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Abstract: The objectives of this research were to study 1) the conditions of Longan production,
2) longan production practices according to good agricultural practices of farmers, and 3) problems
and suggestions of farmers regarding the extension of longan production according to good
agricultural practices.The population consisted of 220 longan farmers in Hot district, Chiang Mai
province who registered with the Department of Agricultural Extension in the production year of
2022/2023. The 142-sample size was based on Taro Yamane formula with the error value of 0.05. The
tool used was a structured interview. The population was selected using a simple sampling method.
Data were analyzed using descriptive statistics. The results indicated the following: 1) All farmers
planted E-Dor longans. Calcium-Boron hormone was sprayed an average of 13.53 times. Farmers
sell longans through the local middleman. 2) Farmer practices in longan production according to the
standards of good agricultural practices was the highest level on issue of harvest and post-harvest
practices. 3) The problems of farmers regarding the extension of Longan production according to
good agricultural practice standards were at a high level in the issue of mass extension. Farmers
suggested that officials should prepare documents, manuals, or leaflets, create learning materials, and

disseminate knowledge about longan production according to good agricultural practices.

Keywords: extension, longan production, Good Agriculture Practices
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Table 1 Practices on longan production according to standards of good agricultural practices of farmers

n =142
GAP Standard X S.D. Interpret Rank
Water source 3.49 0.763 High 6
Planting area 2.53 0.780 Low 7
Use of pesticides in agriculture 4.32 0.801 Highest 3
Quality management in pre-harvest production process 3.79 0.849 High 4
Harvest and post-harvest practices 4.43 0.710 Highest 1
Produce resting, moving in the planting field and storage 4.41 0.754 Highest 2
Personal hygiene 3.65 0.946 High 5
Data recording and traceability 2.21 1.147 Low 8
Total 3.60 0.844 High
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Table 2 Farmers' problems regarding the extension of longan production according to good agricultural practices

n=142
Problems X S.D. Interpret Rank
Longan production according to good agricultural practices 2.43 0.845 Low
Water source 2.48 0.807 Low 3
Planting area 3.53 0.766 High 2
Use of pesticides 1.74 0.790 Lowest 6
Quality management in pre-harvest production process 2.24 0.818 Low 5
Harvest and post-harvest practices 1.60 0.739 Lowest 8
Produce resting, moving in the planting field and storage 1.70 0.748 Lowest 7
Personal hygiene 2.44 0.954 Low 4

Data recording and traceability

3.70 1.135 High 1
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Table 2 (continued).

n=142
Problems X S.D. Interpret Rank
Public relations communication 2.97 1.096 Moderate
Individual extension 2.38 1.018 Low 3
Group extension 3.07 1.163 Moderate 2
Mass extension 3.46 1.106 High 1
Total 2.70 0.971 Moderate
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Table 3 Farmers' recommendations on extension of longan production according to good agricultural practices

n =142
Problems X S.D. Interpret Rank
Longan production according to good agricultural practices 3.47 1.024 High
Water source 3.99 1.083 High 2
Planting area 4.25 0.883 Highest 1
Use of pesticides in agriculture 3.42 1.292 High 4
Quality management in pre-harvest production process 3.29 1.011 Moderate 6
Harvest and post-harvest practices 2.93 0.997 Moderate 7
Produce resting, moving in the planting field and storage 2.70 0.891 Moderate 8
Personal hygiene 3.38 1.022 Moderate 5
Data recording and traceability 3.81 1.010 High 3
Public relations communication 3.68 0.973 High
Individual extension 3.38 1.075 Moderate 3
Group extension 3.71 0.912 High 2
Mass extension 3.94 0.931 High 1

Total

3.58 0.999 High
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Abstract: The objectives of this research were to study: 1) personal, social, and economic conditions
of farmers, 2) knowledge and knowledge resources about Trichoderma, 3) application of Trichoderma,
4) factors related to the application of Trichoderma, and 5) problems and suggestions regarding the
extension of the application of Trichoderma of farmers. The population of this study was 321 farmers
who were members of rice collaborative farming in Muang Tak district, Tak province in 2021. The sample
size of 178 people was determined using the Taro Yamane formula with an error value of 0.05. Data
were analyzed by descriptive statistics, and multiple regression analysis. The results of the research
found that 1) most of the farmers were female, average age of 53.93 years old, graduated primary
school, The average experience in rice farming of 28.66 years. Most of the farmers were received
training, seminar, and field trip on Trichoderma application. There were agricitural workers on average
2.24 per family. The average farming area was 17.24 rai. The average income form the agricultural
sector was 57,286.51 baht per year. 2) Farmers had a high level of knowledge about of trichoderma
application. The most accessible knowledge resources were the Community Pest Management
Center. 3) 70.80% of farmers applied Trichoderma. 4) factors affecting to the application of
Trichoderma by farmers were the training received on Trichoderma application. The knowledge of
Trichoderma application and problems on encouragement Trichoderma application. 5) The problem
by farmers encountered was pamphlet media that had uninteresting content. They recommended that
there should be a creation of documents with guidelines on the application of Trichoderma to farmers

to learn and use.

Keywords: extension, trichoderma, rice collaborative, rice
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Table 1 Multiple regression analysis of factors affecting to farmers application of Trichoderma

n=178
Variables Coefficient (b) t Sig.
Constant 3.052 2.298 0.023
AGE -0.016 -0.551 0.583
EXPER -0.006 -0.238 0.812
TRAINING 0.721 8.195 0.000**
LKNOWLEDGE 0.127 2.942 0.004**
TPROBLEM -0.751 -3.629 0.000**
R?=0.320 SEE= 2.413 F=16.206 Sig of F=0.000

* statistical significance at the 0.05
** statistical significance at the 0.01
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Abstract: The objectives of this research were to study (1) social and economic conditions, (2) the
conditions of Hom Thong banana production, (3) extension needs of Hom Thong banana production,
(4) problems and suggestions to extension of Hom thong banana production. The population
consisted of 255 Hom Thong banana farmers in Nong Suea District, Pathum Thani Province who
registered with the Department of Agricultural Extension in the production year of 2021. The
156 - sample size was based on Taro Yamane formula with the error value of 0.05. Structured
interviews were used for data collection. Statistics used were frequency, percentage, mean,
minimum, maximum, standard deviation and ranking. The results indicated that most of the farmers
were male with average age of 53.74 years old. The average Hom Thong banana production
experience was 11.46 years. The average Hom Thong banana plantation area was 43.88 rai. The
average annual household income from Hom Thong banana production was 43,680.77 bath per year.
The average household cost from Hom Thong banana production was 32,612.18 bath per year. The
conditions of Hom Thong banana production: the planting area is a garden furrow, the soil condition is
clay, using irrigation water sources, use chemical for pest control. The produce is harvested at the age
of 8 - 10 months. Farmers have a need for academic content extension of soil improvement and group
method extension: set up a demonstration plot for producing quality Hom Thong banana to be used as
a learning plot. Farmers have problems with expensive chemical fertilizers, chemicals and production
factors. The suggestion is Officials should follow up and visit farmers in the area continuously. Training
to educate farmers of Planting a windbreak. Government agencies should provide assistance to

farmers in reducing production costs.

