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Table 1 Soil properties and fertilizer requirements tailored by specific soil analysis in Kalasin Province during 2021-2023

Soil property

Fertilizer grade of

Farmer

Season pH om” Avail. P Exch.K” Texture N-P,05-K,0

ne: (soil.water 1:1) (%) (mg/kg) (mg/ke) (kg/rai)

1 5.62 0.34 9 36 sandy 16-4-8

End of rainy 2 5.49 0.31 10 20 sandy 16-8-16
(2021-2022) 3 6.00 0.36 31 24 Loamy sand 16-2-16
4 5.46 0.23 11 57 Loamy sand 16-4-8

5 5.44 0.23 9 15 Loamy sand 16-4-16

6 5.90 0.18 12 80 Loamy sand 16-4-8

Early of rainy 7 5.99 0.37 18 95 Sandy loam 16-4-4
(2022-2023) 8 5.86 0.29 I 85 Loamy sand 16-2-8
9 5.42 0.44 30 26 Sandy loam 16-4-16

10 5.58 0.28 14 49 Loamy sand 16-4-8

YOM = Organic matter, # Avail. P = Available phosphorus, ¥ Exch. K = Exchangeable potassium.

Table 2 Fertilizer application rate of the test method and the farmers’ conventional method in farmer fields of Kalasin Province during 2021-2023

Rate of N-P,Os-K,O (kg/rai) Organic fertilizers (kg/rai) Plating
Farmer
Season no. Test Farmer Test Farmer Test Farmer

1 8-2-4 7.5-715-75 500 0 PGPR 3" plant hormones

End of rainy (2021- 2 8-4-8 8-8-4 500 0 PGPR 3" plant hormones

2022) 3 8-1-8 75-25-175 500 0 PGPR 3" plant hormones
a 8-2-4 757575 500 0 PGPR 3" chemical fertilizer”
5 8-2-8 757575 500 0 PGPR 3" chemical fertilizer”

6 8-2-4 15.5-15.5-11.5 500 450 PGPR 3" plant hormones

Early of rainy 7 8-2-2 8-8-4 500 200 PGPR 3" plant hormones
(2022-2023) 8 8-1-4 8-4-4 500 0 PGPR 3" chemical fertilizer”

9 8-2-8 8-4-4 500 500 PGPR 3" plant hormones

10 8-2-4 8-4-4 500 0 PGPR 3" plant hormones

YPGPR 3 bio-fertilizer, #chemical fertilizer grade 25-5-5.

nsiasaulnveuiua Uy A
ANUgveiudUsnaananinIsuIsuANAeiun 1At
agulitlydAgyBeny9ee (Table 3 & Figure 1) nanafe Tugas
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75 107 Uay 172 lgufiluns Amuaeu
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Figure 1 Growth of cassava at 6 months after planting of the test method compare with the farmers’ conventional method in Kalasin Province during end

of rainy season, 2021-2022

Table 3 Plant height of cassava of the test method and the farmers’ conventional method in Kalasin Province during end of rainy season, 2021-2022 and early

rainy season, 2022-2023

Plant height (cm)

Season Farmer
3 months 6 months 10 months
no.
Test Farmer Test Farmer Test Farmer
1 as a0 114 94 297 222
End of rainy 2 59 53 116 75 257 208
(2021-2022)
3 61 as 117 67 229 240
4 74 69 107 105 292 168
5 59 56 119 107 258 154
6 78 55 164 158 224 172
Early of rainy 7 102 84 144 110 152 112
(2022-2023)
8 142 130 182 132 182 146
9 133 116 162 119 221 173
10 109 101 125 107 145 128
Average 87 75 135 107 226 172
P-value 0.0004 0.0010 0.0021

t-test

X%

% *%

** Significant different at P<0.01.
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(Gluconacetobacter diazotrophicus) Fsanunsanislulnsiau
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season, 2021-2022 (A) and early rainy season, 2022-2023 (B).
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Table 4 Yield and yield components of cassava of the test method compare with the farmers’ conventional method in Kalasin Province during end of rainy

season, 2021-2022 and early rainy season, 2022-2023

Roots Starch Yield (Yield gap)
Season Farmer (root/plant) (%) (kg/rai) (kg/rai)

