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Abstract

This research is a mixed method research consisting of quantitative and qualitative research.
The objective is to study 1) Problems and needs of farmers in producing clean cassava cuttings. 2) Farmers'
knowledge in producing clean cassava cuttings 3) Effect of technology for producing clean cassava cuttings on
cost and benefit and productivity in cassava production by farmers 4) Effects of technology for producing
clean cassava cuttings on disease incidence and severity of Cassava mosaic disease (CMD) in farmers' plots.

The population consists of 60 farmers participating in the project to increase cassava production
efficiency in 2023 Suphanburi province. The tools used to collect data include 1) Quantitative research using
structured interviews. 2) Qualitative research using group discussion recordings.

It was found that 1)-Farmers are aware of the importance of producing clean cassava cuttings
for the community as the most important issue (u = 3.88+0.76), and there is a need for personal (u =
3.97+0.82) and print media (u = 3.57+0.85) to promote the production of clean cassava cuttings by using
demonstration activities (p = 3.68+0.83) and workshops (p = 3.67+0.88). 2) Comparing the test results of
farmers' knowledge regarding the production of clean cassava cuttings showed that farmers are statistically
more knowledgeable after participating in knowledge transfer training (p<0.05). 3) Regarding the costs, benefits
and yields of production year 2022 demonstrated that the cost of producing cassavais 6,477.30 baht per rai,
the average yield is 3,213.87 kilograms-per.rai, the average revenue-per rai is 9,230.23 baht, and the net profit
is 2,782.93 baht per rai. After applying technology for producing clean cassava cuttings resulting in the
production year 2023, farmers-have production costs of 5,864.96 baht per rai, an average yield of 4,118.50
kilograms per rai, an average revenue per rai of 11,554.91 baht, and a net profit of 5,689.95 baht per rai. 4)
Disease incidence rating before harvest (9th month) of Plot 1, Plot 2, and Plot 3 were 28.00%, 1.81%, and
2.34%, respectively. Therefore plot 1 which doesn’t apply technology for producing clean cassava cuttings had
a disease incidence more than 5.00% that render it unusable for planting in the next season. Farmers'
guidelines for developing the production process suggested of using clean cassava cuttings focus on using
good quality cuttings, reducing production costs, pest management in cassava fields, developing staff and
farmers' potential, and increasing the area for producing clean cassava cuttings to further improve the quality

of production of clean cassava cuttings.

Keywords . Cassava production management, Cassava mosaic disease, Clean cassava cuttings
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Knowledge transfer

Production year 2023

® Problems and production
needs for clean cassava
seedlings.

® Knowledge about clean
cassava seedlings

® Cost benefits of cassava

production

Knowledge transfer about
technology of clean cassava
seedlings production.
Demonstration plots
with/without technology of
clean cassava seedlings

production.
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Guidelines for development
of clean cassava seedlings
production of farmers in

Suphanburi province.
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Amdl 2.1 Land suitability for cassava production.in Doembangnangbuat district.

A151991 2.1 Cassava production of Doembangnangbuat district in production year

2023.
Doembangnangbuat sub- Number of
Fields Area (rai)
district household
Khaodin 3 5 18.75
Tungkli 1 2 2
Huakhao 37 76 356.59
Huana 256 432 3,787.77
Bokru 122 180 1,565.76
Yangnon 5 7 27
Nongkrathum 430 755 8,850.66

Total 826 1,457 14,608.53
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Al 2.2 Characteristics of Kasetsart 50. From Increasing the potential of cassava
production in the eastern region, by Office of Agricultural Research and Development

Region 6,2021, https://www.doa.go.th/share/showthread.php?tid=2458&pid=2478
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Al 2.3 Characteristics of Kasetsart 72. From Increasing the potential of cassava
production inthe eastern region, by Office of Agricultural Research and Development

Region 6, 2021, https://www.doa.go.th/share/showthread.php?tid=2458&pid=2478
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AWl 2.4 Characteristics of Rayong 72. From Increasing the potential of cassava
production in the eastern region, by Office of Agricultural Research and Development

Region 6, 2021, https://www.doa.go.th/share/showthread.php?tid=2458&pid=2478
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ATl 2.5 Symptoms of Cassava Bacterial Blight. From Increasing the potential of
cassava production in the eastern region, by Office of Agricultural Research and
Development Region 6, 2021,
https://www.doa.go.th/share/showthread.php?tid =2458&pid=2478
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ANl 2.6 Symptoms of Anthracnose. From Increasing the potential of cassava
production in the eastern region, by Office of Agricultural Research and Development
Region 6, 2021,

https://www.doa.go.th/share/showthread.php?tid=2458&pid=2478
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it 2.7 Symptoms of Witches” Broom. From Increasing the potential of cassava
productionin the eastern region, by Office of Agricultural Research and Development

Region 6, 2021, https://www.doa.go.th/share/showthread.php?tid=2458&pid=2478
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Al 2.8 Mealybug. From Increasing the potential of cassava production in the
eastern region, by Office of Agricultural Research and Development Region 6, 2021,

https://www.doa.go.th/share/showthread.php?tid=2458&pid=2478
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2 A9

A 2.9 Redmites. From Increasing the potential of cassava production in the
eastern region,by Office of Agricultural Research and Development Region 6, 2021,

https://www.doa.go.th/share/showthread.php?tid=24588&pid=2478
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A7 2.10 CMD symptoms in farmer field caused by infected seedlings.
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Al 2.11 CMD symptoms in farmer field caused by whitefly vector.
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Al 2.12 Tobacco whiteflies. From Increasing the potential of cassava production

in theeastern region, by Office of Agricultural Research and Development Region 6,

2021, https://www.doa.go.th/share/showthread.php?tid=2458&pid=2478



26

4.5 3TAUAMNTULIIVDILIA
fanlatan (Fudan A329500 wazAuy, 2563; Terry, 1976) lagluaseau
ANULIITRalsa (Disease severity) oanilu 5 52U Aa sy 1 (CMD-1) Liuanse1nis
weslsa (Highly resistant) sgAU 2 (CMD-2) wansonsangantissuuunuly (Moderately
resistant) 5¥A1U 3 (CMD-3) Ae wansenIanadiuuuusiuly Tuisusiu angu(Susceptible)
52U 4 (CMD-4) wansoInsanwiarisly Tudahuse Buangu (Moderately susceptible)

WagsEAu 5 (CMD-5) uansomstudndiiuse Tuangueeesunss (Highly susceptible)

(c) (d)

Standardised 1-5 rating scale of Cassava Mosaic Disease.

AWl 2,13 CMD severity in the surveyed fields: (a) Highly Susceptible; (b)
Moderately susceptible; (c) Susceptible; (d) Moderately resistant; (e) Highly Resistant
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Al 2.14 SLCMV Strip test. From BIOTEC-NSTDA develops a rapid strip test for
cassava mosaic virus giving result in 15 minutes, 2021,
https://www.nstda.or.th/en/news/news-years-2022/biotec-nstda-develops-a-rapid-

strip-test-for-cassava-mosaic-virus-giving=result-in-15-minutes.html
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o Problems and production needs Knowledge about "
for clean cassava seedlings. clean cassava seedlings. (Pre-test) .'-..
Cost benefits §

Socio-economic context of cassava farmers in

Production of cassava

Doem bang nang buat district, Suphanburi province,

_____ , ,

Data collection.

!

Data analysis of proper

extension methods for

Cassava production in
production year 2022

Suphanburi farmers.

Cassava production in o

e production year 2023
Demonstration plots with technology of

clean cassava seedlings production.

Knowledge transfer about technology of

clean cassava seedlings production.

Fields survey and CMD assessment.