Keywords: Hom Thong banana, extension, needs
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Table 1 Summary of farmers’ needs in terms of content for the extension of Hom Thong bananas production in Nong

Suea district, Pathum Thani province

n =156
Needs X SD Level Ranking
1. Soil improvement 4.51 0.756 Highest 1
2. Watering/fertilizing 4.40 0.833 Highest 2
3. Planting method 4.36 0.753 Highest 3
4. Planting a windbreak 4.31 0.871 Highest 4
5. Planting area preparation 4.25 0.884 Highest 5
6. Choosing an area to plant Hom Thong banana 4.21 0.855 Highest 6
7. Method for selecting shoots/seedling of Hom Thong banana 4.21 0.887 Highest 6
8. Harvest 4.20 0.807 High 8
9. Water resource management 3.94 0.756 High 9
4.27 Highest
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Table 2 Summary of farmers’ needs in terms of methods for the extension of Hom Thong bananas production in Nong

Suea district, Pathum Thani province.

n =156
Needs X SD Level Ranking
1. Group methods 4.49 0.715 Highest 1
1.1 Demonstration plot 4.83 0.689 Highest 1
1.2 Training 4.36 0.762 Highest 2
1.3 Study visit 4.29 0.693 Highest 3
2. Mass methods 4.31 0.811 Highest 2
2.1 Video clip media 4.35 0.777 Highest 1
2.2 Production manual 4.33 1.837 Highest 2
2.3 Export standard 4.26 0.818 Highest 3
3. Individual methods 4.28 0.773 Highest 3
3.1 Visitor 4.40 0.689 Highest 1
3.2 Office calls 4.26 0.818 Highest 2
4.36 0.706 Highest
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Table 3 Summary of farmers’ needs in support for the extension of Hom Thong bananas production in Nong Suea district,

Pathum Thani province.

n=156
Needs X SD Level Ranking
1. Group management and market connection 4.68 0.544 Highest 1
2. Inputs 4.67 0.510 Highest 2
3. Funding source 4.58 0.533 Highest 3
4.64 0.529 Highest




30

ANNANAASLNHATUWASNITAANIS 7 (3) : 24-33 (2567)

4. Tymuazdaduanuslun1sdaasung
NARNAEWANVNDIUDILNHATNS

4.1 tymlunsdaudsunisuannans
NANVNDIVDUNHATNST WU NINFINNHAING
fifyunlunisdaasunisuaandaaneunaag
Tusyautins (V’]I’]Lf?lalf;l 2.20) ilefansninuenifly

=3 1 o o =
getlsvifiu wudn dusy 1 ineasnsdToynili
Usziiusunisaiayu szAudes (AR 2.43)
209a9NNAUAL 2 insAnsiTyn lud sziAusu
NTUARNRIENBNNGY TLALURS (ALRAE 2.20)
o o = < U ac
uazdual 3 insransdifoyunludszifuenuisnig
daa3u svutas (ALaag 1.97) (Table 4)

Table 4 Summary of an overview of the level of problems concerning the extension of of Hom Thong bananas production

in Nong Suea District, Pathum Thani Province

n =156
Problems SD Level of problems Ranking
1. Support 2.43 1.100 Low 1
2. Production 2.20 1.020 Low 2
3. Terms of methods for the extension 1.97 0.925 Low 3
2.20 1.015 Low
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(Table 5)

Table 5 Summary of an overview of the recommendation level on the extension of Hom Thong bananas production in

Nong Suea District, Pathum Thani Province.

n =156
Recommendation X SD Level Rating
1. Support 4.31 0.902 Highest 1
2. Terms of methods for the extension 4.14 0.881 Hight 2
3. Production knowledge 3.96 0.889 Hight 3
4.14 0.891 High
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Abstract: The objectives of this research were to study 1) social and economic conditions, 2) the practice
about durian production according to good agricultural practices standards, 3) extension needs of
durian production according to good agricultural practices standards and 4) Problems with extension
of durian production in according to good agricultural practice standards. The population consisted
of 220 farmers who grow durian in the area of Mueang Prachin Buri district, Prachin Buri province who
registered with the Department of Agricultural Extension in the production year of 2021. The 142-sample
size was based on Taro Yamane formula with the error value of 0.05. A structured interview was used
for data collection. Statistics that used were frequency, percentage, mean, minimum, maximum and
standard deviation. The results indicated the following: 1) Most farmers were male, with an average
age of 55.26 years old. Graduated from secondary school, the average of experience producing durian
was 17.38 years. There was an average durian planting area of 5.13 rai. The average durian
production cost was 18,078.17 baht per rai per year. There was an average income from durian
production of 98,654.93 baht per rai per year. And there was an average durian yield of 871.90
kilograms per rai. 2) Farmers practice durian production according to the good agricultural practice
standards on the issue of water and hygiene and keep minimal records. 3) Farmers extension needs of
durian production according to good agricultural practice standards at the highest level on the issue
of water. and 4) Most farmers were problems with insufficient water resources for production, and lack
of knowledge about water, that is, knowledge about watering should be given according to the growth
stage of durian. And there is a suggestion from this research that officials should visit farmers' plots
regularly, in order to address water management problems. Water is an important factor in producing

quality durian in accordance with good agricultural practices standards.

Keywords: extension, Durian production, good agricultural practice standards
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Table 1 Extension needs of quality durian production according to good agricultural practice standards

n =142
GAP standards X S.D. Interpret Ranking
1. Water 4.10 0.353 High 1
2. Collect data 3.94 0.583 High 2
3. Quality management in the pre-harvest production process 3.92 0.467 High 3
4. Pesticides in agriculture 3.87 0.509 High 4
5. Planting area 3.84 0.349 High 5
6. Hygienic practice for personal 3.74 0.490 High 6
7. Produce resting, moving in the planting field and storage 3.72 0.507 High 7
8. Harvest and postharvest handling 3.57 0.496 High 8
Average 3.84 High
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Table 2 Needs for extension methods for durian quality according to good agricultural practice standards

n =142
Extension methods X S.D. Interpret Ranking

1. Mass method 3.89 0.571 High 1
1.1 Internet such as websites, Facebook and YouTube 4.19 0.771 High
1.2 Publication documents such as manuals or brochures 3.77 0.845 High
1.3 television 3.72 0.773 High

2. Individual method 3.85 0.480 High 2
2.1 Leading farmers transfer knowledge on durian production 3.90 0.717 High
2.2 Staff transfer knowledge on GAP standard durian production 0.87 0.761 High
2.3 Extension officers visit the farm 3.78 0.695 High

3. Group method 3.60 0.554 High 3
3.1 Training 3.71 0.986 High
3.2 Field trips/study trips 3.61 0.905 High
3.3 Group meeting 3.48 1.029 High
Average 3.78 0.316 High
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Table 3 Problems with extension of durian production in according to good agricultural practice standards

n=142
GAP standards X S.D. Interpret Ranking
1. Water 3.91 0.346 High 1
2. Pesticides in agriculture 3.57 0.501 High 2
3. Harvest and postharvest handling 3.55 0.427 High 3
4. Quality management in the pre-harvest production process 3.54 0.504 High 4
5. Planting area 3.36 0.466 Moderate 5
6. Hygienic practice for personal 3.35 0.417 Moderate 6
7. Collect data 3.34 0.503 Moderate 7
8. Produce resting, moving in the planting field and storage 3.29 0.430 Moderate 8
Average 3.49 High
G HendeuAamuaniunisalneluulasnsasns

nsmansdadlunlldFunsfinensuides
ma‘mLmummaﬁmL@ﬂumummmuma‘ﬂgum
pensinsmena lusauilfiinuun farapanug
A laludBuasduneuntsU §iTR dea
Winearnsdaulugldldfunisnsaaiuses
msgIun U FiRnnan snemana tasinsmans
ﬁmiﬂﬁu"ﬁLﬁlmﬁummamnﬁaumummﬁmms
ﬂf]u“ﬁwwma‘mwa‘ﬁﬁmnﬁa;m futh iilesann
il lunszuaunisnan snannunsaihitlaine
’Lﬁl,ﬁﬂmiﬂmﬁ@uﬁi@nﬁmu WINTINEATNIFIU
Tugldhannaszaesnuias wardiRtiesgn
frunstiuiindeya iesaninemanslinsuie
Fanstiunindeya v nastiuindayanislddng
dunsne nastunndeyadfadunisnae usuy
WNEAININAINABINITAIUITN1IAATUAY
NITHARYITHUAAINANNNIATTIUNNTUG LR
memanemsiareunEnInslusziuan ned
ANNABINITANUNTAUATHLLLNIATY A0S
AUATHLLLINEYAAR LATAIUNITAUATHULLINE
NAN AINAAL ﬁqﬁw’a’wﬁﬁﬁmﬂ%’ﬁﬂmaﬁﬂué’ﬁ
UAINUANEY F9NDINUNAINTFIUFR LT aIN 19T
deaine v Aulee wadn gyu duunaans

