
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Table 12 Logistic regression of factors affecting farmer’'s adaptation to variability of temperature

Variables Coef. Z P>z Marginal Effect
Personal factors
1. Gender (Gender) 0.135435 0.290000 0.771000 0.001820
2. Education background (Year) 0.014360 0.190000 0.850000 0.000190
3. Age (Year) 0.017640 0.650000 0.514000 0.000240
4. Number of family members (Memberfamily) -0.106740 -0.800000 0.424000 -0.001430
5. The cultivation area is located in the north of Thailand (North) -0.530330 -0.480000 0.629000 -0.006720
6. Maize farmers who live in Saraburi (Saraburi) 1.555690** 2.150000 0.031000 0.031890
Economic Factors
7. Maize farmer's income (Income: 1,000 THB.) 0.002880* 1.620000 0.106000 0.000040
8. Money saving (Saving: 1,000 THB.) 0.001700 1.160000 0.245000 0.000020
9. Size of agricultural area (Areasize: Rai) -0.004730 -0.450000 0.650000 -0.000060
10.Land ownership (Own_land) -0.596890 -1.290000 0.198000 -0.009040
Social factors
11. Skills training and agricultural knowledge of farmer (Training) -0.410770 -0.850000 0.394000 -0.005750
12. Climate information accessibility (Information) 0.535000 0.470000 0.642000 0.005910
13. Irrigation system or pond in cultivation area (Irrigation) 0.313850 0.670000 0.503000 0.004580
14.Farmer’s participation in agriculture group (Group) -0.240330 -0.430000 0.665000 -0.003480
15. Debt (Debt) 15.419480 0.000000 0.997000 0.014720
16. Farming experience (Experience) 0.003620 0.210000 0.835000 0.000050
Climate variability factors
17. Low impacted from variability of temperature (Im temp_1) 0.550120 1.080000 0.282000 0.006870
Maize varieties factors
18. Maize variety from CP company (CP) 13.246350 0.010000 0.993000 0.974110
19. Maize variety from Cargill company (Cargill) 15.059930 0.010000 0.993000 0.989580
20. Maize variety from Syngenta company (Syngenta) 13.77640 0.01000 0.99300 0.9980180
21. Maize variety from Pacific seed company (Pacific) 14.832330 0.010000 0.990000 0.996130
22. Maize variety from Pioneer company (Pioneer) 13.183940 0.010000 0.991000 0.997180
23. Maize variety from Uniseed company (uni_Seed) 13.753910 0.010000 0.991000 0.989230
24. Mazie variety from NCSRC (Suwan) 15.563620 0.010000 0.990000 0.990800
_cons -32.792460 -0.010000 0.993000

Dependent variable is farmer’'s adaptation to variability of temperature

Log likelihood = -81.578711

Number of obs = 390, Wald chi2(24) = 37.95, Prob> chi2 =
0.03510

Marginal effects after meglm ; y = Predicted mean (predict)=
0.013619

Note 1. : *P<0.10, **P<0.05, ***P<0.01
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Table 13 Logistic regression of factors affecting farmer’s adaptation to gust wind

. Marginal
Variable Coef. z P>z
Effect
Personal factors
1. Gender (Gender) -0.237060 -0.410000 0.683000 -0.001850
2. Education background (Year) 0.010810 0.110000 0.911000 0.000080
3. Age (Year) -0.003570 -0.100000 0.918000 -0.000030
4. Number of family members (Memberfamily) -0.058250 -0.340000 0.731000 -0.000450
5. The cultivation area fstocated in the north of Thailand (North) -1.785510 -1.360000 0.174000 -0.012470
6. Maize farmers who five in Saraburi (Saraburi) 1.734890* 2.210000 0.027000 0.022160
Economic Factors
7. Maize farmer's income (Income : 1,000 THB.) 0.001710 1.340000 0.181000 0.000010
8. Money saving (Saving : 1,000 THB.) 0.005980 1.050000 0.294000 0.000050
9. Size of agricultural area (Areasize: Rai) -0.011830 -1.080000 0.280000 -0.000090
10.Land ownership (Own_land) 0.077430 0.130000 0.898000 0.000600
Social factors
11. Skills training and agricultural knowledge of farmer (Training) -0.350640 -0.600000 0.547000 -0.002830
12. Climate information accessibility (Information) 0.265300 0.220000 0.822000 0.001870
13. Irrigation system or pond in cultivation area (lIrrigation) -0.603060 -0.900000 0.370000 -0.004090
14.Farmer’s participation in agriculture group (Group) 0.134250 0.180000 0.855000 0.001010
15. Debt (Debt) 13.146290 0.000000 0.998000 0.008410
16. Farming experience (Experience) 0.015900 0.690000 0.490000 0.000120
Climate variability factors
17. Low impacted from variability of temperature (Im_Gust_1) -1.079350 -0.900000 0.366000 -0.006000
18. Moderately low impacted from variability of temperature (Im_Gust_2) 1.016100* 1.550000 0.121000 0.010990
19. Moderately high impacted from variability of temperature (Im_
0.874630 1.210000 0.228000 0.008740

Gust_3)
Maize varieties factors
20. Maize variety from CP company (CP) -0.867400 -0.660000 0.507000 -0.006460
21. Maize variety from Cargill company (Cargill) -15.188750 -0.010000 0.996000 -0.010300
22. Maize variety from Syngenta company (Syngenta) -1.200720 -0.860000 0.389000 -0.007060
23. Maize variety from Deecarb company (D_Carb) -15.876280 -0.010000 0.995000 -0.010860
24. Maize variety from Pacific seed company (Pacific) -0.159510 -0.110000 0.912000 -0.001170
25. Maize variety from Pioneer company (Pioneer) -1.055000 -0.750000 0.453000 -0.006020
26. Maize variety from Uniseed company (uni_Seed) -15.740740 -0.010000 0.994000 -0.010400
_cons -15.971960 0.000000 0.998000

Dependent variable is farmer's adaptation to gust of wind

Log likelihood = -56.040614

Number of obs = 390, Wald chi2(26) = 26.58, Prob> chi2
=0.041400

Marginal effects after meglm ; y = Predicted mean
(predict) = 1.007863

Note 1. : *P<0.10, **P<0.05, ***P<0.01
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