T
1
[

Cost and benefits of cassava
in production year 2023.

st
]
1
i

Disease
severity

Disease
incidence

Post-test ( Data collection.

o ( Focus group for guidelines for development of clean cassava seedlings production. )

o Conclusion

Al 3.1 Effects of process on applying technology for producing clean cassava

cultivars of cassava production by farmers in Doem Bang Nang Buat district,

Suphanburi Province.
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Al 3.2 Sites of clean cassava seedlings production in Doem Bang Nang Buat

district, Suphanburi province:.
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nuEsdnTefiv Adeuasiadidalsafiviarunas warAdafuien
Aldelunssdn Tiun aledunds adeed athifudoma
dmsuinTesguih Aenaiety warAnaaiad
AnTeinanauwnulun1suaniudiusnas aunsadiasesitaain
seldlnsAnaniiuiivnuauasAndudiadereiui 113 Tngldans
5810 = PIWIUNAKER X TIAWANER
flsav = 1eld - Funuiionun
NI INANBULNURUAIYY (Return On Investment : ROI) =
(flsgwd+FAumnu) x 100
ansrilsans (Net Profit Margin : NPM) = (flsans + 51e/la) x 100
1.1.4 Y7l 4 wuyduiinn1sarsIautaeliusUzmas
ﬂ']'iﬁl'i')ﬁ]L%Eﬂ')%’ﬁ Sri Lankan cassava mosaic virus (SLCMV) f2g
wada Immunoassay Iagly SLCMV Strip test waginailn Polymerase Chain
Reaction (PCR)
1) mmdusegluduaIvznad
durfusagislusiudends anludiduil 3 Juainlugenasn
Tuitndnwageinisvedlsn mntuidiegeasaaelhiasemaia Immunoassay Tngld
SLCMV Strip test tiagivnain -Polymerase Chain Reaction (PCR)
2 mswsanielamleeldivaia PCR
(1) msaiemeueandreg1aeiudUzng:
Ausegalusiudivsndsiinanonnisvedlsa thaualy
Hudlgudsisazdrognmslulasnumailvazidun wargrvinldlunasnvuin 2 Jadans
WaLAN Extraction buffer (100 mM Tris-base, 50 mM EDTA, 500 mM NaCl, 2.5% PVP,
1.5% SDS bz 10 mM R-mercaptoethanol) §1lUunfl 65°C wiu 10 uft Wfis 5M KoAC
a00lalasans dhieendldaeuutiiugs 30 undt annduthludusiesinnuga 20,290 ¢
U 5 U ﬂwwfuam%auﬁaaiaTﬁiuwaammuWQ 1.5 daddans annznou DNA AqY
isopropanol 600 Tulasans &196me 75% ethanol 2 A% i DNA Tutndy wasifiud

Uil
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-20°C iﬂ%ﬂ’lﬂu%’umauﬁﬂiﬂ (Sudhan, Puttamuk, Vuttipongchaikij, & Chuawong, 2018)

(2) MInTEsURegNtudUsudniumaia PCR

s inU3anas DNA ensaageuidelsalusnasiudsmds Tng
W lwswosisimeseierisumis AVI (coat protein gene)

ihiduefildufinuiinabulagnisyin master mix Usgnaudie
10x Buffer (100mM Tris-HCL, 500mM KCl pH8.3 5lulasans, 2.5mM dNTP 4 lilasdns, 25
mM MgCl2 3 lulasdns, Tag DNA polymerase (4unit/ul) 1 lulasdns uaziiulnsiues
10uM SLCMV (forward: 5’-GTT GAA GGT ACT TAT TCC C-3’ iag 10uMreverse: 5’-TAT
TAA TAC GGT TGT AAA CGC-3’) (AVI (coat protein gene)) agnsay 2 lulasans wazilduy
o smnmsadaluded (1) (~ 50 ne) 1 'lilasans antudiuildasu 50 lulasans tild
TdiA309 Thermal Cycler Tnsdslusunsal initial denaturation 9 gaumadl 94 °C 5 un
31U 1 50U wavauund 94 °C 40 Ui 55°C 40 Ju¥ wag 72°C 40 Juil 911U 35
saU wag final extension 72°C 5-41# 99431 1 58U (Saokham et al., 2021)

3 mswrndslasalpgldinain Immunoassay

w3 suludud1Uends vuan 9 msraauiiues tdasdugauazen

Sosliifumanngniivisnli Tadluga 2 afs (Usswnas 1 fiaddns) anthuusly

LY ]

fiudUzndsauazidun warlivangaanizdiudilalassyishilvninluigdusnde g

(%
[y o

AuluTTudUendsldadlunasniwsoull 31u7u 10 Bem (Uszuied 0.25 1adans) dunnsa

9
(%

quadluihAulududvends wdisly 15 undt uazshuna fail SuAAuaUAT Test line (T)
uay Control line (©) wansiailide SLCMV lufeghs (avan) dufntnudii Control line
oo wandiTlaifide SLCMV Tufiegas iaav) waednlifiunudiindudl Control line
wanein llanunsadedenanismssvasuesyansianssiuld (suwalalld) (Figure 3.4)

(National Science and Technology Development Agency, 2021)
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7171 3.4 The results of cassava mosaic virus detection by SLCMV strip test.

Usziiudninnsialsa (Disease incidence)
Funnandnualzennisfilugen suiidulsaasdidnuareinislusen
Aanazdntiute antuiindnouduiidulss Wefuiumsnsinisialsa (Disease
Incidence) = (Frunusuiivilulsn x 100)/ Sruauilaiaun) Genieyay wazanse, 2565)
Usziliuszaundnuguusevaslsa (Disease severity)
n15UsIdusEAuANTULIIvedlsa (Disease Severity) WUssEAUAIY
Juusswaslsapondu 5 szau lnednkdasain (Audan A3issal Lasas, 2563; Terry, 1976)
el seefu 1 Lluansornnsuedsa (Highly Resistant) 561U 2 W&#A9DINITAINANTIDLULLAY
U (Moderately resistant) et 3 Wansornsanfuvuusiuly vagluduiu angy
(Susceptible) szfu 4 Lansa1n1saeiavisly Tuiaffause Fuangu (Moderately
susceptible) uagssiu 5 wansen1sludngiude luanguegresuuse (Highly Susceptible)
MnduntufamsziuausuLsedsa Tasfiseiumusuussedlsnsedud 1 8N
LENBONINNTAIUIN L onAnLA BasERUANTUITIvedlsafidALlY nsUszifiuaay
suusavedlsa Idideyaamnsiivifszaunimsuussedsaseiufl 2 fesedudl 5 (Houngue

et al., 2012; Sseruwagi et al., 2004)
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(@) (d)

Standardised 1-5 rating scale of Cassava Mosaic Disease.

Al 35 CMD Symptoms in the surveyed fields: (a) Highly Susceptible; (b)
Moderatelysusceptible; (c) Susceptible; (d) Moderately resistant; (e) Highly Resistant

4.2 N13IYYIAUNN
ndeyafilithuuenUssanInviiavy wagnsIvdouANNgNses auysal
Yostaya INUuteyautasUiazianuIany e sileuLuUnNITauTIAS e

(Descriptive Analysis)
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Table 4.1 Basic characteristics of individual farmers. (N=60)

Basic characteristics Frequency Percentage
1. Gender
Male 19 31.70
Female a1 68.30
2. Age
Less than 30 0 0.00
31-40 6 10.00
41-50 12 20.00
51-60 21 35.00
More than 60 21 35.00

3. Education Level

Non-Education 2 3.30
Primary school 45 75.00
Junior high school 6 10.00
Senior high school 7 11.70
Bachelor’s Degree 0 0.00
Upper-Bachelor’s Degree 0 0.00
4. Social position
Subdistrict Headman/. Village Headman 1 1.70
Assistant Village - Headman 4 6.70
Municipal.council member 0 0.00
Agricultural volunteer 1 1.70
No position 52 86.70
Others 2 3.30
5. Agriculture group membership
Members of Large-scale Collaborative
Farming Project 22 33.30

Members of Agricultural support career 0 0.00




55

Table 4.1 (s9)

Basic characteristics Frequency Percentage
Members of agricultural cooperative 2 3.00
Customer of Bank for Agriculture and

39 59.10
Agricultural Cooperatives (BAAC)
Others 3 4.50

*Multiple-selection questions

6. Platforms to receive clean cassava seedlings information.

6.1 Personal Media

Government official 36 52.90
Agrochemical shop 2 2.90
Community leaders 8 11.80
Family, Friends 22 32.40
Others 0 0.00

*Multiple-selection questions

6.2 Mass Media

Television 11 17.20
Newspapers, Journals A 3.10
Radio 8 12.50
Infographic 15 23.40
Instruction document 19 29.70
Exhibition 0 0.00
Internet 9 14.10

*Multiple-selection questions
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Table 4.2 Economics of individual farmers. (N=60)

Economics Frequency Percentage

1. Land tenure
Rental 39 50.00
Owner 39 50.00

*Multiple-selection questions
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Table 4.2 (Continued)

Economics Frequency Percentage
1.1 Rental
Less than 10 rai 32 53.30
11-20 rai 14 23.40
21-30 rai 5 8.30
31-40 rai q 6.70
More than 40 rai 5 8.30