wngAng tanemInsaINIsadniendsANg

lamaonan ATHNIsTNaNenAINg warinng

atinadsane Lﬁ'@ivuﬂqﬂmmLmzﬁi’f@mumm:
waunemInslnenss An1sdndnausy A AnmRIU
ulasitlszaunanudnisa LLZ\]”@‘L&U@HLLT]’]S'WWN
mgmwe’lmﬂwmnmmﬂmnLﬂ@ﬂw,mug”lmum@
atuayupuizeadeniInanaINnIAfy uaz
annnsniannlldszgnaldluntsnany Fau
AN NS INHAINIHAYINABINIINIIAUATHNNS
mﬁmnﬁﬁumummgmm@ﬂﬁu“ﬁmamimwmﬁ
Aluszduann Téun darnvunduin Gesntsang
sz e fieanesenisuaalunnAnsnems
’Lmzﬁumn‘ﬁzgm insmsnsdaulve iy Tuszay
i @ duumssrinliie e sennsuan Saun
Huadeiidndnylunieuday Saufiflgnninma
mmigmmiﬂﬁu”ﬁmqmimwmﬁﬁ

v
ADLAUADLLUS
1. Targuanuslun1siinanisiaglld
1 al' ai % a v
1.1 MEUNLAENTa9A23 RN BTN 19
v 1 dld =KX K
pnFliuninensnsdanuanla sandadnm
paulunlasaesineasns luiunnlszauaay
o & o o 9 P a o =~
dnfa aliinsasnslauanlasuEeug wazd
mumﬂmu%’luwuwlmmm‘lzrmmvlmmvl,ﬂﬁnm
Lw'asl,mnwmﬂimmimmiﬂﬂiﬂ%’luwuwLLﬂm
YBIFLLET b



Agricultural Science and Management J. 7 (3) : 34-41 (2024)

41

1.2 PosduaIu lMNRINIARAINAN LD
Thinensnsladnissonngs Wesun1sinausuy
Aunun WreANEIAINAINMNEUNIATT e
UNHINBUINIZLIUNTUAR HBIAINHANTANTEN

' = v 1 =< M Yo
wudn inemsnsddymaiunissnngy asldlasy
NINaLIN ANNU VRANEIANL AN
nAsg

949

] al a £ al

1.3 MIIEUNNEIT8IATHNTY TN
A13NNTINBEUNIT MUY L HAIRINNANIFANEA
WU InEAINa Ty MIAIUN1IINIE LU LAY
PIALAALLN
2. Tarduanuslun1siaansama bl

2.1 AMTHNNTANHILLINIIN S I UN
at971 AN TN IR THUAIUIN WA
NIATFIU GAP

2.2 AYTRNIANHNFDIAINNLANFNGUD
mm@mmLﬁéﬁuwﬂﬂﬂumimmwLaﬂumummﬁm
GAP 151893nHan1sAN®" WUd iNEAINITG
HNARAINNIATFIU GAP LAz lNARAINNINTTIU
GAP e liinemInsuamnymauansnnsiall

~ = o ala ,

2.3 ATHNIgANMITTAda NN NARaNIg
HARYFEUAMNINAINNIATTIN GAP e i
1IN TN TINLEUNNT AL AT N RN B WA
4 e
nendassialil

LANAITANND
15RY WINNARN. 2562, AMINABINITNIT
AUATUNINAAYFUUTDUNHATNT LU
RTATNNT INeNTNUSUT ey 1inwns
ANARTNUNTUTIR. NuNInenaugleviy
H9THNEIN, UUNL3. 146 U

A8AN WTHUNAY. 2560, WUINNNITAUETUNNT
HRAY)ITUULUNHATNT IUBLNDYINITE
RNTATNNT INeTNUTUTYeyinemg
ANARTNINTUTIR. NuNTnenauglesiy
599NNTINE, WWNLJT. 383 W

F1UNIUNITAIEUAT NINLATANNITATENINN
Uszine. 2565 AuAYTEULATNAA DT
(szuueaulat). unasioya: www https:/
api.dtn.go.th/files/v3/606ffb08ef4140
a89b03bf59/download (20 ‘Wqﬂaﬂﬁﬂu
2565).

ANNUNIRTFIURUANEATUATRIMNTUINT A
(8na1.). 2565. n1sUURANI9INT
NHAITAAEIUTUR TN (NN,
9001-2564) (szuvaaulal). Lmdﬁfmq”@:
www. https://www.acfs.go.th/files/files/
commodity-standard/202111051159
22_732642.pdf (25 WAAN"EIW 2565).

ANINIULATHENANNIINLRAT. 2565 TayaAUAN
nEmInEe. (szuueeulad). iasdeya:
https:// /www.mis-app.oae.go.th/
product/ (20 WeAAN"eI 2565).

Yamane, T. 1973. Statistics: An Introductory
Analysis. 3rd Edition, Harper and Row,
New York. 1,130 p



42

miwam{l”mlm&lmmig’mm‘iﬂﬁimwmmimwmwﬁ‘nmmumin'ﬂu
Anaide AauInanTAng
Rice Production According to Good Agricultural Practices Standards of Farmers in
Phichai District, Uttaradit Province

anass nulee’ w1EsnY Aszans” uaziugAna asilseiasy'

Napatsanan Inkhong', Nareerut Seerasarn’ and Sineenuch Khrutmuang Sanserm’

Received: September 1, 2023
Revised: October 10, 2023
Accepted: October 11, 2023

Abstract: The purposes of this research were to study 1) the conditions of rice production, 2) Farmers'
compliance with the Good Agricultural Practices Standards and 3) problems and suggestions of rice
production accordance with Good Agricultural Practices. The population of this study was 155 rice
farmers, Ban Mo subdistrict, Phichai district, Uttaradit Province who registered with the Department
of Agricultural Extension in the production year of 2021/2022. The 112-sample size was based on
Taro Yamane formula with the error value of 0.05. Data collection was obtained by interview schedule,
analyzed the data by frequency, percentage, mean, minimum, maximum, standard deviation and
ranking. The results indicated the following: 1) Farmers grow rice variety Phitsanulok 80. The plant
disease found was acacia flower disease in rice. 2) Farmers' compliance with the Good Agricultural
Practices Standards, harvesting and post-harvest practices were at a high level X = 3.57). And 3)
Farmers' problems regarding compliance with good agricultural practice standards, the farmers lack
of knowledge about planting management and care. The suggestion was for officials to provide more
public relations and knowledge on rice production according to good agricultural practices standards

through printed media.

Keywords: Rice production, Good Agricultural Practices Standards, Uttaradit Province
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Table 1 The conditions of rice production.
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n=112
Rice Production Frequency Percentage Rank
Rice varieties
Phitsanulok 80 60 53.60 1
RD49 21 18.80 2
Pathum Thani 1 (Hom Pathum) 17 15.20 3
RD41 11 9.80 4
RD79 6 5.40 5
Phitsanulok 2 5 4.50 6
White jasmine 105 1 0.90 7
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Table 1 (continued).

n=112
Rice Production Frequency Percentage Rank
Use of water sources
Irrigation water utillization 71 63.40 1
Private pool/pond 37 33.00 2
Rain 30 26.80 3
Water outside the irrigation area 15 13.40 4
How to plant
Seeding 69 61.60 1
Parachute planting 56 50.00 2
Transplanting 33 29.40 3
Seeding dry rice 31 27.60 4
Common plant diseases
False smut disease 82 73.20 1
Blast disease 67 59.80 2
Sheath blight disease 57 50. 80 3
Bacterial leaf blight disease 55 49.10 4
Brown spot disease 30 26.70 5
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Table 2 Practices on rice production according to standards of good agricultural practices of farmers.

n=112
GAP Standard X S.D. Interpret Rank
Water source 2.74 1.247 Moderate 7
Planting area 3.07 1.271 Moderate 6
Use of pesticides in agriculture 3.34 1.073 Moderate 4
Quality management in the pre-harvest production process 3.37 0.966 Moderate 3
Harvest and post-harvest practices 3.57 0.837 High 1
Transport, storage and collection of produce 3.39 1.006 Moderate 2
Data recording and traceability 3.29 0.963 Moderate 5
Average 3.25 1.052 Moderate
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AumsaaRtImMNNIAsgIuNsU iR
\nEASTA
4.1 ywiasneasnsiisaiunis
HARTIMENIATFIUMTUURMISINERAS
R

=).

