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Uttaradit Province

gty 250uual’” uag WNWa Ay

Supachai Wanmanee!" and Ekaphol Mondet?

1@14&]358LLazﬁwmmimwmiqmsﬁmﬁ NTUIVINTNYAT B.5ULA Q.Qmiﬁmﬁ 53130

WUttaradit Agricultural Research and Development Center, Department of Agriculture, Laplae, Uttaradit, 53130
unéﬁaLLazﬁwmmimwmiﬁ%ms N9vIN1INEAS 0.4 2.130S 66000

2Phichit Agricultural Research and Development Center, Department of Agriculture, Mueang, Phichit, 66000
*Corresponding author: m_prhc604@hotmail.com

Received: 2 October 2024; Accepted: 22 November 2024; Published: 1 December 2024

unAnge

msnunassEdummaseunsianssnemssniunislasiinndidiens-vs (PGPR-3)
vunquaady 40 Tasduiunis a snnevewaudu sunefidy Smingnsfng ulawiudsndmos
\NBATNT T1UIU 10 was Usgnaume 2 nssuds 1) n1slaewndl 75% vaan diesgvnundule
FanmitiResvi3 waw 2) nansveanuaing lweednuaiesgvau sudumsessdutiaieu
fiqunBy 2565-TUnAY 2566 LAT NINYIAN 2566 — LLWIBY 2567 WANNSYIAABINUIN HAKAATIARLA
Usunaulslushan Senuuanasiumaadd Tasnislaewnd 75% vesaiesgiausauiuedanin
fidfions-3 vhlvanBaiianfiutusesas 13 wardaialuinaudduianiuduendauasags
vowutudsndafinnmnnnssiinuasnsuasslmnunsnsiinelaavbiadediutusosay 33 &
Sn3manaULUNTasYY (Benefit Cost Ratio) ladsifinty sovay 13 anSsuifisutumslaysuuy
WNYAINS

o

AdAey: TudUevas; nandniian; Ysunaudsluian; Yethnmiidneis-vs

ABSTRACT
The study was a test of nutrient management combined with the use of PGPR-3
biofertilizer on group soil series No. 40. The field experiment was conducted in Thong Saeng
Khan and Phichai district, Uttaradit province, on 10 cassava farm plots. The experiment consisted

of two treatments: 1) the use of PGPR-3 bio-fertilizer combined with 75 % chemical fertilizer
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according to soil analysis, and 2) the farmer’s method using chemical fertilizer according to soil
analysis. The experiment was conducted from June 2022 to March 2023 and from July 2023 to
April 2024. Results showed that the fresh root yield and the fresh roots starch content were
significantly different. Application of PGPR-3 bio-fertilizer combined with 75 % chemical fertilizer
resulted in a 13% increase in fresh root yield. It also increased the starch content in cassava
roots and the height of the cassava plants compared to the farmer's method. Cassava farmers
net income increased by 33 % and the benefit-cost ratio (BCR) increased by 13 % compared to
the farmer’s method.

Keywords: cassava; fresh root yield; root starch; PGPR-3 biofertilizer
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Rainfall in Uttaradit Province
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Figure 1 Rainfall in Uttaradit Province (2022-2023).
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Table 1 Soil properties analysis in Uttaradit Province 2022-2023 and 2023-2024.

Farmer Soil property (2022-2023) Soil property (2023-2024)
No. oM P,0s  K,O (Mg/kg) oM P,Os K,O
pH (%) (Mg/kg) pH (%) (Mg/kg)  (Mg/kg)
1 7.20 0.30 97.10 22.80 5.30 0.50 15.00 1.29
2 6.80 0.59 169 17.00 5.10 0.87 18.30 28.80
3 6.80 0.87 133 33.10 5.20 0.16 12.60 33.90
a4 6.00 0.37 470 33.50 5.80 0.10 7.00 92.50
5 7.00 0.13 232 16.10 4.20 0.41 21.20 12.90
6 7.40 0.23 51.4 12.00 5.50 0.58 26.90 18.50
7 6.40 0.44 82.8 44.80 6.30 1.06 3.86 22.90
8 6.10 0.60 388 14.60 5.20 1.01 33.50 13.70
9 7.10 0.29 189 217 5.40 0.61 10.80 66.80
10 6.80 0.56 639 86.90 5.30 0.65 12.00 8.29
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Table 2 Fertilizer requirements the analysis of cassava in Uttaradit Province 2022-2023

and 2023-2024.