Minimum: 0, Maximum: 60

Mean: 13.90, SD: 15.24

1.2 Owner
Less than 10 rai 42 70.00
11-20 rai 10 16.70
21-30 rai 5 8.30
31-40 rai 1 1.70
More than 40 rai 2 3.30

Minimum: 0, Maximum: 100

Mean: 10.05, SD: 15.98

2. Land Right Document

Title deed 55 91.70
Certificate of utilization (N.S.3, N.5.3K) q 6.70
Agricultural land reform 0 0.00
Non-Documents 1 1.70

3. Liability
Not have 16 26.70
Have a4 73.30

Minimum: 0, Maximum: 2,000,000
Mean: 206,000, SD: 360,482.37
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Table 4.2 (Continued)

Economics Frequency Percentage
4. Finances
Owner 32 41.60
Village fund 10 13.00
Agricultural cooperative 1 1.30
BAAC 30 39.00
Bank 0 0.00
Saving for production group 3 3.90
Others 1 1.30

*Multiple-selection questions

5. Revenue
Less than 10,000 baht 0 0.00
10,000-30,000 baht 6 10.00
30,000-50,000 baht 12 20.00
More than 50,000 baht 42 70.00
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Table 4.3 Production of cassava by farmers. (N=60)

Cassava production Frequency Percentage

1. Experience for cassava production.

Less than 5 years 16 26.70
5-10 years 15 25.00
11-20 years 10 16.70
21-30 years 6 10.00
31-40 years 5 8.30

More than 40 years 8 13.30




Table 4.3 (Continued)

60

Cassava production Frequency Percentage
2. Number of family workers
Less than 2 21 35.00
2-3 35 58.30
4-5 a4 6.70
3. Area for cassava plantation
Less than 10 rai 17 28.30
11-20 rai 18 30.00
21-30 rai 12 20.00
31-40 rai 5 8.40
More than 40 rai 8 13.30
Minimum: 3, Maximum: 100
Mean: 23.78, SD: 20.05
4. Irrigable area
Rainfed area 60 100.00
Irrigation area 0 0.00
5. Water resources
Rain water 55 83.30
Drilled wells Ll 16.70
*Multiple-selection guestions
6. Cassava variety used
Kasetsart 50 (KU50) a9 76.60
Kasetsart 72 (KU72) 15 23.40
7. Source of cassava seedling
Own stock 52 76.50
Buy from neighborhood 13 19.10
Others 3 4.40

*Multiple-selection questions
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Table 4.3 (Continued)

Cassava production

Frequency

Percentage

8. Outbreak of cassava mosaic disease

Found

55

91.70

The average age of cassava plants showing symptoms of cassava

mosaic disease

1-3 months 51 92.70
4-6 months a4 7.30
7-9 months 0 0.00
10-12 months 0 0.00
More than 12 months 0 0.00
Elimination of cassava mosaic
virus
Landfill and douse with 22 40.00
herbicide
Put into plastic bags and put it 33 60.00
in the sun
Chop and dry the cassava
plants in the 0 0.00
sun.
Destroyer
Farmers 54 98.20
Government agency 1 1.80
Thai Tapioca Development 0 0.00
Institute
Not found 5 8.30
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Table 4.4 Farmers’ opinions on the problems about production of clean cassava

seedlings.
(N=60)
Assessment Level of
Problems

AveragetO Problems
1.The economic and social problems
Factors of production are expensive 3.88+0.80 High
Lack of labor/high wages 3.53+0.65 High
Lack of labor-saving/agricultural machinery 3.57+0.83 High
Farmer's gathering 3.38+0.90 Moderate
Price of product 3.63+0.82 High
Grand mean 3.59+0.80 High
2. Production of clean cassava seedlings-knowledge
Lack of soil preparation knowledge 3:53+0.91 High
Lack of breed knowledge 3.48+0.98 High
Lack of knowledge about fertilization 3.41+0.89 High
Lack of knowledge about water resource 3.43+1.05 High
Lack of knowledge quality control of cassava stems 3.63+0.84 High
Lack of knowledge harvesting and preparing cuttings 3.10+0.86 Moderate

Grand mean 3.43+0.92 High

3. Prevention and elimination of Cassava mosaic disease
Lack of diagnostic test for cassava mosaic virus 3.78+0.90 High
Lack of knowledge about control and eradication 3.85+0.88 High
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Table 4.4 (continued)

Assessment Level of
Problems
AveragetO Problems
Lack of knowledge in surveying and monitoring
3.70+0.87 High
insect vectors
Grand mean 3.77+0.88 High

4. The problem of realizing the importance of clean cassava seed production

in agricultural community

Awareness of the outbreak of cassava mosaic 4.03+0.69 High

disease

Awareness of Tobacco whitefly outbreaks 3.82+0.79 High

Awareness of the shortage of clean cassava 3.80+0.80 .

seedlings Fleh
Grand mean 3.88+0.76 High

5. Promotion and support from related agencies

Visits to farmers' plots by agricultural extension 3.55+0.85 High
officers
Knowledge transfer on the production of clean 3.75+0.68 High

cassava stems

Giving advice to farmers 3.75+0.75 High
Demonstration plot or learning center for clean 3.55+0.77 High
cassava production

Budget support or production factors from 3.75+0.84 High

government agencies

Grand mean 3.66%0.78 High

Scores: 5.00-4.21 = Highest, 4.20-3.41 = High, 3.40-2.61 = Moderate, 2.60-1.81 = Low,
and 1.80-1.00 = Lower
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Table 4.5 Farmers’ opinions on extension methods in clean cassava seedlings

production. (N=60)

Assessment Level of
Extension methods
Average+O Requirement
1. Type of extension media
1) Personal media 3.97+0.82 High
2) Printing media 3.57+0.85 High
3) Mass media 3.40+0.79 Moderate

2. Type of activity method for extension of clean cassava seedlings

production.
1) Meeting and training workshops 3.67+£0.88 High
2) Demonstration 3.68+0.83 High
3) Field trip 3.00£1.12 Moderate
4) Brainstorming 3.25+1.10 Moderate

Scores: 5.00-4.21 = Highest, 4.20-3.41 = High, 3.40-2.61 = Moderate, 2.60-1.81 = Low,
and 1.80-1.00 = Lower
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Table 4.6 Requirement of farmers in clean cassava seedlings production. (N=60)

Assessment Level of
Production process
Average+O Requirement
1. Area selection 3.55+1.06 High
2. Seedling preparation 3.33+1.14 Moderate
3. Soil preparation 3.63+0.88 High
4. Cassava planting 3.20+0.90 Moderate
5. Cassava caring (Pest management,
3.58+1.01 High
fertilizer, watering)
6. Quality control of cassava stems
(pest diagnosis, survey, and surveillance of
3.68+0.89 High
cassava insect pests, cassava mixed variety
selection)
7.Harvesting and preparing cuttings 3.45+0.85 High
Grand mean 3.49+0.96 High

Scores: 5-4.21 = Highest, 4.20-3.41 = High, 3.40-2.61 = Moderate, 2.60-1.81 = Low, and
1.80-1.00 = Lower
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Table 4.7 Farmer’s knowledge (Pre-test) about clean cassava seed production.

(N=60)

Correct answer Level of
Knowledge

Frequency Percentage knowledge

1. Proper area for clean cassava seedlings produced

36 60.00 Moderate
is area that never found CMD.
2. Shelf life of cassava stems, should be 15 day

16 26.67 Poor
intervals.
3. Proper spacing for cassava planting is between
100-120 cm apart along each row and 60-80 cm 17 28.33 Poor
across ridges.
4. Drip irrigation is. the most effective for cassava

51 85.00 Excellent
seedlings production.
5. Soils with a pH less than 5.5 (acidic), must added

21 35.00 Poor
dolomite.
6. Dominant of KU50 is purple first-formed leaves,

17 28.33 Poor
no hair, greenish red leaf branch.
7. Dominant of Rayong72 is purple first-formed

17 28.33 Poor

leaves, dark red leaf branch, curled stipules.
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Table 4.7 (Continued)