Toyunaeainsmsnsiinuuanfigalunis
mam"ﬁ’nWmmmﬁmmiﬂﬁiﬁmqmimwmﬁﬁ
leiun feynsunisdanisanininlunszuauns
mmnaum@mumm (Ania@e 3.26) Lilasann
nEAsnsIIAAINEasnIsdanimnslgn uaz
nsqualignds gu nismdalsanennsziu
wmmﬂmmwwummmmumLmvmmqmﬂ Y

nsaaniuileulasaunnnifulugainlilsanen
nazBufaunsnszansquuse Auiapanudewe
Wurendnedanalduanananasuaziinaqna
Fevaiuatiaunn feuansnafuesaiu (2561)
Wudn IneAsNIiNIUURAUNIIANIIAININ
TunszuaunsHAReuN A LAL luduNs
dansfeeiundnisad1afaedsuannani Ine
ldwugauniulsa warldarsiaifasiunidn
Tspdnaifiansaanunisszunnvieainisaesisa
unfiga anniafinld Tdud angslaunlos
mezlmania AnFludaunu wazlndinsdu
ANAALLAZHTy M A1AEN TdaLE T (Fiad
3.08) U UALIRIAINN (Table 3)

Table 3 Summary of farmers’ needs in support for the extension of rice production according to Good agriculture practice

standards.
n=112
Farmers’ problems X SD Interpret Rank
Rice production according to good agricultural practice 3.21 0.856 Moderate 1
standards
Public relations Communication 3.08 0.868 Moderate 2
Individual extension 2.88 0.869 Moderate 3
Group extension 3.15 0.820 Moderate 2
Mass extension 3.20 0.916 Moderate 1
Average 3.02 0.908 Moderate
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Table 4 Summary of an overview on extension of rice production according to Good agricultural practice standards.

n=112
Recommendations X S.D. Interpret Rank
Rice production according to good agricultural practice 2.95 0.985 Moderate 2
standards
Public relations communication 3.01 0.877 Moderate 1
Individual extension 2.85 0.965 Moderate 3
Group extension 3.07 0.868 Moderate 2
Mass extension 3.1 0.798 Moderate 1
Average 2.98 0.931 Moderate
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Na"ll'ammﬂﬂLﬂum'am'im‘immuimm'mnmm (Cannabis sativa L.)
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Effects of Chemical Fertilizer Formulas on Growth of Outdoor Grown Cannabis
(Cannabis sativa L.)
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Abstract: Plant nutrition management is a major factor affecting plant growth and yield. In Thailand, the
research lacks information on the nutrient of cannabis. This experiment aimed to observe the effect of
chemical fertilizer formulas and rates on growth of outdoor grown cannabis. The experimental design
was a Completely Randomized Design with 5 replications, the 4 treatments consist of 1) chemical
fertilizer formula 15.8-11.8-19.0 2) chemical fertilizer formula 2-1-4 during the vegetative stage and
2-4-4 during the flowering stage, 3) chemical fertilizer formula 15-15-15 during the vegetative stage
and 8-24-24 during the flowering stage and 4) chemical fertilizer formula 30-10-10 during the vegetative
and 10-20-30 during the flowering. The fertilizer solution was applied with irrigation every 3 days and
the fertilizer formula was changed after 6 weeks of transplanting. The results showed that at 8 weeks
after transplanting, treatment 1, application of chemical fertilizer formula 15.8-11.8-19.0 and treatment
4, application of chemical fertilizer formula 30-10-10 during the vegetative and 10-20-30 during the
flowering significantly increased plant height, number of leaves per plant and leaf greenness
compared to other treatments. For biomass yield including fresh and dry weight of root, stem and
branch, and leaves at harvesting, we found that application of chemical fertilizer formula 30-10-10
during the vegetative stage and 10-20-30 during the flowering stage showed the highest total fresh and
dry weight of 1.65 and 0.46 kg/plant, respectively. We concluded that the chemical fertilizer formula
of 30-10-10 during the vegetative stage and 10-20-30 during the flowering stage was the optimum

formula of outdoor grown cannabis.

Keywords: cannabis, nutrient management, chemical fertilizer
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Table 1 Some properties of substrate before and after transplanting depend on different chemical fertilizer.

Treatment pH ECW Total Total Total Total Total
(dS/m) Nitrogen Phosphorus Potassium Calcium Magnesium
(%) (%) (%) (%) (%)
Substrate before transplanting
6.24 0.22 0.23 0.004 0.28 0.096 0.018
Substrate after transplanting
1 5.043° 1.262° 0.541% 0.049° 0.110% 0.724 0.177
2 5.330° 0.477° 0.429° 0.019° 0.054° 0.662 0.173
3 5.160° 0.668° 0.501% 0.061%° 0.075™ 0.626 0.175
4 5,103 0.960" 0.638° 0.089° 0.138° 0.722 0.198
F-test ok . X ok ok ns ns
CV (%) 1.038 14.161 15.237 28.521 21.436 17.748 7.411

Means within each column having different letters, are significantly different according to Duncan's Multiple Range
test (DMRT) at P = 0.05, ns = not significant difference, * = significantly different according to DMRT at P<0.05,
** = significantly different according to DMRT at P<0.01
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Table 2 Effects of the chemical fertilizer treatments on plant height (cm) at 0-8 weeks after transplanting.

Weeks after transplanting

Treatment

1 2 3 4 5 6 7 8

1 8.8 12.9 20.7%° 33.4° 61.4° 94.0° 134.8° 174.6° 188.0°

2 7.8 12.2 17.7° 23.7° 35.9° 55.1° 90.6° 122.8° 142.4°

3 8.6 14.3 23.8° 36.9° 64.4° 103.1° 145.8° 172.6° 185.0"

4 8.0 15.0 25.4° 39.0° 71.0° 110.9° 149.0° 169.6 175.6%
F-test ns ns - - - e - e «

CV (%) 10.2 11.9 12.8 7.9 10.6 10.9 10.0 11.9 13.2

Means within each column having different letters, are significantly different according to Duncan's Multiple Range
test (DMRT) at P = 0.05, ns = not significant difference, * = significantly different according to DMRT at P<0.05,

** = significantly different according to DMRT at P<0.01
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Table 3 Effects of the chemical fertilizer treatments on number of leaves per plant (leaves) at 0-8 weeks after transplanting.

Weeks after transplanting

Treatment
0 1 2 3 4 5 6 7 8
1 5 10° 23 51% 134° 248° 605" 674° 756
2 5 14% 25 34° 45° 103° 234¢ 255¢ 335°
3 6 14% 24 30° 62° 197° 387° 440° 530
4 6 15° 29 71° 170° 468° 1,052° 1,022° 1,056°
Fotest ns « ns o o o o o o
CV (%) 20.17 16.11 23.31 30.28 26.52 15.09 13.65 10.30 19.31

Means within each column having different letters, are significantly different according to Duncan's Multiple Range
test (DMRT) at P = 0.05, ns = not significant difference, * = significantly different according to DMRT at P<0.05,

** = significantly different according to DMRT at P<0.01
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Table 4 Effects of the chemical fertilizer treatments on leaf greenness (SPAD unit) at 0-8 weeks after transplanting.

Weeks after transplanting

Treatment
1 2 3 4 5 6 7 8
1 24.8 36.6 37.6® 39.9° 41.5° 46.9° 44.2° 43.4° 756
2 26.5 35.2 33.1% 40.6° 35.7° 43.9° 39.1° 39.1° 335°
3 25.4 34.0 34.7° 41.1° 41.8° 47.8° 41.8° 36.9° 530"
4 23.7 36.3 40.2° 46.8° 51.7° 57.8° 54.7° 51.3° 1,056°
Fotest ns ns « o o o o o o
CV (%) 7.1 5.3 8.6 6.8 6.9 8.8 8.8 8.9 19.31

Means within each column having different letters, are significantly different according to Duncan's Multiple Range
test (DMRT) at P = 0.05, ns = not significant difference, * = significantly different according to DMRT at P<0.05,

** = significantly different according to DMRT at P<0.01
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Table 5 Yield components of Cannabis after harvested at 8 weeks after transplanting.

