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Abstract

This study aimed to develop an integrated approach to managing bacterial wilt in
Galangal (Alpinia galanga), caused by Ralstonia solanacearum, in Phichit Province, Thailand.
Field trials were conducted on farmers’ plots in Thung Noi Subdistrict, Pho Thale District during
2022-2024 by adapting the integrated ginger production technology developed by the
Department of Agriculture. The method involved soil treatment with a mixture of urea (80
kg/rai) and lime (800 kg/rai), followed by the application of Bacillus subtilis BS-DOA 24.
Rhizomes were soaked in the solution before planting, and the biocontrol agent was applied
monthly after planting. Infected plants were removed, and the soil around the planting holes
was treated to prevent further spread. Results showed that the integrated method significantly
improved yields, producing an average of 4,329 ke¢/rai, compared to 3,253 kg/rai in
conventional plots. The disease incidence was also reduced to 1.64% versus 17.7% in the
control group. Economic analysis indicated that farmers using the integrated method achieved
a 103% higher net income and a benefit-cost ratio (BCR) of 2.23 compared to 1.78 in traditional
practices. Additionally, five demonstration plots were established, and 30 farmers participated
in knowledge-sharing activities, expressing high satisfaction with the integrated management

approach.
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Figure 1 Field preparing for galangal cultivation in Phichit.
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Figure 2 Galangal cultivation in 2022 and 2023.
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Bacillus subtilis BS-DOA 24 5vnzeu Winandsdslusu
G5 10,568 Alansusels §wnninisinensns aau
wWasWudnsifialsanuin nssiRSvensaivImsinems
wumsielsaitenlulas 1.64 Wesdus tesniinssis
NEASTNUNTARISAW End 17.7 WosiSus (Table 1,

Figure 3)

Table 1 Percentage of Disease Incidence, Young Galangal Yield, and Galangal Yield of DOA’s technology

were compared with farmer’s technology in galangal productions during 2022-2023.

Young Galangal Yield (kg/rai) Galangal Yield (kg/rai) Disease Incidence Rate (%)
Farmer no.

Test Famer Test Farmer Test Farmer

1 4,326 3,618 865 724 0.00 0.20

2 3,126 2,693 625 539 0.00 0.00

3 4,732 4,056 946 811 0.00 0.00

4 2,879 2,459 576 492 0.00 1.25

5 4,598 4,008 920 802 0.35 4.50

6 3,070 0.000 614 0 9.50 100

7 2,519 2,139 504 428 0.00 0.00

Average 3,607 2,710 721 542 1.64 17.7

t-Test 2.45% 2.45% 1.05"

FoayanieinuATygAEns
NIsUITVeFRULAUNUNITNER 63,720 UM
sols gandnssuisinunsnsiddununsan 57,281
unels n3eg9n71 6,438 U Aadu 11.2
Wosiud nssuiSveasuisiuls 142,600 umeals
gumﬂdmsiﬁ%mwmmﬁﬁimﬁ 103,831 U naals
W39gendn 38,769 um Andu 37.3 wWesidud d

s1eldansnuin Bvaaeuilselagys 78,880 unse

s qdﬂ’jﬁ%mwmﬂsﬁﬁiwlﬁ 38,769 U sals %38
49111 40,110 vnsiols Amdu 103 Wesidud dle
\iunanouLusievaeasu (BCR) wuh Tuidiia 2
TnTmanauLnuNITamu (BCR) #x1nndn 1.00 B
wneau seldunninsedne msuantuiiiils
fiaudssiosaiunsarinisuanls lnonssuss
nedeuiian BCR waswindu 2.23 Tuvasdingsu’s

LNWASNSIAN BCR WAy 1.78 (Table 2)
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Figure 3 Bacterial wilt in Galangal.
ab Experimental plots for testing the control of bacterial wilt disease in Galangal during  the 2022/2023 season.

c-d Galangal plots cultivated using traditional farmer methods (comparison plots) during the 2022/2023 season.
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Jupaui 2 Iavwlasdunuukazaienaamalulag solanacearum WUUNANNAUIUNUNTINTANTRT
L daviudasiunuy inalulagnisdesiu wlasnunsnsyedey gnelnyeia 3mTaNIng

AAAlIALAEIUIUINLASTALARINIT L UATISY R. (Figure 4)

Figure 4 Prototype transformation of integrated technology for controlling and eliminating

bacterial wilt caused by Ralstonia solanacearum in Phichit Province
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Table 2 The production cost of DOA’s technology were compared with farmer’s technology in galangal productions

during 2022 - 2023.