Farmer Fertilizer requirement Fertilizer requirement
No. (2022-2023) (2023-2024)
N P,0s K,O N P,0s K,O
(Kg./rai)  (Kg./rai) (Kg./rai) (Kg./rai) (Kg./rai) (Kg./rai)
1 16 2 16 16 8 16
2 16 2 16 16 4 16
3 16 2 8 16 aq 8
a 16 2 8 16 4 4
5 16 2 16 16 aq 16
6 16 2 16 16 2 16
7 16 2 8 8 8 16
8 16 2 16 8 2 16
9 16 2 4 16 4 8
10 16 2 8 16 aq 16

Table 3 Plant height of cassava in different fertilizer application at Uttaradit Province

2022-2023 and 2023-2024.

Farmer Plant height (cm.) 2022-2023 Plant height (cm.) 2023-2024
No Farmer Test Farmer Test
1 168 179 181 200
2 175 253 205 218
3 225 268 199 205
4 140 154 189 215
5 165 171 245 259
6 195 200 195 188
7 146 179 257 232
8 139 128 207 217
9 187 177 229 232
10 197 199 190 196
Average 174 191 211 218

t-test -1.98™ -1.14™
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ns = non significant
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WU 26.80 Wesldum 11 nssIRNERsNs 25.90 Wasiiun deeonnasiy Meunchang (2012)
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Wongsuwan et al. (2021) laszyan nislavsanmitifiens-uis vilv sudsndsiinandnianads
5,946 Alan3unols wnnalulaefaniidfieons-vi Aln wendavaniade 5221 Alanfumels nie
wanAmfisdusesay 13.87 Tull 2566-2567 lufiaruuanmeiunaadd 39 nssuisvaaoulkaninii
ansnnnssisinuasnsuUTinandduianedeianuuananmneada wuan nssuivaaou &

AU 22.40 Waskdum 11NN N331ITNEATNS 20.70 Wasidun (Table 4)

Table 4 Fresh root Yield and Root starch in different fertilizer application at Uttaradit 2022-
2023 and 2023-2024.

2022-2023 2023-2024
Fresh root yield Root starch Fresh root yield Root starch
Farmer
(kg./rai) (%) (kg./rai) (%)
No Farmer Test Farmer Test Farmer Test Farmer Test
1 2,070 2,104 3290  33.20 1,920 1,800 24.40  29.30
2 3,470 5,258 3220 3240 1,876 1,328 20.70  24.60
3 5,635 6,275 2570  25.50 1,840 2,594 19.30  21.60
4 4,144 4,220 24.00  25.20 5,384 6,044 20.70  21.50
5 4,600 6,090 2390 25.40 7,400 9,160 24.10  24.20
6 5,100 5,340 24.80 2570 4,500 5,200 16.40  19.20
7 1,240 1,370 18.40  19.80 3,080 5,296 18.70  22.40
8 7,330 8,550 26.00  27.00 4,828 3,652 18.30  21.90
9 3,704 4,860 25.60  27.40 4,312 3,620 21.20  20.50
10 5,854 6,692 2530  26.30 4,720 4,420 21.00  20.30
Average 4,315 5,076 2590  26.80 3,987 4,310 20.70  22.40

t-test -3.78%* -4.55%* -0.94™ -3.19%
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ns = non significant *significant different P<0.05 **significant different P<0.01

Sunudadularsuuduiudien

Fruutanenuiudyndiainie 2 9 Wi nssuiEnnaey G uiuieds 8 Wi aqu
N59IATNWATNS S9N 7 T dusnuesuAuie) nssiieveasy S1uiusuaeas wndu 4,187
A 19NN N5TUIRNEAINT 4,137 A ualud 2566 N55UTTABATNT TTIUILALREY AU 2,025

11NN NIUITNAERU WU 1,847 ey Andusesar 10 (Table 5)

Table 5 Roots number and Plant density in different fertilizer application at Uttaradit 2022-2023
and 2023-2024.