Treatment Fresh weight (kg/plant) Dry weight (kg/plant)
Root Stalk and Leaf Total Root Stalk and Leaf Total
branch branch

1 0.25° 0.51° 0.67° 1.43° 0.07° 0.18° 0.14° 0.39°
2 0.05° 0.07° 0.15° 0.27° 0.02° 0.04° 0.04° 0.10°
3 0.23° 0.25" 0.32° 0.79° 0.07° 0.10° 0.08" 0.25"
4 0.20° 0.45° 1.00° 1.65° 0.06%° 0.18° 0.21° 0.46°

F-test * . ok ok * . . .
CV (%) 39.67 22.63 15.11 13.45 4177 20.11 27.67 17.07

Means within each column having different letters, are significantly different according to Duncan's Multiple Range
test (DMRT) at P = 0.05, ns = not significant difference, * = significantly different according to DMRT at P<0.05,

** = significantly different according to DMRT at P<0.01
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Abstract: The aim of this study was to investigate the utilization of by-product from tanning industry
(BPTI) on growth and yield of sugarcane (var. Kamphaeng Saen 01-4-29) planted in Kamphaeng
Saen soil series. The experimental design was arranged in Randomized Complete Block (RCB) with 3
replications and consisted of 8 treatments. The results of this study revealed that the application of
chemical fertilizers (CF) based on soil chemical analysis and spray with BPTI (NZ) of 3.2 I/rai (CFDOA+
BPTI (N2)3_2 it Tg) resulted in the highest of plant height and sugar yield which were not significantly
different from the application of CF based on soil chemical analysis and spray with BPTI (N1) of 3.2 I/rai
(CFDOA+BPT| (N) TG), the application of CF based on soil chemical analysis and spray with BPTI

173.2 lrai

(N2) of 1.6 I/rai (CFDOA+BPT| (N) , T7) and the application of CF based on soil chemical analysis

and spray with BPTI (NW) of 1.6 2|/;;13ivr(alcFDOA+BPTI (N1)1‘6 et T5). While, all treatments that applied of CF
based on soil chemical analysis or the application of CF based on soil chemical analysis and spray with
BPTI provided the highest leaf greenness (SPAD unit), yield, weight/stalk, stalk height, stalk diameter,
CCS and concentrations of total N, P and K in stalk,they were significantly different from the control
treatment (control, T1) that resulted in the lowest leaf greenness (SPAD unit), yield, weight/stalk, stalk

height, stalk diameter, CCS and concentrations of total N, P and K in stalk.

Keywords: by-product from tanning industry (BPTI), sugar yield, sugarcane
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Table 1 Chemical and physical properties of soil (0-30 cm) before the experiment.

Properties Results Rating
pH (1:1) 7.19 neutral
ECe (dS/m) 1.47 non-saline
Organic matter (%) 1.21 moderately low
Available P (mg/kg) 51.24 very high
Exchangeable K (mg/kg) 118.41 high
Exchangeable Ca (mg/kg) 1,156 high
Exchangeable Mg (mg/kg) 94.51 moderate
Exchangeable Na (mg/kg) 33.89 -
Extractable Fe (mg/kg) 7.18 low
Extractable Zn (mg/kg) 0.67 low
Extractable B (mg/kg) 0.52 low
Soil texture sandy loam -

Table 2 Detail of treatments.

Quantity of major elements
Treatments Descriptions Symbols From chemical From by-product of
fertilizer tanning industry (BPTI)
(ng-PZOS—KZO per rai) (gN—PZO5—KZO per rai)

T1 no fertilizer and spray with by-product from  control 0-0-0 0-0-0
tanning industry (BPTI) treatment

T2 the application of chemical fertilizers (CF) based CFDOA 12-3-6 0-0-0
on soil chemical analysis

T3 the application of CF based on soil chemical CFDOA+BPTI (O)”ma‘ 12-3-6 86.72-0-0
analysis and spray with BPTI (O) of 1.6 I/rai

T4 the application of CF based on soil chemical CFDOA+BPTI (O)wm 12-3-6 173.44-0-0
analysis and spray with BPTI (O) of 3.2 I/rai

T5 the application of CF based on soil chemical CFDOA+BPTI (Nj)w/m‘ 12-3-6 107.68-0-0
analysis and spray with BPTI (N1) of 1.6 I/rai

T6 the application of CF based on soil chemical CFDOA+BPTI (Nw)w/m 12-3-6 215.36-0-0
analysis and spray with BPTI (N1) of 3.2 I/rai

T7 the application of CF based on soil chemical CFDOA+BPTI (Nz)m/m 12-3-6 114.24-0-0

analysis and spray with BPTI (N2) of 1.6 I/rai
T8 the application of CF based on soil chemical CFDOA+BPTI (Nz)wm‘ 12-3-6 228.48-0-0

analysis and spray with BPTI (N2) of 3.2 I/rai

Note - BPTI (O) of 1.6 I/rai = 18.32, 6.14 and 1.60 mgFe, Zn and B per rai, respectively.
- BPTI (O) of 3.2 I/rai = 36.64, 12.28 and 3.20 mgFe, Zn and B per rai, respectively.
- BPTI (N1) of 1.6 I/rai = 423.12, 1,721.6 and 442.75 mgFe, Zn and B per rai, respectively.
- BPTI (N1) of 3.2 I/rai = 846.24, 3,443.2 and 885.5 mgFe, Zn and B per rai, respectively.
- BPTI (N2) of 1.6 I/rai = 617.68, 2,489.6 and 778.96 mgFe, Zn and B per rai, respectively.
- BPTI (N2) of 3.2 I/rai = 1,235.36, 4,979.2 and 1,557.92 mgFe, Zn and B per rai, respectively.
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Table 3 Properties of by-product from tanning industry (BPTI) before the experiment.

Results
Properties BPTI (O) BPTI(N) BPTI(N))

pH 8.96 8.76 8.61
EC (dS/m) 10.02 9.92 9.98
Organic matter (%) 27.28 27.46 27.60
Total N (%) 5.42 6.73 7.14
Total P (%) n.d. n.d. n.d.
Total K (%) 0.01 n.d. 0.01
Total Ca (%) 1.76 1.79 117
Total Mg (%) 0.01 n.d. n.d.
Total S (%) 0.12 0.10 0.09
Total Na (%) 1.27 0.34 0.34
Total Cl (%) 0.76 0.78 0.75
Total Mn (mg/l) 0.61 1.08 3.63
Total Cu (mg/l) 4.05 n.d. n.d.
Total Fe (mg/l) 11.45 264.45 386.05
Total Zn (mg/l) 3.84 1,076 1,556
Total B (mg/l) 1.00 276.72 486.85
Note - n.d. = not detected

- BPTI (O) = by-product from tanning industry (original)
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wien nsladlaaianuendinsgiausaununig
anvintleatinmasainuanaetlignaiinssunen
NIIGRIFg] mm%\w‘fﬁumuau (control : T) q
ualirnauidntedludesiiony 3, 6, 8 uaz 9
WwaunasLlgn uansneiuatinalddnAtyniats
(Table 5) NA9AD nﬂﬁﬁummﬂﬁﬁmislziﬂﬁmﬁ
ANANIlATIzRuatinaRnY n1sldilaadiang

Table 4 Plant height of sugarcane at different ages.