Total costs (Baht/rai) Income (Baht/rai) Profit (Baht/rai) BCR
Farmer
no Farmer’s DOA’s Farmer’s DOA’s Farmer’s
’ DOA Farmer DOA
Technology  Technology Technology Technology Technology

1 74,902 64,756 164,388 137,484 89,486 12,728 2.19 2.12

2 59,365 52,519 118,788 102,334 59,423 49,815 2.00 1.95

3 74,214 65,652 179,816 154,128 105,602 88,476 2.42 2.35

4 46,798 41,608 109,402 93,442 62,604 51,834 2.34 2.25

5 73,200 66,554 174,724 152,304 101,524 85,750 2.39 2.29

6 53,840 20,000 116,660 0.0000 62,820 -20,000 2.17 0.00

7 45,741 42,231 95,722 81282 49,981 39,051 2.09 1.92
Average 63,720 57,281 142,600 103,831 78,880 -38,769 2.23 1.78
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Table 3 Personal information of Associate (gender, age and education) of Organizing a seminar on

technology transfer for the integrated control of bacterial wilt in galangal caused by Ralstonia

solanacearum in Phichit Province at Thung Noi farmers' plots, Phichit Province.

Personal information Person Percentage
Gender Male 14 53
Female 16 47
Totally 30 100
Age 21 - 40 years 2 7
41 - 60 years 23 7
> 60 years 5 16
Totally 30 100
Education Elementary School/Primary School 19 63
Middle school/Junior high school/
10 33
Senior high school
Bachelor’s degree 1 4
Totally 30 100

2) AUNIna lafawAlulagveInsuIBINISNEAS
LTINS ALLUUTATEAUAITUN

welave| 1T raruinagg uLlasanenan

wialulad Falamvuanausinisusziulaewuadu 5

&y Aatl

Average Satisfaction level
4.21 - 5.00 Very satisfied

3.41-4.20 Satisfied

2.61-3.40 Neutral

1.81 - 2.60 Slightly satisfied

1.0 - 1.80 Unsatisfied

anunanaladamalulagvansudvinisinens
1. andelufiu Tnen1seuAumgyiSenauyy
217 80151 80:800 nn./13 LileanWeanvnvedlsaly

Auneudgn frnuianelasgseiunelauin Andy

Fowaz 66.7 wolauniian Amduievay 33.3 Fadl
ANRAY 4.33 Jsvaunauseiiiu darufianalauin
an (Table 4)
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2. MIMFA U9 BS-DOA 24 Tunistesiu
Aanlsalsaiiendiniuasfitinandenuafise R
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flaade 4.33 fszsunauszdiv faufianelauin
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3. msldiuiugiinuguasnlsa dnnudi
welvegszaunely Anduesaz 20.0 walawin An

Jufewaz 66.7 wolaundiagn Andusesar 13.3 &

61

fidads 3.93 dszdunauszdy Sanufianslaun
(Table 4)

4. m3saamsunssruelunyadlaeyadud
\lsmeenannuasuas Tdyusmuinavauiye i
anuianelaegszaunely Anlufevaz 23.3 wela
wn Anidudesay 50.0 welawnian Andusosas
25.0 Feflenade 4.03 fszdunauszifiu Tanui

walaun (Table 4)

Table 4 Satisfaction with the Department of Agriculture's Technology

Satisfaction level (n= 30 Person/Percentage)

) Strongly Strongly ~ Average Results
Topics Disagree  Neutral Agree
Disagree Agree
1.1 Soil sterilization by solarization
using urea mixed with lime at a 20 10 Very
- - - 4.33
ratio of 80:800 ke/rai to reduce soil- 66.7 333 satisfied
borne pathogens before planting.
1.2 The use of the biological
control agent BS-DOA 24 for the
20 10 Very
prevention and control of red shoot - - - 4.33 fed
67.7 33.3 satisfie
ginger wilt disease caused by the
bacterium Ralstonia solanacearum.
1.3 The use of disease-free planting 6 20 4 3.93
- - Satisfied
materials or rhizomes. 20.0 66.7 13.3
1.4 Reducing the spread in the field
7 15 8
by removing infected plants and - - 4.03 Satisfied
233 50.0 25.0

applying lime to the dug-out holes.
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Figure 5 Organizing a seminar on technology transfer for the integrated control of bacterial wilt in

galangal caused by Ralstonia solanacearum in Phichit Province at Thung Noi farmers' plots, Phichit

Province.
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