(N=60)
Correct answer
Level of
Knowledge Frequenc Percentag
knowledge
y e
8. CMD and cassava witches broom disease
are also spread through the movement of 24 40.00 Poor
infected cuttings
9. Sri Lankan Cassava Mosaic Virus is caused
43 71.67 Good
of cassava mosaic disease in Thailand.
10. CMR43-08-89 is susceptible for cassava
43 71.67 Good
mosaic disease.
11. KU 50 is resistant for cassava mosaic
56 93.33 Excellent
disease.
12. Symptoms of CMD is chlorosis, distortion
46 76.67 Good
of leaves and stunting of plants.
13. When symptomatic cassava was found at
the upper leaves, it shows that the 16 26.67 Poor
symptoms caused by whiteflies vector.
14. Leaf chlorosis, leaf distortion at the first-
formed leaves immediately on sprouting 24 40.00 Poor
caused by used infected cassava stems.
15. Tobacco whiteflies are vectors of cassava
18 30.00 Poor
mosaic disease.
16. Host plants of tobacco whiteflies are
31 51.67 Modest
cucurbits and basil.
17. Imidacloprid (70% WG) and Dinotefuran
(10% WP) are chemical used for eliminate 38 63.33 Moderate

tobacco whiteflies.
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Table 4.7 (Continued)

Correct answer

Level of
Knowledge Frequenc Percentag
knowledge

y e
18. No chemicals used for eradication of

14 23.33 Poor
cassava mosaic disease.
19. When symptomatic cassava was found,
farmers should destroyed by put into plastic 25 a1.67 Poor
bags and expose in the sun.
20. Farmers can prevent CMD by: using clean
cassava seedlings and avoid susceptible 26 43.33 Poor
cassava for CMD.
21. Field survey required every 2 weeks. 57 95.00 Excellent
22. Production of clean cassava seedlings,

6 10.00 Poor
should verify the mixed cultivars 3 times.
23. If cassava plants on previously production

15 25.00 Poor
year was found, should be eliminated.
24. Between 8-14 months after planting is

12 20.00 Poor
suitable for harvesting.
25. Quality stem cutting should be 20-25 cm

27 45.00 Poor
long and have 5-7 nodes.
26. Quality stem cutting should be at least 2

21 35.00 Poor
cm in diameter.
27. Quality stem cutting should be used

24 40.00 Poor
more than 80 cm length.
28. Stems should be stored vertically on the
soil under a shade. The distal end of stem 50 83.33 Excellent

should touch the soil.
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Table 4.7 (Continued)

Correct answer

Level of
Knowledge Frequenc Percentag
knowledge
y e
29. Picture of CMD. 58 96.67 Excellent
30. Picture of insect vector. 41 68.33 Moderate

Scores: 80-100= Excellent, 70-79 = Good, 60-69= Moderate, 50-59 = Modest, and 0-
49 = Poor

31 (Table 4.7) AU3FVDUNYATNINBUITIUIATINTANUTLAVTAINAINE
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3) fudUsndaiuginunsatans 50 nunusalsaluswiudUsnds (Fevag 93.33) 4) seUU

1% ' '
Y o ad a  a a
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inwasnsmaugnlusziuties 1 Usziiu ldun fivendevosunasmivneigu Ao
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inwnsnsnaugnluszAutiasun 18 Useiiu liun 1) vieuwussudusndsid
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Table 4.8 Farmer’s knowledge level of clean cassava seedlings production before

participating in the Efficiency-Increasing Project of cassava production in

2023.
(N=60)
Knowledge level Frequency Percentage
Poor 29 48.33
Modest 16 26.67
Moderate 12 20.00
Good 3 5.00
Excellent 0 0.00
Minimum 8
Maximum 21
Average+O 14.83+3.29
60
48.33
50
40
&
£ 30 26.67
5 20.00
o
20
10 5.00
0.00
. [ ]
Poor Modest Moderate Good Excellent

Farmer's knowledge level of clean cassava seed production

Figure 4.1 Farmer’s knowledge level of clean cassava seedlings production before

participating in the Efficiency-Increasing Project of Cassava Production in 2023.
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WadnsrauAUIVRUNYATNINBUNTINLATINSINUSEANEA NN THER

CC) v

SudUegnas U 2566 Faningwssaiys (Figure 4.1) Wudn

Y o [

NYAINIToEay 48.33 danusinelrfunisuinvieuwiuddudUsndeazoinly

[ v

seRutfesann fovay 26.67 dmnufluseduiios esaz 20.00 dmnufiisadunisuan
vounugiudusndsazaaluseAuUiunais uagsesay 5.00 dau3luseaud lnginunsns
finzuuniinougnanndign 21 Azuuu Axuuufineugniesiian 8 azuuu fandsvesaziuy
fineugn wiidy 14.83 Azuuu (Table 4.8)
aoufl 6 FunuuaznansuwilunswaniudUzvdsvaanunsns In1suan 2565
WU nwasnIiiufinaedn 865.00 13 #ununisudn 6,477.30 uweld Tae
wiadufunuasil 865.54 umnsels wagduvuiuuUs 5,611.77 unsiels Teldiedodels
Wiy 9,230.23 UM wazilsgnd 2,782.93 vmsials dseaziden Fail
dununsil (Fixed Cost) lunisnansiudsndswoanuning 39 865.50 U wse
19 Aoududosay 1336 vasunulunissdntudilsndsiomn Saduiuan S1uu 556.07
uweiels warlifuituan S1uau 309,47 vnesls puTeaziBen (Table 4.10) fail
1) ARy S1usu 556,07 un Andludesas 8.58 vesiunuAL
fovn uazdaduduyuediiifdndausniign
2) Andelonavesduacu 1w 71.32 uansels Anduseway 1.10
3) Adonsirvesgunsal Iiun indesguin aedaidluiadeu Pvc

aneunTengunsal @1uUIMEn KaTIDU TIN 38,736.67 U a1 ousIA1 119U

238.15 umsiols Amiusesay 3.68 (Table 4.9)

Table 4.9 Depreciation of cassava planting materials in 2022. (N=60)

Cost Service Depreciation Depreciation
Material List (Baht per life (Baht per (Baht per
unit) (years) year) crop)
Feed pump 30,401.67 20 1,520.08 126.67
PVC lay flat hose 1,698.33 5 339.67 28.31
Main line and
5,663.33 10 566.33 47.20

accessories
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Table 4.9 (Continued)

Cost Service Depreciation Depreciation
Material List (Baht per life (Baht per (Baht per
unit) (years) year) crop)
Drip tape 790.00 2 395.00 32.92
Hoe 183.33 5 36.67 3.06
Total 38,736.67 2,857.75 238.15

éiuvguﬁuuﬂs (Variable Cost) Tunsuansiud1usnaavasnunsns 574 5,611.78
vsiels Andudesas 86.64 vasdunulumsnaniudUzndswivun Faduiuan S1uau
4,918.57 umeials warliidutuan 31uau 693.21 vmsels ausieaziden (Table 4.10)

il

>e

CZC)

1) Aviouiugiud1snals 91um 241.16 v Andudesas 3.72

2) ANd19uI U 91U 2,327.05 U msiels AniluSesas 35.93 laun
Adslanz 91w 600.00 visels Aadusesay 9.26 ArdaslansiunsenansesUgn S1uau
700.00 Uwisials Anduseuaz 10.81 Ardnsldde §1uan 60.00 unsiels Andudesaz 0.93
AdaNUE SR vy Il 192.00 vansiels Antdudesas 2,96 Ardsiuasaliiidn
Tsmityuazuya 912w 200.05 Amdudesar 3.09 uazArd1afuiieInandn $1uau 575.00
v Anduseeay 8.88

3) Al aelunIsHEn 31U 3,043.57 uwsals Anduspeay 46.98
o ndedunsd dhuau 31.24 umsisls Aaludesay 0.48 Arldeindl 19w 2,456.03 UM
sols Andudeway 37.92 Aemsiady §1uau 28.00 Uwisiels Anludoraz 0.43 Aasiadl
I 176.30 vnsels Anluievay 2.72 LLazmﬁfﬁﬂuﬁ?ﬁJLwﬁqé’m%’um%qquﬁﬂ 11U

352.00 uwmeels Anduseuay 5.43
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Table 4.10 Cost of cassava production by the farmers in 2022. (N=60)

Value in cash Value non-
ltem Percentage
(Baht) cash (Baht)
1. Fixed costs
Land rent 556.07 8.58
Opportunity cost for capital 71.32 1.10
Depreciation of equipment 238.15 3.68
Total fixed costs 556.07 309.47 13.36
2. Variable costs
Seed cost 241.16 3.72
Labor wages
Wages for plowing 600.00 9.26
Tillage fee and planting 700.00 10.81
Fee for chemical fertilizers 60.00 0.93
Cost of spraying herbicides 192.00 2.96
Cost of spraying pesticides 200.05 3.09
Harvest wage 575.00 8.88
Total labor wages 1,875 452.05 35.93
Production factors
Organic fertilizer cost 31.24 0.48
Commercial fertilizer cost 2,456.03 37.92
Plant hormones 28.00 0.43
Chemical pesticides 176.30 2.72
Fuel 352.00 5.43
Total production factors 3,043.57 46.98
Total variable costs 5,611.78 86.64
Total cost 6,447.30