ANBATIERUIINALN1IRA LT e HAma0a1N
nanage lAgnanssunNenuiiagnesings sl
AnAHsqraslusas InALAeNY LATLANFANY
AunneatifdenFaumeauiusfuaauaw (control,
AﬁJ = Yo = v v dl
T) gailna liAAduaenaesludesdasngnly
ynszeznisasyiiule Tneddedaunadnanaaiy
= v dl A o a dl
Aenredludasnent 6 inaunaslgniAngangn
WATH LU N AR AIAINITE IR YBINITAN TN
AAAARBNNLEARINT LAZATLE (2565) LA
LAZANE (2566) wmm@mﬂumwﬂ@ﬂlmmmu
AN smm_l?mr:u@ummmm At
memiﬂ@mﬂ@@mh‘ﬂmmumnﬁml@qmmmmu
s281219AN AIRNNA W ANAMNdNTe lUFRs AR A
Y ¥ . do o
watlilasanlulnsauiuasAilssnaundnAnyans
ﬂ@@‘llﬁ\l@@’(ﬂmﬂmm’mmﬁmﬂgﬁ%wm, 2541)

Plant height (cm)

Treatments

3 MAP" 6 MAP 8 MAP 9 MAP
T, = control 65.78°7 111.45°% 149.55°% 180.57%%
T,=CF . 112.92° 158.67° 250.61¢ 283.62°
T,=CF *BPTI(O) 114.69° 162.84° 253.53% 285.49°
T,=CF *BPTI(O) , - 118.56" 164.47° 256.78° 290.60°
T =CF__+BPTI(N) 122.49> 173.64° 273.66° 305.75°
T =CF_+BPTI(N) 128.58% 180.38% 278.60% 312.56%
T =CF__+BPTI(N) 125.59%° 175.49%° 275.78% 308.46%
T =CF _+BPTI(N), 130.58° 182.57° 280.32° 315.42°

Ftost . - - -
C.V. (%) 14.31 12.68 12.09 13.54

Months after planting

“ means within the same column followed by the same letters indicate no statistical difference by using DMRT

** indicated significant difference at P< 0.01.

Table 5 Leaf greenness (SPAD unit) of sugarcane at different ages.

Plant height (cm)

Treatments
3 MAP" 6 MAP 8 MAP 9 MAP
T, = control 38.82°7 36.85°7 34.66°% 32.62°7
T,=CF ., 43.22° 48.50° 45.33° 42.47°
T,=CF_,+BPTI(0) 43.31° 48.84° 45.45° 42.49°

1.6 lrai
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Table 5 (continued).

Plant height (cm)

Treatments ;
3 MAP” 6 MAP 8 MAP 9 MAP
T =CF__+BPTI(O) 43.37° 49.51° 45.49° 42.62°
4 DOA 3.2 I/rai
T =CF_+4BPTI(N) 43.57° 49.69° 45.63° 42.68°
5 DOA 171.6 rai
T =CF__+BPTI (N ) 44.73° 50.57° 46.51° 43.54°
6 DOA 3.2 lfrai
T =CF_+4BPTI(N) 44.59° 50.56° 46.41° 43.47°
7 DOA 2716 lfrai
T =CF__+BPTI(N) 44.74° 50.65° 46.75° 43.61°
8 DOA 2732 \frai
F_test * Kk *k *k
V. (%) 12.27 11.89 13.34 11.36

" Months after planting

? means within the same column followed by the same letters indicate no statistical difference by using DMRT.

* indicated significant difference at P< 0.05. ** indicated significant difference at P< 0.01.

2. HARARAKAZRIALTZNALNANARTIDIRAE

2.1 uaNARSeEAAUAZIINRATFRA

mislatlepdiauAitimaziiuatnunen
nsldilaninnAidnssihusoniunisanny
flerfnmasanuanaes ldgpaivnssunanmiy
ARTF] muﬁ"@ﬁﬁu?ququ (control : T ) A
Iuanandesanuazininaasessesdasd
818 12 RaUNAILgN wAnsiuetna g ARy
Senneada (Table 6) NAN9AD nﬂﬁﬁ’ummm‘ﬁ
fnsladlealanuAdipazifuatiaban nng
ldflaainuAdiassiRudaniun1sannuily
rHnmatanHanaatligaaunssunaniiagas
11T fualinanAndesgnuazinminaaases
we3den lnaiAneiulugog 21.73-23.86 6/ls was
2.13-2.26 NIANTN/AT ANNAIAL WATULANGNNTY
mmmmLumﬂ?‘ﬂumﬂmumwmmu (control,
T) sn\mma’mm@m@m@mmmmuummw@m
sasdaenianiign (13.56 My/ls uaz 1.31 Alansu
a1 FNAAL)

2.2 ARNENIAATIAUENUAWENA1IAN

mislatlepdiauAtiaaziiuatnunen
nsldilaninuAidnszihusoniunisanny
flerfnmasanuanaes ldgpaivnssunanmiy
ARTF] muﬁ"@ﬁﬁumuqu (control : T ) flua
Iﬁ’mmquﬁLL@uﬁuﬂhu@mﬂrﬂquﬁwmﬁ”ﬂﬂﬁ
818 12 RaUNAILgN wAnsiuetNa g ARy

fann9a8A (Table 6) nanaAe nﬂﬁ?ﬁuwmmﬁﬁ
nsldijanininAidinazinueenaumes ngla
{lenpfnuAdinsziausaniunisaanuilamdin
waanHanaes lignanssinanmiiigmnasne
fnaliiaausioauasdunnugueEnanIanaas
daelndiAeaiulugog 268.57-285.58 uaz 3.42-
3.59 FIUFLNAT AMNAIAL WATLANANAUNINATA
LﬁfﬂLﬂ?ﬂULﬁﬂuﬁuﬁﬁumuQu (control, T ) fafl
KA WAINEauATd U WAuENANA TRE e
ﬁfﬂﬂ‘ﬁa;m (143.61 WAY 2.31 FIUFANAT ANNAIAL)

2.3 AN CCS UAZHARARIAA

nsldileadianuAiianziuatinanen
nsldilaeimuandnsziBusoniunisaanule
fHnmatanHanaatligaanssunaniiigns
FIN9°] muﬁ"@ﬁﬁumﬂuqu (control = T ) Hualyf
A1 CCS memﬁmﬁwmmmﬁﬂﬂﬁmq 12 1hau
naalgn wAnAnefuat Tt Ay Banneada
(Table 6) nanaRe MnsFunaAaesfifinsldils
wRaNAIIATzTRBetAE n9ldi]eAd
ANNAIILATIETRUTINALNN IR AN LT B tia LAY
anuanaas lagnainnssunanuiagnssiie) o
ualiiAn CCS anvdatlndiAneiulugag 12.65-
13.33 wefidus dounnsldijaialanuadimeef
Auganiunsannuilaaiiamansainuanaas s
aaamnssunanutiagasiud (2) dma 3.2 ang/ls
(CF__+BPTI(N) . T) fualduanantinna

3.2 l/ra
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N o o o u L.
wesdeenInngn (3.18 Aw/ls) laduwansineiunig
ananunslailandnuAdassiRusaniunig
anuilartiamasantanastlagaaunssunan
wilagmslud (1) gm0 3.2 ang/ls (CF_,+BPTI
N)_ . T) nslailaiaimuABmIziRusINiL
nsdanuilaatiamananuanaatligaainssy
Wanuilsgrsluad (2) 8m91 1.6 ams/ls (CF_..*
BPTI(N), ., T) uaznglaileaianuA Azt
Ausaniunisaanuilagtiamaiainuanaale
gRaunIsunanuiiagnslud (1) 8mn 1.6 ane/
1§ (CF_+BPTI(N) , T) aausimsumiuau
DOA - 1”1? |/rai 5 - y a
(control, T) AnaldAn CCS wazuananinnng
we3deationngn (8.73 wesidus uay 1.18 Fy
1§ muansy)
v v dl

2.4 pudinduressseINazanly

7AUANURIB R

nslailaiainuAaimanzihuetngaen

nsldilaiafinuAndiassihusaniun1saany
{letinmaranuanaas ldgnaivnssunaniy
AlZEIZaNY FANFNFUAYLAN (control T) ua
Tianududusessnensnazanuvieuazes
fafeng 12 neunaslgn uansinaiieengilil
AnAtyEannealia (Table 7) nanafa NFNFLINAaes
dld )+ = I a = ] = ]
nianslaileininupiinanzinued1ame neld
{lenaianAIrIziBusNiuNsRanLuTiin
wmaanHanas lignanssinaniisgmnasne
fnaliponududuressinlulngan neanessa

= -ﬂl 1 ° v v a o
wartnunamdaunazanluieuadeslndineeiu
111949 0.264-0.283, 0.051-0.063 WAL 0.633-0.654
wafidus puaay uazwanseiunieatzie

= o o o d! =

ulFeuiieniusniuALAN (control, T,) TeilHa
Timududusessinlulnsau Waanasa uas
Tnunadasnazanluieuadeatoanan (0.118,

0.033 WA 0.289 LWaFEus MNAIAL)

Table 6 Yield, weight/stalk, stalk height, stalk diameter, CCS and sugar yield of sugarcane at 12 MAP".