2022-2023 2023-2024

Roots number Plant density Roots number Plant density

Farmer (root/plant) (plant/rai) (root/plant) (plant/rai)
No Farmer Test Farmer Test Farmer Test Farmer Test
1 a4 4 3,380 3,380 9 8 1,560 1,480
2 6 7 4,400 3,840 6 8 1,920 1,680
3 6 8 3,785 4,130 8 8 2,200 1,960
4 6 6 4,080 3,840 8 7 2,240 2,200
5 8 7 3,060 3,140 11 14 1,480 1,480
6 6 6 3,700 3,960 7 8 1,320 1,520
7 6 8 4,680 5,120 8 8 3,520 2,480
8 6 7 5800 5,540 6 5 1,840 1,360
9 8 9 4,280 4,240 9 8 2,000 1,800
10 5 6 4,200 4,680 6 6 2,560 2,800
Average 6 7 4,137 4,187 8 8 2,025 1,847

t-test -2.33* -0.47™ -0.45™ 1.61™

ns = non significant *significant different P<0.05

FoyanIaATHIAEnS

nvayaria 2 T (Table 6 & 7) w21 AuuRAsveINTILTTIAdOUDYT 7,141 — 7,205 U
mels aunssdBinunans auyueg’ 7,072 - 7,429 vinels Melaedensniivaaeueydl 12,503 -
15,228 Uwnels arunssIsinunans ogd 11,559 - 12,994 vmsls elagvdiadensauiivaaey

ag?l 5,362 - 7,933 umnals @IUNTIUITINYATNT 8EHl 4,130 - 5,872 umnels uavdnTnanauunu
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N1589U (Benefit Cost Ratio) RA8YBINTINITNAABUIAUMAY 1.75 — 2.09 @unssuIsinuymsnsiiag
WU 1.56 — 1.83 BCR #A1u1nna1 1 viunede fanssuiedunisuuiimls danudssuseaiunsasin

MsuARLe

Table 6 Economic benefits in cassava production the test method and the farmer in Uttaradit

Province 2022-2023.

Farmer Total costs Income Net Income BCR \(income/cost)
No (bath/rai) (bath/rai) (bath/rai)
Farmer Test Farmer  Test Farmer Test Farmer Test
1 6,700 7,822 6,210 6,312 -490 -1,510 0.93 0.81
2 7,000 7,022 10,410 157774 3,410 8,752 1.49 2.25
3 6,535 6,425 16,905 18,825 10,370 12,400 2.59 293
4 7,000 6,490 12,432 12,660 5,432 6,170 1.78 1.95
5 6,535 6,957 13,800 18,270 7,265 11,313 2.11 2.63
6 7,000 7,712 15,300 16,020 8,210 8,308 2.16 2.08
7 7,090 7,180 3,720 4,110 -3,370 -3,070 0.52 0.57
8 7,840 8,462 21,990 25650 14,150 17,188 2.80 3.03
9 7,840 7,702 11,112 14,580 3,272 6,878 1.42 1.89
10 7,090 7,180 17,562 20,076 10,472 12,896 2.48 2.80
Average 7,072 7,295 12,944 15,228 5,872 7,933 1.83 2.09
t-test -1.49™ 378" -3.24" -3.05"

ns = non significant ,**significant different P<0.01
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Table 7 Economic benefits in cassava production the test method and the farmer in Uttaradit

Province 2023-2024.

Farmer Total costs Income Net Income BCR
No (bath/rai) (bath/rai) (bath/rai) (income/cost)
Farmer Test Farmer  Test Farmer Test Farmer Test
1 7,280 6,983 5,568 5,220 -1,712 -1,763 0.76 0.75
2 7,490 6,903 5,440 3,851 -2,050 -3,052 0.73 0.56
3 7,470 7,157 5,336 7,523 -2,134 366 0.71 1.05
a4 7,350 7,333 15614 17,528 8,264 10,195 2.12 2.39
5 7,720 7,583 21,460 26,564 13,740 18,981 2.78 3.50
6 7,180 7,413 13,050 15,080 5,870 7,667 1.82 2.03
7 7,380 6,513 8,932 15358 1,552 8,845 1.21 2.36
8 7,480 6,863 14,001 10,590 6,521 3,728 1.87 1.54
9 7,190 7,097 12,505 10,498 5,315 3,401 1.74 1.48
10 7,750 7,563 13,688 12,818 5,938 5,255 1.77 1.69
Average 7,429 7,141 11,559 12,503 4,130 5,362 1.56 1.75

t-test 2.80% -0.94™ -1.22™ -1.25™

ns = non significant ,*significant different P<0.05
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