Total cash cost 5,474.64
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=

nanauunulunsHansug1ULnavawnensns (Table 4.11) wuin NwASNSI
seliadunals windu 9,230.23 um fuusILdgsiels Wi 6,477.30 v Alsgns
91U 2,752.93 vneials Mlswillodunuduaniade 91U 3,755.59 umsels §nsndu

HANBULNUIINRUAYU (RON) Fogag 42.50 uavdnsmilsgnd (NPM) Seeay 29.83

Table 4.11 Benefits of cassava production by the farmers in 2022. (N=60)

Cost of 865 rai (Baht) Average per rai (Baht per
rai)

Total revenue 7,984,150.00 9,230.23
Deduct Fixed Cost 748,690.83 865.54

Variable 4,854,176.95 5,611.77
Cost
Total cost 5,602,867.78 6,477.30
Net profit 2,381,282.22 2,152.93
Profit is above cash 3,755.59
cost

Return On Investment (ROI) per rai

(Net profit + Total cost) x 100
(2,752.93+ 6,477.30) x 100
42.50 %

Net Profit-Margin (NPM) per rai = (Net profit + Total revenue) x
100

(2,752.93+ 9,230.23) x 100

29.83 %

Handnlun1snandudusndevaanensns Weia1san KandnaNN15Ugn
JudrUsnaavaununins (Table 4.12) Tudn1suds 2565 ANUTANARTINUA 865.00 19

anunsonansuduenasls 2,780,000.00 Alandu Andunananade 3,213.87 Alansusels
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WNERINIHTUlAANNAITIMUNeNANER 7,984,150.00 U Asdusiels 9,230.23 unsals

939 2.87 Unmantansy

Table 4.12 Annual production of cassava by the farmers in 2022. (N=60)

Annual Product Amount
Total production (kilogram) 2,780,000.00
Average production (kilogram/rai) 3,213.87
Average revenue (Baht/rai) 9,230.23
Average revenue (Baht/kilogram) 2.87
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Figure 4.2 Pamphlet about clean cassava seedlings production.
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7

Fisure 4.3 1% of meeting and training workshop of farmers in the Efficiency-Increasing Project

of Cassava Production in 2023: (a) Speakers; (b) Farmers; Media: (c) Video; (d) Pictures

~

Figure 4.4 2" of meeting and training workshop of farmers in the Efficiency-Increasing

Project of Cassava Production in 2023: (a) Speakers; (b) Farmers; Media: (c) Pictures;

(d) Video
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Table 4.13 Farmer’s knowledge (Post-test) about clean cassava seed production.

(N=60)
Correct answer
Level of
Knowledge Frequenc Percentag
knowledge
y e
1. Proper area for clean cassava seedlings
aq 73.33 Good
produced is area that never found CMD.
2. Shelf life of cassava stems, should be 15
26 43.33 Poor
day intervals.
3. Proper spacing for cassava-planting is
between 100-120 cm apart along each row 26 43.33 Poor
and 60-80 cm across ridges.
4. Drip irrigation is the most effective for
57 95.00 Excellent
cassava seedlings production.
5. Soils with a pH less than 5.5 (acidic), must
32 53.33 Modest
added dolomite.
6. Dominant of KU50 is purple first-formed
28 a6.67 Poor
leaves, no hair, greenish red leaf branch.
7. Dominant of Rayong72 is purple first-
formed leaves, dark red leaf branch, curled 25 41.67 Poor
stipules.
8. CMD and cassava witches broom disease
are also spread through the movement of 30 50.00 Modest

infected cuttings
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Table 4.13 (Continued)

Correct answer

Level of
Knowledge Frequenc Percentag
knowledge
y e
9. Sri Lankan Cassava Mosaic Virus is caused
44 73.33 Good
of cassava mosaic disease in Thailand.
10. CMR43-08-89 is susceptible for cassava
50 83.33 Excellent
mosaic disease.
11. KU 50 is resistant for cassava mosaic
59 98.33 Excellent
disease.
12. Symptoms of CMD is chlorosis, distortion
49 81.67 Excellent
of leaves and stunting of plants.
13. When symptomatic cassava was found at
the upper leaves, it shows that the 23 38.33 Poor
symptoms caused by whiteflies vector.
14. Leaf chlorosis, leaf distortion at the first-
formed leaves immediately on sprouting 37 61.67 Moderate
caused by used infected cassava stems.
15. Tobacco whiteflies are vectors of cassava
30 50.00 Modest
mosaic disease.
16. Host plants of tobacco whiteflies are
36 60.00 Moderate
cucurbits and basil.
17. Imidacloprid (70% WG) and Dinotefuran
(10% WP) are chemical used for eliminate 45 75.00 Good
tobacco whiteflies.
18. No chemicals used for eradication of
35 58.33 Modest

cassava mosaic disease.
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Table 4.13 (Continued)

Correct answer

Level of
Knowledge Frequenc Percentag
knowledge
y e
19. When symptomatic cassava was found,
farmers should destroyed by put into plastic 38 63.33 Moderate
bags and expose in the sun.
20. Farmers can prevent CMD by using clean
cassava seedlings and avoid susceptible 31 51.67 Modest
cassava for CMD.
21. Field survey required every 2 weeks. 59 98.33 Excellent
22. Production of clean cassava seedlings,
24 40.00 Poor
should verify the mixed cultivars 3 times.
23. If cassava plants on previously production
29 48.33 Poor
year was found, should be eliminated.
24. Between 8-14 months after planting is
30 50.00 Modest
suitable for harvesting.
25. Quality stem cutting should be 20-25 cm
a0 66.67 Moderate
long and have 5-7 nodes.
26. Quality stem cutting should be at least 2
39 65.00 Moderate
cm in diameter.
27. Quality stem cutting should be used
35 58.33 Modest
more than 80 cm length.
28. Stems should be stored vertically on the
soil under a shade. The distal end of stem 53 88.33 Excellent
should touch the soil.
29. Picture of CMD. 59 98.33 Excellent

30. Picture of insect vector. 43 71.67 Good
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Scores: 80-100= Excellent, 70-79 = Good, 60-69= Moderate, 50-59 = Modest, and 0-
49 = Poor

91 (Table 4.13) Awveanumsnsvdadingulaseimsifiuuszdvdamnnguan
fudends T 2566 SrTnawssangs il

InwAsNINRUgNITAUINNTigR 7 Ysziiu leu 1) fudendeiug inunsmans
50 nunusalsalustaiudends (Sauay 98.33) 2) nstAudisiaudas AsdIsiann 2
duansi (Feway 98.33) uavaunsndiuun 3) sUunmanuwazeinisvedsalumaiuduengs

s

($ovaz 98.33) 4) szuuihmen WWuAsmelwhATUssAnsamunniianluuamEnreuius
($owaz 95.00) 5) MaAvdnuduiugiudzads memuudslusy WWaudeiu (Govas
88.33) 6) dudUsnasiug CMR43-08-89 gouradelsatuasdudiusnds (Sauay 83.33)
way 7) emsvedlsatuansiudlends fe siudendslionnisludiandes duwassuniu lu
\dugunss angu (Seway 81.67)

neRsnInauUgnlusEAuNIn 4 Uszau laud 1) 8laaaensn 70% WG uaz lalu
fivusu 10% WP Aeansiafinaunuuasiidandasmianeguld (Gosag 75.00) 2) Audidl
wangaslumsndavieuiusazein fo fudlinumsssuiavedise (ovay 73.33) 3) Sri
Lankan Cassava Mosaic Virus ﬁm%amL‘Vi(ﬂi’iﬂi“umqﬁuﬁ’lﬂwfﬁﬁizm(ﬂiuﬂizm?ﬂws (Soy
ag 73.33) uaw 4) danuslunisiwuniuainveraslsaluaaiudiuzve
(Seway 71.67)