Treatments Yield Weight/stalk  Stalk height  Stalk diameter CCS Sugar yield

(ton/rai) (k) (cm) (cm) (%) (ton/rai)

T, = control 13.56°% 1.31°7 143.61°% 2.31°% 8.73%% 1.18°%
T,=CF_, 21.73° 2.13° 268.57¢ 3.42° 12.65% 2.75°
T,=CF_ +BPTI(O) 22.42% 2.15° 270.63% 3.44° 12.73° 2.85%
T,=CF_+BPTI(O) 22.68% 217° 27457 3.48° 12.86 2.92°
T.=CF_+BPTI(N) 23.42% 2.19° 276.51% 3.51° 13.13° 3.08°
T, =CF_+BPTI(N), 23.73% 2.24° 283.56° 3.56° 13.27° 3.15°
T =CF +BPTI(N) 23.65% 2.22° 280.49%° 3.53° 13.25°% 3.13°
T,=CF_+BPTI(N) 23.86° 2.26° 285.58° 3.58° 13.33° 3.18°

Fotost - . - - - -

C.V. (%) 13.84 10.16 11.39 9.26 11.43 8.95

Months after planting

?means within the same column followed by the same letters indicate no statistical difference by using DMRT.

** indicated significant difference at P< 0.01.
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Table 7 Concentrations of total N, P and K in stalk of sugarcane at 12 MAP".

Treatments Total N (%) Total P (%) Total K (%)

T, = control 0.118°% 0.033°% 0.289"%

T =CF 0.264° 0.051° 0.633°
2 DOA

T =CF__ +BPTI(O) 0.268% 0.053% 0.637°
3 DOA 1.6 l/rai

T =CF__+BPTI(O) 0.272"¢ 0.055"¢ 0.640°
4 DOA 3.2 l/rai

T =CF_ +BPTI(N) 0.276™° 0.057% 0.643°
5 DOA 171.6 l/rai

T =CF_ +BPTI(N) 0.281%° 0.062%° 0.651°
6 DOA 173.2 V/rai

T =CF_ +BPTI(N) 0.279% 0.060° 0.648°
7 DOA 2°1.6 l/rai

T =CF_ +BPTI(N) 0.063° 0.654°
8 DOA 2°3.2 l/rai

F-test > >
C.V. (%) 10.73 11.19

" Months after planting

“means within the same column followed by the same letters indicate no statistical difference by using DMRT.

** indicated significant difference at P< 0.01.
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Abstract: The objectives of this research were to study (1) the conditions of lychee production,
(2) lychee production according to good agriculture practices and (3) problems and suggestions of
lychee production according to good agriculture practices. The population consisted of 198 lychee
farmers in Mae Chai district, Phayao province who registered with the Department of Agricultural
Extension in the production year of 2021/2022. The 133-sample size was based on Taro Yamane
formula with the error value of 0.05. Structured interviews were used for data collection. Statistics used
were frequency, percentage, minimum, maximum, mean, standard deviation and ranking. The results
indicated the following: 1) 90.20 percent of farmers used their own land for lychee cultivation, 54.90
percent grew lychees in lowland areas, 91.00 percent found fruit borers, 66.20 percent wrapped some
bunches, 57.10 percent sold their own lychee products. 2) Lychee production of accordance to good
agricultural practices of farmers at a high level on issue preparation of production for distribution and
transportation to consumers. And 3) problems of lychee production according to good agricultural
practices for farmers is primarily a lack of knowledge about water quality and quality control of water.
A suggestion is made for officials to conduct on-site studies and provide guidance on lychee

production techniques.

Keywords: Lychee production, Good Agricultural Practice Standards, Phayao province

v v
o

unAnea: mﬁﬁﬂmqﬁﬁﬁmaﬂiwmﬂ’Lﬁ@ﬁnm 1) @mwmimmuwmmwmm 2) mmﬁmﬁyﬁm’m
mmﬁmmiﬂgummqmimwmmmmwmﬂa 3)ﬂmmummmu@LLuummnumm@mmmummﬁm
miﬂg‘ummqmamwmmmmmwmm‘ 1lszagnns Ae Lm:rmm*@ﬂzgﬂ@miuml,mLLM’l@ AINTANELEN
S91 198 118 TaunsTenliTunsnduaTun1nnERT TNIHAR 2564/2565 TNNIFMUATLIATE
ngusineting TneAnA1uaaIngms nils eanw fisxfuANNAAIALARELTITZA 0.05 Vlﬁﬂﬂlllﬁ’lfaihd
133 918l a‘qmam@mimﬂfmammmm mem‘w‘lfn A wuudunenliaziinndnsideyanianig
LANUAIARNAT Andaeins mmmm ANGIG A Alaae mummmummﬁmm”mi@m@wm‘u NANIFIAE WLIN

AN AUATHULATRRILINITNGEAT AT N EAIAARTUAZAUNIO] NaNe At la9itsI9NNB91T 2. WUNL3

" Agricultural Extension School of Agriculture and Cooperatives, Sukhothai Thammathirat Open University, Nonthaburi,
11120.

*Corresponding author: Nareerut.see@stou.ac.th



73
Agricultural Science and Management J. 7 (3) : 72-80 (2024)

1) INWAINITREAY 90.201%17%514%@\1mumﬂumaﬂqﬂﬁ”uﬁl Fatiaz 54.90 ﬂ@‘ﬂa”u%ﬁuﬁim@u faeaz 38.30
drihannaaasansnsuy feas 96.20 ﬂgﬂgﬁﬁuq’mmﬂ faeay 56.40 wulsAnanin faaaz 91.00
wuneMANzdaNa fataz 66.20 HedenauAaY Jeuaz 57.10 AENALBRAVARAEALES 2) AN
m‘mamﬁwiﬁlfﬂ’mmmgwumaﬂﬁu“ﬁmqmimwmiﬁ?ﬁjmLﬂwwﬂifaﬂ”luiuﬁumn%m AIUNNTLETLNNANAS
Lﬁ@@'ﬁmmml,mmﬂuﬁwzﬁﬁ‘iﬁ‘iﬂﬂ uaz 3) ﬂmmmmn‘um&m@m@mmummﬁmm?ﬂgummqm@
mwmmmmm‘j:rmml,ﬂumumimmmmiLﬁ?waﬁmiLﬂum'amqmLW@mmfmmmmmwm Tnaiide

LAUBLULFARINT LA L@’TVI‘H’]‘VI@ A ﬂﬂ‘]:f’] AITIULA 52\]\'1W“L$‘Vlllﬂ LLuzuﬂum’mgwmmimmu@

ar

o

AATY: NINARAUA, NMsgIunst RN NsnERsia, Aamdnngien

AN

= = ala
Wumﬂ@uﬂﬂuwmmmmmﬂixmﬂim
agNdandnlunimuienauuu 4 sandn Tawn

U
|

= Vo = o cala
Vi N 1N T8N WA WELEN RUENNY N

]
=

gnAe sWugasans wazansnesh 4 miutl 2564
WSINER 4 Sendantawmtleneuny tiied
Wina 84,931 15 (Aallusesas 8o aniie T e
atlszing 08 423 19) Anac@n 30,716 i (AnLy
FR8aY 83 UDINANAR ‘ﬁ"aﬂi“mﬂ 37,113 )

a

@@ﬂmmmmmniw.mquwmﬂmumuqmau
1A 04 Lm@quwmmu 2564 19AuaEN 30.67
wwATansu el auankasludssmalnegonlgy

