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Table 1 Soil properties and fertilizer requirements tailored by specific soil analysis in Loei Province during 2022-2023.

Crop Farmer no. Soil properties Fertilizer grade of
Year pH omY Avail. P¥ Exch.K¥ Texture N-P,OsK,0" (kg/rai)
(%) (mg/kg) (mg/kg)

2022 1 5.20 2.02 9 120 Silty clay loam 10-10-10
2 5.79 1.93 16 51 Silty clay loam 10-2.5-15
3 5.46 1.57 9 177 Silty clay loam 10-10-5
4 5.84 1.13 7 55 Silty clay 10-10-15
5 6.09 1.63 10 90 Loamy sand 10-5-10
6 6.09 1.22 8 91 Silty clay loam 10-10-10
7 6.14 1.14 6 36 Silty clay loam 10-10-15
8 6.30 1.72 6 70 Silty clay loam 10-10-10
9 5.82 1.01 11 49 Loamy sand 10-5-15
10 559 1.31 10 136 Loamy sand 10-5-5

2023 1 6.43 1.41 8 115 Sandy clay 10-10-5
2 5.69 1.62 7 127 Silty clay loam 10-10-5
3 5.82 1.66 8 123 Silty clay loam 10-10-5
4 5.68 1.59 11 105 Silty clay loam 10-5-5
5 5.63 1.69 8 149 Silty clay loam 10-10-5
6 5.61 2.07 13 185 Sandy clay loam 10-5-5
7 571 1.14 12 72 Loamy sand 10-5-10
8 6.03 281 67 128 Sandy clay loam 5-2.5-5
9 6.00 2.09 23 163 Silty clay loam 10-2.5-5
10 6.28 4.34 28 136 Silty clay 5-2.5-5

' OM = Organic matter, ?Avail. P = Available phosphorus, * Exch. K = Exchangeable potassium., * Recommended fertilizer rates based on soil analysis.
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Table 2 Fertilizer application rate of the test method and the farmers’ conventional method in farmer fields at Loei Province during 2022-2023

Crop Year Farmer no. Rate of N-P,O:-K,O (kg/rai) Bio-fertilizer
Test Farmer Test Farmer
2022 1 10-10-10 15.5-5-0 PGPR-1 0
2 10-25-15 15.5-5-0 PGPR-1 0
3 10-10-5 18.6-6-0 PGPR-1 0
a 10-10-15 15.5-5-0 PGPR-1 0
5 10-5-10 15.5-5-0 PGPR-1 0
6 10-10-10 15.5-5-0 PGPR-1 0
7 10-10-15 18.6-6-0 PGPR-1 0
8 10-10-10 18.6-6-0 PGPR-1 0
9 10-5-15 15.5-5-0 PGPR-1 0
10 10-5-5 18.6-6-0 PGPR-1 0
2023 1 10-10-5 11-4-0 PGPR-1 0
2 10-10-5 15.5-5-0 PGPR-1 0
3 10-10-5 15.5-5-0 PGPR-1 0
a 10-5-5 14.7-4-0 PGPR-1 0
5 10-10-5 14.7-4-0 PGPR-1 0
6 10-5-5 14.7-4-0 PGPR-1 0
7 10-5-10 14.7-4-0 PGPR-1 0
8 5255 10.2-1.5-3.6 PGPR-1 0
9 10-25-5 26.2-4-0 PGPR-1 0
10 5255 21.6-4-0 PGPR-1 0

Table 3 Plant height yield and yield components of maize in Loei Province during 2022-2023

Crop Farmer Plant population Plant height Ear weight Shelling Grain weight!
Year no. (plant/rai) (cm) (kg/rai) (%) (kg/rai)
Test Farmer Test Farmer Test Farmer Test Farmer Test Farmer
2022 1 11,644 12,711 185 172 1,124 1,052 82.50 83.60 836 789
2 11,378 11,378 192 185 1,451 1,024 87 81.50 1,158 758
3 12,800 12,800 221 173 1,312 1,109 83.70 85 989 847
4 11,200 11,556 233 230 1,707 1,365 81.90 81 1,220 961
5 10,667 10,667 239 249 1,287 1,195 87.10 88.30 997 932
6 10,667 11,911 196 197 1,294 725 91.90 91.50 1,131 639
7 10,844 11,556 197 231 1,593 1,536 80 81.30 1,115 1,081
8 14,222 13,333 195 202 1,707 1,564 81.80 86.70 1,222 1,189
9 11,022 11,022 200 231 1,451 1,323 80 80 984 912
10 13,333 14,222 176 208 1,223 1,166 86.50 83.10 986 909
Average 11,778 12,116 203 208 1,415 1,206 84.20 84.20 1,064 902

t-test Ns ns

*% ns *%
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Table 3 Plant height yield and yield components of maize in Loei Province during 2022-2023 (Continue)

Crop Farmer Plant population Plant height Ear weight Shelling Grain weight"
Year no. (plant/rai) (cm) (kg/rai) (%) (kg/rai)
Test Farmer Test Farmer Test Farmer Test Farmer Test Farmer