inwnsnsnaugnlusiutiunats 5 Usziau Tiud 1) veustugiudevdsi s
ANAING AITHTINIUAIAOYIOU (20-25 Bal.) U 5-7 a1 (Feeae 66.67) 2) vieunugiiu
dendei daunnd deslliduniugudnans lddeundn 2 lgudiuns (a Asnanadn)
(Sowaz 65.00) 3) wanuusutiudaznaadulsaluaisdudrdends aziisnisida fe aau
sudulzeiis ldgad daun uassluainiansudusiudivendsme (Gosay 63.33) 4) von
unliuansornisanandos Tulldnumeand wes vinse egunssisiufednuurenns
yaslsalusaudenda Afaunmnannslivewiuiiulse (fevas 61.67) uay 5) fiv
1R BYOIULAIMIVIENFU Fp iwdsduns uaznzing (Fosas 60.00)

inumsnsmeugnluseiutien 7 Usziiu leud 1) liffasiadifiauguuazidalsa
Tushssfuddendsle (Govay 58.33) 2) viewtusiudusvdaiifinaunmd desfimueniddiu
ddiliuselowdld lsitfeenin 80 wufilnas ($evaz 58.33) 3) mndudAiniundunsa-ens
(pH) sn31 5 mswiulalaluvt (Seeay 53.33) way 4) Finmsdeatulsaludng

v

udUgnas A Ivewiuginsuumnasiian uaznanidesnisugnifugieeunesieolsa
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(fovaz 51.67) 5) lsafianunsad eneavneviouwusiudiUznds Ao TsalusnasiudiUznds
waglsanuud (Fevaz 50.00) 6) wuasiv1engy Wunmzveslsalusaiudiuends
(Yowaz 50.00) uay 7) ongfuiAeasiuduyndsiungaulunmaniewiug e 8-14 1oy
(Seway 46.67)

inwasnsnougnlusedutessnn 7 Useiiu laun 1) Sudwendediiidnuauy
gongoudia lifvy dululeieunns Aednvuzinuuaiuginunsamans 50 (Feuas

]

46.67) 2) nMaiusnwdunugiudendenoulgn asiuliliiiv 15 Ju (Geway 43.33)
3) spezdgnilmnganlunmsugniuduyndsiiieazmnlumsidaiviiy Ao szevszning
LA 100-120 iwuRiuns svozseninai 60-80 iwufiuns (Fovay 43.33) 4) mnwmusuFosiy
Fautas msnoulidnfisusnulay Gosas 43.33) 5) dnwmsiduvesiudzndaiug
syu04 72 Ao wongoudduae AulvAuaudy vlvseudoududaiau (fevay 41.67) 6)
Tumswanviouiugifudiuznds msfimadaiusuu 3 ads (Gosay 40.00) way 7) mindudiu
dugniauanionisveslsaludsivdivznasuinneen uilua1aund uansiidnuaeeIns

yadlsainanutaiveguilumgdilse (Savay 38,33)

Table 4.14 Farmer’s knowledge level of clean cassava seedlings production after

participating in the Efficiency-Increasing Project of Cassava Production in

2023. (N=60)
Knowledge level Frequency Percentage
Poor 3 5.00
Modest 14 23.33
Moderate 24 40.00
Good 15 25.00
Excellent 4 6.67
Minimum 14
Maximum 24

Average+O 19.27+2.75
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Farmer's knowledge level of clean cassava seed production

Figure 4.5 Farmer’s knowledge level of clean cassava seedlings production after

participating inthe Efficiency-Increasing Project of Cassava Production in 2023.

iladnszAuaIsvRINURINTaLITINlATINSINUSEANE AN SWER

fudlenaa U 2566 Favdnanssays (Figure 4.5) Wuin

NYATNITBEAY 40.00 iAusiAeadunmskanyiouiugdudisvdsazeinly

seAulIUNaNg Jeeay-25.00 fimusluseiud Segay 23.33 dauiiigiiunisndnvieu

o =

Wugliudsndsaronluseauties Segay 6.67 AA1U3lUTEAUALINN WazTosar 5.00 3

anuslusyautiesann laginunsnsiinzuuuiineugninniian 24 axliuy AxlULIneUYNTeeY

ian 14 Azuuy IAnadevesnziuufinaugn iU 19.27 Axuul (Table 4.14)

Table 4.15 T-test for change in knowledge level from pre-test to post-test. (N=60)

Pre-test Post-test

X S.D. X S.D.

Farmer’s knowledge of
clean cassava seedlings 14.83 3.29 19.27 2.75 -12.37  .000

production

*Significant at P< 0.05
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48.33
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5.00 / 667
o

Poor Modest Moderate Good Excellent

Farmer's knowledge level of clean cassava seed production

Figure 4.6 Comparison of farmer’s knowledee between pre-test and post-test.

WalUTuLTgUAITHLANAESENINIANUI VRN YATNTNBULALNA AT TUNIS

v

BUTH MU INwRINSHUGNITUEYEnAT HnanITvegauAINs uN SNERioUNuS

TudUgndsazeanadwi1sun1sause gendaneudIsunIseusueg 1ilded Ay n1eaif

(P<0.05) (Table 4.15)
PUADUN 3 N1SNUANETSA

3.1 msmqm%’ah%'a Sri Lankan cassava mosaic virus (SLCMV) fagwmnaiia
Immunoassay Taglyd SLCMV Strip test WaztnAla Polymerase Chain Reaction (PCR)
NAYBININTINTO1TE Sri Lankan cassava mosaic virus Tudnognasiudusmds
FnansennisvaslsalumadudUznds (Figure 4.7) hewmadia Immunoassay Tagld SLCMV-

Strip test uag walla PCR nuwehifaanmnnvasaluaadudilendamnsieg1s (Fisure 4.8)
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Figure 4.7 Cassava leaf sampling: (a) Control; (b) Sample 1; (c) Sample 2; (d) Sample
B
(e) Sample 4; (f) Sample 5

marker dH20 C

1,500 — ol
1,000 —

500 — =
300 —
200 —

(b)

i — test line
.
—— control line
|
"Evgl"

Figure. 4.8 Detection of cassava mosaic disease by (a) PCR; (b) Strip test
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3.2 n1sansdanazuseiiulsaluansiudrusnasnlgansni
nMsa1TIawarUseiiulsaluaeiudUsvadlulUasuasnensns 31U 3

G
wva U d’l

wlas deuvseanidu wlasit 1 WlihwalulagnswdavieuiugiivdUswasasonnuy
A Al

wlasil 2 uazudash 3 InsihmelulagnsndnvieunugiudiUsvasaroinunu)l
3.2.1 wlash 1 nmsudndudvsradaslidladinalulagnisudnaviowiugiu

dlzvasarenu1ujun

v

Yayauuas
WnAwUas Zone 47P X= 587185 Y= 1650907

fifauag il 5 FUAVLBINTEYY SUNBIANUIUNIUIY
Jardnanssasys

wiany Judgnas Nugsseag 72

udsTsnvemauiug wlasinumsnslusialndifes

Wunugn 4.5 s

Tunugn 9 nuAMUS 2566

Figure 4.9 Growth stages of cassava plant in field 1: (a) 1 months; (b) 2 months; (C) 4

months; (d) 8 months
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Table 4.16 Surveillance for CMD in field 1, indicating months evaluation, number of

infectedplants, type of infection, disease incidence, disease severity.

Number of Type of infection Disease Disease
Months
infected plants cutting whiteflies  incidence (%) Severity
1 1 1 0 0.50 5.00
2 2 2 0 1.00 4.00
3 3 2 1 1.50 3.33
4 16 2 14 8.00 2.60
5 25 2 23 12.50 2.56
6 34 2 32 17.00 2.62
7 40 2 38 20.00 2.65
8 46 2 a4 23.00 2.65
9 56 2 54 28.00 2.79
30.00 28.00
25.00 23.00
S 20.00
§ 20.00 17.00
=}
z 15.00 ]
é’ 5. 12.50
% 10.00 8.00
Z
5.00
050 1.00 1.50 H
0.00 — - [ 1
1 2 3 4 5 6 7 8 9

Evaluation period (month after planting)

Figure 4.10 Disease incidence of CMD in field 1.
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5.00

4.00

4.00 ]
3.33

2.79
3.00 2.60 2.56 2.62 2.65 2.65

2.00

Disease severity
|
|

0.00

1 2 3 4 5 6 7 8 9

Evaluation period (month after planting)

Figure 4.11 Disease severity of CMD in field 1.

