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Effects of Population, Agriculture and Agricultural Machinery Factors
on Rice and Sugarcane Productivities
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Abstract

Due to continuously increasing of ageing population results in increasing number of aging farmers
which would affect agricultural working efficiency and agricultural productivity. This research aimed to study
the effects of population, agriculture and agricutural machinery factors on rice and sugarcane productivities
of rice and sugarcane farming households. The data was collected from the farmer registration book compiled
by the Department of Agricultural Extension, Ministry of Agriculture and Cooperatives in 2021. Farmer leaders
of rice and sugarcane households selected by age from 20 to 60 years old and over, and classified by 3
ranges; 20-45, 46-59, 60 years old and over. The numbers of rice and sugarcane households were 3,050,426
and 18,947, respectively. The variables of the productivity included three groups; population (sex, age, and
education), agriculture (planting region, holding status and water supply) and agricultural machinery
(8 groups; 1- power units, 2 - land preparation machines, 3 - planting machines, 4 - cultivating machines,
5 - harvesters, 6 - water pumps, 7 - agricultural trucks, 8 - post-harvest machines). The numbers of
independent variables were 17 and 16 for rice and sugarcane, respectively. The data was analysed by
multiple regression analysis. Forrice, farmer households aged 60 years old and over with junior high school
education produced better productivity. Planting areas in central region, lent land, irrigation and water supply
enabled farmers to get better productivity. Agriculural machinery group 1 produced the highest productivity
followed by group 3, 7 and 4, respectively. For sugarcane, female household leaders with senior high school
produced better productivity. Planting areas in northeast region, land holding, lack of irrigation and water
supply enabled better productivity. Agriculural machinery group 5 produced the highest productivity followed
by group 2.
Keywords: rice, sugarcane, farmers, productivity, aging population, population, agriculture, agricultural

machinery
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Table 1 Number and age of farmer household leaders of rice and sugarcane plantations

Age (year) Male Female Total

Range Avg No. % No. % No. %
Rice

20-45 38.42 208,276  39.57 318,110 60.43 526,386 17.26

46-59 52.95 471,394  36.78 810,207 63.22 1,281,601 42.01

60+ 67.94 575,250  46.30 667,189 53.70 1,242,439 40.73

Total 56.55 1,254,920 4114 1,795,506  58.86 3,050,426 100.00
Sugarcane

20-45 39.36 6,254 36.27 10,989 63.73 17,243 14.50

46-59 52.96 19,034 34.99 35,362 65.01 54,396 45.73

60+ 67.36 23,568 49.82 23,740 50.18 47,308 39.77

Total 56.71 48,856 41.07 70,091 58.93 118,947 100.00

Source: Farmer registration Department of Agricultural Extension, 2021
Rice: SD = 11.94, min = 20, max = 122
Sugarcane: SD = 10.93, min = 20, max = 97

Table 2 Educations of farmer household leaders and number of family members

Factor No. of households
Rice % Sugarcane %
Educations
Primary school and no education 2,170,180 7114 87,285 73.38
Junior high school 325,942 10.69 23,739 19.96
Senior high school / vocational 400,980 13.15 3,693 3.10
Bechalor degree and higher 153,324 5.03 4,230 3.56
No. of family members (person)”
1 741,672 24.31 21,475 18.05
2-4 2,055,737 67.39 85,119 71.56
5-9 246,615 8.08 12,094 10.17
=10 6,402 0.21 259 0.22

"Rice: mean = 1.91,SD =1.77, min = 0, max = 33

Sugarcane: mean = 2.17, SD = 1.80 min = 0, max = 19
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Table 3 Productivity factors of farming households

Rice

Sugarcane

Productivity factors

No. of households  Percentage

No. of households Percentage

Regional area

Northeastern 2,088,218 68.46 76,668 64.46
Central 92,243 3.02 5,295 4.45
Western 71,234 2.34 1,730 1.45
Eastern and Southern 122,364 4.01 9,834 8.27
North 676,367 2217 25,420 21.37
Types of agricultural land holdings
Household 1,769,462 58.01 79,869 67.15
Rent 622,548 20.41 12,991 10.92
Public 658,416 21.58 26,087 21.93
Water supply
Drip irrigation - - 922 0.78
Royal irrigation 262,466 8.60 4,978 419
Water resources 387,772 12.71 24,304 20.43
Farmers’ land holdings
<15 rais 1,948,789 63.89 80,736 67.88
>15 < 50 rais 1,022,563 33.52 34,181 70.77
> 50 rais 79,074 2.59 4,030 3.39