no. Test Farmer Test Farmer Test Farmer
1 11.50 8.05 25.0 259 6,476 3,268 3,208
End of rainy (2021- 2 7.80 6.30 24.4 237 5,492 4,760 732
2022) 3 6.25 4.30 25.6 259 5116 4,220 892
4 7.85 7.80 26.7 25.6 6,416 3,992 2,424
5 4.75 5.10 277 255 4,776 3,272 1,504
6 11.15 11.75 29.0 28.3 5,672 5,336 336
Early of rainy (2022- 7 8.10 4.50 27.0 29.5 4,512 2,572 1,940
2023) 8 8.80 10.10 29.2 29.9 5,472 3,072 2,400
9 11.35 12.05 27.0 27.4 3,800 3,608 192
10 13.20 10.80 28.3 22.6 4,064 2,304 1,760
Average 9.08 8.08 27.0 26.4 5,180 3,640 1,539

P-value 0.1138 0.8603 0.0008
t-test ns ns **

ns = Non significant, ** significant different P<0.01.
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Table 5 Effects of fertilizer management on economic benefits in cassava production of the test method compare with the farmers’ conventional method in

Kalasin Province during end of rainy season, 2021-2022 and early rainy season, 2022-2023

Yield Income’ Total cost? Net income (baht/rai) BCR
Farmer (kg/rai) (baht/rai) (baht/rai) (income/cost)
No. Test Farmer Test Farmer Test Farmer Test Farmer Test Farmer
1 6,476 3,268 19,428 9,804 7,696 5,747 11,732 4,057 252 1.71
2 5,492 4,760 16,476 14,280 7,240 7,018 9,236 7,262 2.28 2.03
3 5,116 4,220 15,348 12,660 7,126 6,621 8,222 6,039 2.15 1.91
a 6,416 3,992 19,248 11,976 7,663 6,246 11,585 5,730 251 1.92
5 4,776 3,272 14,328 9,816 6,999 5,750 7,329 4,066 2.05 1.71
6 5,672 5,336 21,440 20,170 8,500 10,569 12,940 9,601 252 1.91
7 4,512 2,572 17,055 9,722 7,242 6,973 9,813 2,749 2.36 1.39
8 5,472 3,072 20,684 11,612 7,815 6,493 12,869 5,119 2.65 1.79
9 3,800 3,608 14,364 13,638 7,415 7,194 6,949 6,444 1.94 1.90
10 4,064 2,304 15,361 8,709 6,035 4,142 9,326 4,567 255 2.10
Average 5,180 3,640 17,373 12,239 7,373 6,675 10,000 5,563 235 1.84
p-value 0.0008 0.0008 0.0921 0.0004 0.0005
ttest *x %% ns ™ *x

ns = Non Significant **: significant different P< 0.01

"Income is calculated from the yield multiplied with the price of cassava per kilogram 3.00 baht (no. 1-5 price at August, 2022) and 3.78 baht. (no. 6-10 price at

March, 2023).

?Price of chemical fertilizer; formula 46-0-0 = 30 baht/kg, formula 18-46-0 = 40 baht/kg, formula 0-0-60 = 36 baht/kg, chicken manure = 2 baht/kg and PGPR-3
= 60 baht/bag (2 bag/rai). Total cost is calculated from plot preparation cost 750 baht/rai, cassava cutting cost 500 baht/rai, cassava cutting preparation cost

150 baht/rai, labor cost for planting 200 baht/rai, labor cost organic fertilizer application 100 baht/rai, labor cost for chemical fertilizer application 100 baht/rai,

cost of weeding 2 times 600 baht/rai, and the cost of harvesting and transportation 600 baht/ton.
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The purpose of this study was to evaluate the effects of integrated fertilizer management on
increasing cassava productivity and reducing production costs. This experiment was participatory
action research in cassava plots of 10 farmers in Muang and Sahatsakhan districts, Kalasin
Province, Thailand during 2021-2023. There were 2 treatments: 1) the test method was an
application of PGPR-3 bio-fertilizer, 500 kg/rai of organic fertilizers (chicken manure and husk)
combined with 50 % chemical fertilizer according to soil analysis; and 2) the farmers’ conventional
method. The results showed that the cassava growth, fresh cassava tuber yield, and benefit-cost
ratio (BCR) in the test method were significantly higher than in the farmers’ conventional method
(p <0.01). The test method could increase productivity by 42 %, reduce production costs by 27 %,
increase net income by 80 %, and improve the BCR by 27 % compared with the farmers’
conventional method. Therefore, the integrated fertilizer management technology is another
method to increase yields, reduce costs, and increase income for cassava farmers in Kalasin
Province.
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