2023 1 10,533 9,867 214 186 1,340 1,173 83.90 83.70 1,017 880
2 10,400 8,667 205 194 1,343 980 81.70 80.80 958 699
3 10,133 8,800 215 208 1,289 893 83 84.40 960 688
4 8,667 8,933 185 183 1,347 1,147 80.50 81.50 953 834
5 8,400 9,600 206 217 1,393 1,380 81.80 82.30 1,010 1,006
6 8,400 8,133 198 201 1,244 1,220 81.60 81.70 900 884
7 8,400 8,800 205 195 1,213 1,113 83.20 83.70 904 824
8 8,133 9,467 224 196 1,340 920 81.80 84.70 939 724
9 8,133 8,400 222 197 1,413 1,283 80.60 81.20 1,012 916
10 8,400 7,333 214 160 1,277 1,197 81.10 80 912 847

Average 8,960 8,800 209 194 1,320 1,131 81.9 824 957 830
t-test Ns * ** ns **
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Figure 1 Yield of maize of the test method compare with the farmers' conventional method in Loei Province in 2023.
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Table 4 Effects of fertilizer management technology on economic benefits in maize production at Loei Province during 2022-2023.

Crop Farmer Income Total cost? Cost per unit Net income BCR
Year no. (baht/rai) (baht/rai) (baht/kg) (baht/rai) (income/ cost)
Test Farmer Test Farmer Test Farmer Test Farmer Test Farmer
2022 1 10,032 9,468 4,297 3,894 5.14 494 5,735 5,574 2.33 243
2 13,896 9,096 4,255 3,884 3.67 5.12 9,641 5,212 3.27 2.34
3 11,868 10,164 4,083 4,203 4.13 4.96 7,785 5,961 291 242
4 14,640 11,532 4,745 4,341 3.89 4.52 9,895 7,191 3.09 2.66
5 11,964 11,184 4,107 4,283 4.12 4.60 7,857 6,901 291 261
6 13,572 7,668 4,326 3,782 3.82 592 9,246 3,886 3.14 2.03
7 13,380 12,972 4,706 4,350 4.22 4.02 8,674 8,622 2.84 2.98
8 14,664 14,268 4,497 4,359 3.68 3.67 10,167 9,909 3.26 3.27
9 11,808 10,944 4,411 3,987 4.48 4.37 7,397 6,957 2.68 274
10 11,832 10,908 3,806 4,223 3.86 4.65 8,026 6,685 3.11 2.58
Average 12766 10820 4323 4131 4.10 4.68 8442 6690 295 2.60

t-test ** *
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Table 4 Effects of fertilizer management technology on economic benefits in maize production at Loei Province during 2022-2023. (Continue)

Crop Farmer Income" Total cost?” Cost per unit Net income BCR
Year no. (baht/rai) (baht/rai) (baht/kg) (baht/rai) (income/ cost)
Test Farmer Test Farmer Test Farmer Test Farmer Test Farmer
2023 1 10,170 8,800 4,116 3,332 4.05 3.79 6,054 5,468 2.47 2.64
2 9,580 6,990 3,901 3,519 4.07 5.03 5,679 3,471 2.46 1.99
3 9,600 6,380 3,930 3,536 4.09 5.14 5,670 3,344 244 1.95
[ 9,530 8,340 3,543 3,489 372 4.18 5,987 4,851 2.69 2.39
5 10,100 10,060 4,146 3,737 4.1 3.71 5,954 6,323 244 2.69
6 9,000 8,840 3,915 4,172 4.35 4.72 5,085 4,668 23 2.12
7 9,040 8,240 4,172 3,760 4.62 4.56 4,868 4,480 217 2.19
8 9,390 7,240 3,398 3,359 3.62 4.64 5,992 3,881 2.76 2.16
9 10,120 9,160 3,806 4,153 3.76 453 6,314 5,007 2.66 2.21
10 9,120 8,470 3,815 4,100 4.18 4.84 5,305 4,370 2.39 2.07
Average 9,565 8,302 3,874 3,716 4.06 4.51 5,691 4,586 2.48 2.24
t-test ** ns * ** *

ns: non significant, *: significant different at P < 0.05, **: significant different at P < 0.01.

! iIncome was calculated from the yield multiplied with the price of maize per kilogram 12 baht (price at December, 2022) and 10 baht (price at December,

2023).

2 price of chemical fertilizers, chemicals and biological fertilizers in 20222/2023; formula 46-0-0 = 31/17 baht/kg, formula 18-46-0 = 40/23 baht/kg, formula 0-0-
60 = 36/20 baht/kg, formula 16-20-0 = 27/18 baht/kg, formula 14-9-21 = 27 baht/kg, emamectin benzoate = 380 baht/kg and PGPR-1 = 60 baht/bag (1 bag/rai).

Total cost is calculated from cost plot preparation and planting 1,100 baht/rai, seeds cost = 1,950/1,850 baht/10 kg (3.5 kg/rai), labor cost for chemical fertilizer

application 100 bath/50 kg, weed control cost 350 U1/200 liter and harvesting cost 12 baht/sack (35kg/sack).
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