Rice => mean = 15.28, SD = 13.638, min. = .045, max. = 896.500
Sugarcane => mean = 15.42, SD = 18.34, min. = .0125, max. = 1132.155

mn‘ﬁ'@,m (§a818 26.79) 89AINIAD ﬂ@;uﬁ 4 Uaznas
716 (Yaraz 26.23 uaz 17.70 mud1y) taaiinisie
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Table 4 Agricultural machinery holdings separated by age group (20-45,46-59,and=60years) of household

leaders of rice farmers (unit: household)

) , No. of household leaders
Agicultural machinery group Total %

20-45 46-59 2 60

Group 1 - power units 4,727 10,694 8,731 24,152  26.79
Group 2 - land preparation machines 1,708 4,082 2,897 8,687 9.63
Group 3 - planting machines 1,718 2,924 2,158 6,800 7.54
Group 4 - cultivating machines 4,943 10,192 8,515 23,650 26.23
Group 5 - harvesters 467 1,149 831 2,447 2.71
Group 6 - water pumps 3,387 6,735 5,833 15,955 17.70
Group 7 - agricultural trucks 1,593 3,314 2,614 7,521 8.34
Group 8 - post-harvest machines 180 434 338 952 1.06
Total 18,723 39,524 31,917 90,164 100.00
Percentage 20.76 43.84 35.40 100.00

Source: NINALATNNNTNERT (2564)

Table 5 Agricultural machinery holdings separated by age group (20-45,46-59,and=60years) of household

leaders of sugarcane farmers (unit: household)

] . No. of household leaders
Agicultural machinery group Total %

20-45 46-59 260

Group 1 - power units 449 1,511 1,135 3,095 25.19
Group 2 - land preparation machines 271 896 606 1,773  14.43
Group 3 - planting machines 160 433 297 890 7.24
Group 4 - cultivating machines 498 1,425 1,082 3,005 24.46
Group 5 - harvesters 68 188 142 398 3.24
Group 6 - water pumps 243 839 691 1,773 14.43
Group 7 - agricultural trucks 181 611 417 1,209 9.84
Group 8 - post-harvest machines 15 72 56 143 1.16
Total 1,885 5,975 4,426 12,286 100.00
Percentage 15.34 48.63 36.02 100.00

Source: NFNAUATUNITNEFT (2564)
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Table 6 Estimated coefficients from multiple regression analysis models of rice and sugarcane

Independent variables Rice Sugarcane
Coef. S.E. Coef. S.E

Male (ref: female) (1 = male, 2 = female) 1.552%** (.052) -15.647*** (1.782)

Age (ref: 60+)

Age 20-45 -0.433*** (.082) -1.980 (2.987)

Age 46-59 -0.403*** (.057) -3.612 (1.934)
Education (ref: primary school and no education)

Junior high school 0.117 (.086) 3.487 (2.343)

Senior high schoot / vocational -0.293*** (.081) 8.881* (5.163)

Bechalor degree and higher 0.098 (.121) 3.002 (4.857)
Region (ref: Northeastern)

Central 227.496*** (.162) -623.166*** (4.337)

Region (ref: Northeastern)

Western 73.649** (171) -945.854*** (7.269)

Eastern and Southern 219.5653*** (.138) -527.676*** (3.318)

North 185.139*** (.065) -868.323*** (2.234)
Household members -0.017 (.015) 9.315*** (.495)
Land (ref: household)

Rental 9.708*** (.070) -27.425%* (2.868)

Public -1.407** (.065) -21.572%* (2.145)
Water supply

Drip irrigation (1 = yes, 0 = non) -16.065 (10.036)

Royal irrigation (1 = yes, 2 = no) -39.051*** (.102) 64.704*** (4.509)

Water resources (1 = yes, 0 = no) 9.799*** (.078) 51.891*** (2.179)

Agricultural machinery

Group 1 (1 = yes, 0 = no) 11.215%* (.467) -54 .342%** (10.517)
Group 2 (1 = yes, 0 = no) -3.691*** (.592) 30.706** (11.020)
Group 3 (1 = yes, 0 = no) 4.985%** (.633) -31.839** (12.457)
Group 4 (1 = yes, 0 = no) 2275 (.438) -10.937 (9.673)
Group 5 (1 = yes, 0 = no) -3.411%* (.940) 33.807** (16.602)
Group 6 (1 = yes, 0 = no) 1.135* (.502) -23.460** (10.156)
Group 7 (1 = yes, 0 = no) 2.788*** (.608) -8.942 (10.802)
Group 8 (1 = yes, 0 = no) -4.271%* (1.463) 20.796 (25.927)
Constant (average yield) 400.908 (.115) 10,868.79 (4.967)

Rice => observation = 3,050,426, R-squared = 0.822, RMSE = 44.057
Sugarcane => observation = 118,947, R-squared = 0.624, RMSE = 297.15

S.E. = standard error

Notes: * significant at .10 level; ** significant at .05 level; *** significant at .01 level
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