I1INNSANYITNTINITAALSAkBEIEAUAIINTULSBdlsATuAaTud Ugnas
(Table 4.16) st

snsn1stinlsn (Disease incidence) Wui1 Woud 1 fdnsn1siinlse
Wwasintuderas 0.50 Wowdl 2 waswhdusesas 1.00 Heufl 3 waswintuSesas 1.50
doudl 4 waswiniudesas 8.00 Weudl 5 waswituiosas 12.50 Woudl 6 waswiniues
az 17.00 Waudl 7 wavindudesas 20.00 weudl 8 ladswhiudesas 23.00 waziioud 9
wAuwinfuSesay 28:00 (Fisure 4:10) Inednwaranisinuilas ia duiudvsundsdionnis
yoslsalusaiudusvdsiiinanmsldviowiusiidulsa uasfaanuuasivnenguidy
wnglsa

seRUA2INTULSIVRSlsA (Disease severity) Wuin ioudl 1 dszduniy
JULIIvRelsA WAy 5.00 Weudl 2 wAswihdu 4.00 Weoudl 3 waswiiu 3.33 Weudl 4
WABYIAU 2.60 Woudl 5 waswiniy 2.56 Weudl 6 WwAsWTy 2.62 Weudl 7 WAy

2.65 WWoudl 8 WwAswiniu 2.65 uazioudl 9 waswiiu 2.79 (Figure 4.11)
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3.2.2 wash 2 msudnduderadasdinaluladnisudnaviowiug

TudUenasazenuujun
Toyauuad

NakUag Zone 47P X= 584888 Y= 1651983

A
Y

AUa 17 5 AUaNUBINTEIY SNABLANUINUNIUIY
A TnaNTIUYS
wiaiy Judenay Wugssees 72

wasnanveieuiug wlatnunsnslusualnalaes

al

#uugn 10 15

Fuitugn 11 nuansius 2566

Figure 4.12 Growth stages of cassava plant in field 2: (a) 1 months; (b) 2 months; (C)
4 months; (d) 8 months
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Table 4.17 Surveillance for CMD in field 2, indicating months evaluation, number of

infectedplants, type of infection, disease incidence, disease severity.

Number of Type of infection Disease Disease
Months
infected plants cutting whiteflies  incidence (%) Severity
1 16 16 0 8.00 3.06
2 1 1 0 0.50 3.00
3 6 0 6 3.00 2.17
4 22 0 22 11.00 3.09
5 2 0 2 1.12 2.00
6 3 0 3 1.70 3.67
7 3 0 3 1.73 3.67
8 il 0 4 2.35 3.00
9 3 0 3 1.81 3.33
12.00
10.00
S 8.00
o 8.00
5
T 600
R=
é 4.00 3.00
A 7 170 173 3 1.81
2.00 050 g 1.12 ? % ?
0.00 7l / a @ /
1 2 3 4 5 6 7 8 9

Evaluation period (month after planting)

Figure 4.13 Disease incidence of CMD in field 2.
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5.00
4.00
2
S 3.00
2 2.17
Q ’ 2.00
S 200 ? -
2 0
1.00 é é
0.00
1 2 3 4 5 6 7 8 9
Evaluation period (month after planting)
Figure 4.14 Disease severity of CMD in field 2.
INNSANYIBATINTIALIARAZIZAUAINTULTIVBSLTA Tu

snsfudeudslundasd 2 (Table 4.19) fai

§ns1n1siialsa (Disease incidence) nula Weudi 1 f8ns1n1siAnlse
wasinfudesas 8.00 Wowil 2 waswiiiusesas 0.50 theufl 3 waswidudesas 3.00
doudl 4 waswiniudegas 11.00 Weudl 5 WwaswinduSosas 1.12 Weudl 6 waswiiuses
av 1.70 WWeudl 7 waswhiuSosas 1.73 Woudl 8 waswhiuseay 2.35 waviieudl 9 wae
winiuSosas. 1.81 (Figure 4.13) lnsdnwaisoinisinundad Ao susfudusndadlonnisves
TsalussudwWendsimAnainnisiivieusiusmiulse uaziaaniuasiyeguidunme
inlsA

sERUA2INTULTIVSL5A (Disease severity) Wuin Lfoudl 1 Iszdunam
JULIIVRslsA WRABWVINAU 3.06 Weull 2 WABWIAU 3.00 Weudl 3 waswhiu 2.17 Woudl 4
AU 3.09 Weudl 5 waswintu 2.00 Weull 6 Waswiiu 3.67 Weudl 7 waswiaiy

3.67 Woudl 8 wasWiiu 3.00 waziiiewdi 9 wiswhiu 3.33 (Fieure 4.14)
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3.2.3 wasil 3 Mmandnsuduzvdalastmeluladnsuanviousiug
TudUenasazenuujun
dayauuag
WnaLUas Zone 47P X= 590171 Y= 1650209
fifauag il 4 fuavens SUNeIRLUILNIUIY TavingnsIaiy3
wiaiy Judenas Wugssees 72
unasiisvesviouius ulainunsnslusualndifes

fufiuan 10 13

Y

o o

Tuiugn 9 Junaw 2566

Figure 4.15 Growth stages of cassava plant in field 3: (a) 1 months; (b) 2 months; (C)
4 months; (d) 8 months



98

Table 4.18 Surveillance for CMD in field 3, indicating months evaluation, number of

infected plants, type of infection, disease incidence, disease severity.

Number of Type of infection Disease Disease
Months
infected plants cutting whiteflies  incidence (%) Severity
1 32 32 0 16 2.19
2 0 0 0 0 0
3 13 0 13 6.5 2.31
il aq 0 a4 2.14 2.50
5 aq 0 4 2.19 3.75
6 aq 0 a4 2.23 2.25
7 2 0 2 1.14 2.25
8 2 0 2 1.16 3.50
9 aq 0 4 2.34 3.50
20.00
16.00
3 1500
g
2
‘5 10.00
g
0 6.50
8
'5 5.00
2.14 2.19 2.23 2.34
1.14 1.16
0.00
- B T N
1 2 3 4 5 6 7 8 9

Evaluation period (month after planting)

Figure 4.16 Disease incidence of CMD in field 3.
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4.00

3.75
3.50
2.50
219 2.31 2.25 2.25
2.00
1.00
0.00
0.00
1 2 3 4 5 6 7 8

Evaluation period (month after planting)

3.50

Disease severity

Figure 4.17 Disease severity of CMD in field 3.

I1INNSANYITNTINTAALSAkEETEAUAIINTULSIBdlsATuANATud Ugnas
Tuutasd 3 (Table 4.18) #ail

§ns1n1stinlsa (Disease incidence) wuin wWoud 1 fdns1n1siinlse
waswhiusevas 16.00 Weowdl 2 lwaswhiusosas 0.00 Heud 3 wasmifuiesas 6.50
Foudl 4 waswhiudosas 2.14 Weudl 5 waswiduseras 2.19 Weud 6 wasmiidues
av 2.23 [Heudl 7 waswhiuSosay 1.14 Woufl 8 waswiiuseas 1.16 wasiiouil 9 1wy
winiuSosas. 2,36 (Figure 4.16) lnsdnwaisoinisinunlad Ao susfudusndadlonnisves
salusns  fudevdsdifinanmsldveuiusmdulsa uaziinanuuasidamenguidu
wnglsa

sEAUA21NTULIIVSL5A (Disease severity) Uit iioudl 1 dszdunam
JULIIVRslsA WwAsiy 2.19 Weudl 2 waswihiu 0.00 Weoudl 3 waswiiu 2.31 Weudl 4

WRAYWINAU 2.50 LABUN 5 LRAULYINAU 3.75 WaUN 6 WRAUVINNU 2.25 Waufl 7 wagwnny

2.25 iouil 8 wAswihdu 3.50 wasiiieudi 9 waswindu 3.50 (Fisure 4.17)
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3.3 suuuaznanauwnulunsuaniudUzndsaunensns Un1suan 2566

WU LNERSNSIRUANISHER 865.00 19 AUNUNITHER 5,864.96 UINsiDls
Tnouvadusiunuasil 896.03 uwdels wagdunuiuuls 4,968.93 umsels Tgldiededols
Wiy 11,556.910m waerilsand 5,689.95 vwsials fmeanden fall

Funuasil (Fixed Cost) Tumsnansuduyndsueanunsns 3 896.03
vmels Andudosas 15.28 vesduyulunissdniudusndmionun Saduiuan Sy
585.55 usiels wazhiiluduan S1uiu 310,48 vvssls muTEazden
(Table 4.20) fsi

1) AAY 910w 585.55 um Annduesay 9.98 vessiunuA

Qe

=

wun

2) Adelaniaveaduayu 91uau 70.98 unsels Anduiovas 1.21

3) Adeumeuesgunsal Ifid issguih aedaidiluedeu PVC
areudndeugunsal et ven wageau 1IN 38,893.33 U ldAndeusin S1utu

239.50 usials Andusosay 4.08 (Table 4.19)

Table 4.19 Depreciation of cassava planting materials in 2023. (N=60)

Cost Service Depreciation Depreciation
Material List (Baht per life (Baht per (Baht per

unit) (years) year) crop)
Feed pump 30,483.33 20 1,524.17 127.01
PVC lay flat hose 1,706.00 5 341.20 28.43
Main line and
accessories 5,710.00 10 571.00 47.58
Drip tape 796.00 2 398.00 33.17
Hoe 198.00 5 39.60 3.30

Total 38,893.33 2,8713.97 239.50
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Aunueiuwls ( Variable Cost) Tunisuaniiuduzndaveunuynsns

591 4,968.93 U meals Anduseuay 84.72 GUENé’unummﬁmﬁuﬁwﬂwé’ﬁ%wm Fodudu
an 37u7U 4,175.00 vneals wazlilulduan 37uu 793.93 U meals snusivazLdun
(Table 4.15) disil

1) AvieunugiudIUsnas 91w 282.37 unsels Anlusevas

4.81

2)  ANRN9SI9U 910U 2,422.83 ueials AnluSeuay 41.31 Town
Adalany §1uau 617.34 vnaels Aadudesaz 10.53 Ardrslansrunsousnseslan
Fuu 713.93 vnsiels Aaduesay 12.17 ardslals Sauu 60.00 umsiels Andu
Souay 1.02 A19naniuansidntafy S1uaw 240.00 vnsels Andusevay 4.09 A1d19nu
arsipdimdnlsafisuaziuas s 211.56 Andudevas 3.61 wazArdraiuisinanan
31131 580.00 U AnluSeuay 9.89

3)  aldangluniswdn Sauau 2,263.73 vmsels Anlduseuay 38.59
eun Andedun3d d1uau 32,35 vinsels Andudesay 0.55 Ardawadl §1uau 1,745,.60
vmsals Anduseeay 29.76 A1@IMNSLESH 911U 29.00 U nsels AnluSeuay 0.49 @1
a15uAdl 91uIU 280.78 uinsials Antdusagay 4.79 LLax@i’]ﬁ’]ﬁulfgal,wﬁaﬁ’m%’uLﬂ%agj‘uﬁ’]

97U 176.00 v meials AnduSesay 3.00

Table 4.20 Cost of cassava production by the farmers in 2023. (N=60)

Value in cash Value non-
ltem Percentage
(Baht) cash (Baht)
1. Fixed costs
Land rent 585.55 9.98
Opportunity cost for capital 70.98 1.21
Depreciation of equipment 239.50 4.08

Total fixed costs 585.55 310.48 15.28
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Table 4.20 (Continued)

Value in cash Value non-
Iltem Percentage
(Baht) cash (Baht)
2. Variable costs
Seed cost 282.37 4.81
Labor wages
Wages for plowing 617.34 10.53
Tillage fee and planting 713.93 12.17
Fee for chemical fertilizers 60.00 1.02
Cost of spraying herbicides 240.00 4.09
Cost of spraying pesticides 211.56 3.61
Harvest wage 580.00 9.89
Total labor wages 1,911.27 511.56 41.31
Production factors
Organic fertilizer cost 32.35 0.55
Commercial fertilizer cost 1,745.60 29.76
Plant hormones 29.00 0.49
Chemical pesticides 280.78 4.79
Fuel 176.00 3.00
Total production factors 2,263.73 38.59
Total variable costs 4,968.93 84.72
Total cost 5,864.96
Total cash cost 4,760.55

nanauunLlunsHanduaIUsasvaunensns Un1suan 2566 (Table
4.21) wuin tneasnsiselaeassels iU 11,554.91 v ﬁuﬁquiama?{ma% WiNAU
5,864.96 v Mlsans §1udu 5,689.95 vmeels Mlsmiedunuiiuaniads $1uau
6,794.36 UMFBlS FNTIEIUHANBULNUIINEUAMU (ROI) Foua 97.08 uazdnsImlsgns

(NPM) Sa8az 49.24
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Table 4.21 Benefits of cassava production by the farmers in 2023. (N=60)

Cost of 865 rai (Baht) Average per rai (Baht per
rai)
Total revenue 9,995,000.00 11,554.91
Deduct Fixed Cost 775,060.93 896.02
Variable 4,298,128.00 4,968.93
Cost
Total cost 5,073,188.93 5,864.96
Net profit 4,921,811.07 5,689.95
Profit is above cash 6,794.36
cost

Return On Investment (ROI) per rai

(Net profit + Total cost) x 100
(5,689.95+ 5,864.96) x 100
= 97.08 %

Net Profit Margin (NPM) per rai = (Net profit + Total revenue) x
100

(5,689.95+ 11,554.91) x 100
49.24 %

nanAnlun1snaniudusrdsvasnensns Jnsuan 2566 o
fsunananInnsUandudvendweunensng (Table 4.22) luln1sudn 2566 i
NARTavLA 865.00 13 anansonansiudUzvasld 3,562.500.00 Alandy Andunandniais
4,118.50 Alan3usiols tnwnsnsiisngldannssmnenanan 9,995,000.00 U Antdu

s18l@ 11,554.91 umsials ¥50 2.81 umaenlansy
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Table 4.22 Annual production of cassava by the farmers in 2023. (N=60)

Annual Product Amount
Total production (kilogram) 3,562,500.00
Average production (kilogram/rai) 4,118.50
Average revenue (Baht/rai) 11,554.91
Average revenue (Baht/kilogram) 2.81

NANANNUA1UZNAIVDWNBATNTNNIBUAESH
nanAnkars1eleannIsanTud U ndwennensnsikiidnisiimalulad

a 1 v 6w ° 2 4 o IS a
mimamwauwuqmumﬂwaaazmmmﬂizqﬂsﬂfu VAN LWﬂIUIaEJﬂWiNaG]

o
Y v A

1 v 6 o ] v
VounugiiudUsvasazoinunussanaly Al

Table 4.23 Cassava production by farmers between field 1, field 2 and field 3.

Cassava production Field 1 Field 2 Field 3
Average production (kilogram/rai) 5,200 6,200 5,500
Average revenue (Baht/rai) 14,560 17,360 15,400

970 (Table 4.23) NaNAALALNANBULNUIINNITNANTIUA VNS waunYAINS
Tnouvasit 1 LilsthinaluladnsnanviouiussiudUzndsazomnuszgndld Idnandaade
5,200 Alansudels Aniduselfedsdels Wiy 14,560 vin Getfasndn Wasil 2 uazuuas
7l 3 Fanwnsnsimaluladnissamieuiiusiud s ndsazoauiUszondld Iokandniade

6,200 way 5,500 Alansusols suaidu Aedusielfadesels Wity 17,360 wag 15,400

U HIUAINU
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farmers in Suphanburi province.
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Problems and production needs for clean cassava seedlings of Suphanburi farmers participating in the efficiency-
increasing project of cassava production
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Abstract

This research aims to 1) explore basic socio-economic data, 2) knowledge about cassava mosaic disease,
the production of clean seedlings, and 3) problems and requirements in the production of clean cassava varieties. The
study tool was a structured interview. The data were collected from 60 farmers participating in the 2023 Cassava
Production Efficiency Project of the Department of Agricultural Extension in Suphanburi Province and were analyzed by
descriptive statistics. The study found that most of the farmers were female, had completed elementary school
education, and had less than five years of experience in cassava cultivation. Farmers grew Kasetsart 50 and Kasetsart
72 cultivars. 76.50% of farmers collected cassava seedlings for their use, and 91.70% had experienced an outbreak of
cassava mosaic disease in their area. In general, the farmers’ knowledge was at a low level. The important problem was
that the community realized the importance of clean cassava seed production (n = 3.88 + 0.76) and the problems of
prevention and eradication of cassava mosaic disease (i = 3.77 + 0.88), and the needs of farmers in promoting the
production of clean cassava seedlings is that agriculture mainly requires human media (1 = 3.97 + 0.82). The needs for
promotion activities were 1) demonstration (1 = 3.68 + 0.83) and 2) meeting and workshop (p = 3.67 + 0.88), emphasizing
on quality control of clean cassava stems.
Keywords: Agricultural extension, Cassava mosaic disease, Clean seedlings
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