Faeaz 70 Ualnanaluilssina Naniasas 30

deeanlUflssmAReAUNN 9RRWMILAY TTLaLs

U1LU NS wazelFuAd TasnemINILaY
vo & Ly A o a , ° |
A5UTe (A9) Innsdfulasudesmnialunisaineg
natan Ingvengmnas llsalumfiunsa 819 g9
PIIRTINAUAT (LADTHBAR) FIUANDUNIFN
AANAGABIANITAAALNDLINHATNT AAIA M LAY
AANA IUABIDU LTU WRA/LNAN MR8 UITNNT
Jwdiu (d1ineuAsegianisinems, 2564)
"auR” u s giadAnyresdandn
WL A58 LA AR ULNRMINTIINTANLLEN
Wuumaauanauannfiga 1 lu 5 suduusnaas
Uszma lutl 2565 ANaNAR 4,400 A Ugnuan
4 . DA e LA e
gty a.usila (12,000 19) Faduauanugasans
aa \ g & v
AANNeNeTeY UIUeNLLTEEaNA A0t

v
a

P Yo £ A A &
auaudlanzien VL@?‘]Jﬂ’]?‘U‘HVIxLUEIu@QUQ’HVﬂQ

a

niaans (Gl) Inuspanizlgnlununanausla

]

o

. 4w X de oA ¥
Fandanzien daduiuRsuninudldinatedns
Tuasaniuasgnitunzian anwaullnuna g
AIDANAIYUTENAAINDITNTNR TIANAUNININGA

a A e o A
WILHEN (GI) agnianiuaz 100-150 LW IR
auavinlu Alansuay 35-40 U (dinenuulavneg
WAZYNEANARTNIAN, 2565)

o g A 2 A v o
annaudladivunilgnauaiiudusuy
1 YR9RINTANELEN | 6 ANUA A1UIUASIITAL
NERINTVIUNAUTZN 1,579 AFITOU NUNgn

o 2 4 o
AemAaTIMNALszaIng 9,631 13 Gafludagaann

o X ddo, & 24w o -
nzdsaiunnlauie InsdauauioiAsegna
NANTRIAINIANNTN  wat lstaaunana TA[Iuun

° ' a v 22 A A
wnemensluenandla e linlAuneauais
NINTY LHasannRInIgilgnauadaulnndl
TinsUfuAnensinemsna (GAP) (£11neu
InemIaNaLNla, 2565) danalFinensnslszau
Toymsnunanani i laanininnsssnusanig
1IRAA NAA1AKNANIUTaLENTU LGN
gdanananllanmiraginainsnalssinalauay
At nananne lulssimaflasnannly
A9N1NUN ANYINHANIENUAINNIITEUIATB
1A%A-19 LINEATNIUINEIUazUSUAY Wl
msananiudedIanaanlal1ia Facebook
waz Line Wsidn delasunisaeuiuaingusineg
. v A o P
AaLdneR usinemsnadamslszautTymn luGesuas
U999 09U EN195 NI AN AN LRINARUA T It
Wi 3 Ju anvstTymnisanauaauusaanuly



74

ANANAASNHATUASNITAANIS 7 (3) : 72-80 (2567)

draggmaiiuifienanan naenauatasiienny
'qﬂmm”lumﬂﬁmﬁm NNTUANANAR (4119N911
sk gAanIsineRAg, 2564) Anaslddunuly
NNTNARGY PIAVNHELTINANITINIT U1ANTT
LLzmLﬂ?ﬂlﬂuﬁﬁuiﬂimumim‘iuﬂﬂiv‘hmu%%uﬁl
wazanABIUIAsesesiuNaAIAUNATY Inedian e
snanduneunalfIRT A megrumsman
neUlfinisnanumsfia manshmatulad
nsudmn M lunszuaunInaRaUA dunuaang
mmamgﬁimﬂLﬁuﬂmmwmmdﬁﬂ?mm i

b3 U v A o a Y ° b
u@mmimmnLuﬂﬂmmmummmmﬂmu N1

a a v Vo a $% d‘
HAKARNAUNNLAzAT NN F U ITTLRWAN e
dunisiuyarduAuazilunfenistesnain
(13491, 2566)

Favi AINAMFAINGT1 mqmmu’l&m
%ﬁﬂmmmmm@mmmumm‘gmmiﬂgum
NNNFNEATNALRLNEATNT IUENB LN 1e S9udR
Weien e linN13eNN TN ARALATAILN AN S
HAMUNINATIANNANFBINIIVBIAANA BINTD
ideyaldldlununliatnignaes angilassn

v o £ v
n19N19A0 AaanaudNtsnidayall 14y
wuamalunisndnaualildnuninuazainigiu
uasuUguAgadesdianisnindayalyl
TF 19U UN BN INAR A WAL Na gL N ARy

2 odve . .
nemIng i et egniasmnizansie

alnsaluagdginig

naiduakediunsidededina
(survey research) ﬂimﬁm‘ﬂmﬂﬂ‘]ﬂﬁ AB LNHFTNT
tiiﬂqn%?u%lluéﬂmmm% Famdanzizn Tunsdew
riunsudaaiunisinems Unsuan 2564/2565
U291N997U9U 198 918 HN1TNNUATUIATEN
nauEaeeine InaAnAUIAINgRImNle A
IZAUANNARAARBUTTZAL 0.05 Inqusnating
133 718 3ausIndeyalnedsquuundny uaz

< ¥ 9 [ dll A d‘ v
LﬂU%@H@I@ﬂﬂW?@Nﬂ’]HMT’mMﬂﬂ@ LATANNAN L

Tun199daasall Ae wuudunualuuuilansaaine
(structured interview) Niadansdauazdaneiils
utiih 4 meu Usznaudae (1) anIniugIumae

zﬁ“ﬂﬂmm meﬂwmmwmm( )amwmmam
AMATuNEAINg (3) mam@mmmumm&m
miﬂgummqmimwmmmmLm:rmm AIIAADL
Anelun133n (reliability) TasuLLdNN1ED]
TneldAndulszanasan (Alpha Coefficient
%38 Cronbach's alpha) flAnduilszansearin
WINAL 0.945 (4) ﬁmmm“ﬁm@umm”mm
mwmmﬁmmm@mammummmumiﬂgum
NNTINEAITR AdNssAnEsana windy
0.933 LAY 0.955 ANNANAL ‘Emmmﬁmmvm@m
N9AD mimﬂiﬁﬂmmumqumemmﬂj 0N
14 &uA AN Andesas Aede dowideaiy
mmﬁmu@wmmmmmu TnevinAy UL
mm@mm FauFUmAINEATIL TN
il 1.00 - 1.80 whﬁuufaﬂmm 1.81-2.60 WML
TR 2.61 - 3.40 WINALLIUNANN 3.41 - 4.20 WAL
N UAY 4.21 - 5.00 wiﬁumnﬁzgm

Nﬂﬂ']‘i‘i/lﬂ@’ﬂ\‘il,tﬂza@'l?{ﬁ
1. amw“ﬁugmmq@'muLLa:Lﬂsugﬁwm
WBATNS

1.1 ﬂmwﬁugqumaﬁ’aﬂu W4
inwasns feray 56.40 iumATe Liasann
ineasnsnagieiuiaudiasaTauuazaoe
AanssumeluguauAReendep LAz
pNARRI Gedenndediy uASeIeNa
(2566) TANHNFOINIIANHIULUININNIEGLEY
mmamauﬁﬁﬁmﬁmqqﬁmmi‘ “‘Auausila
W2LeN” WUGINEATNININNGD 3 Tu 4 uwe
18 fergede 61.02 I ilesanninemansdunen
m%wmamu??u?iﬁi@mmjuw'mm wazilszinalne
Liﬁ@jz‘ﬁ“\muﬁqq@mmﬁu IndLAeiueauddy
2BIATUA (2560) WL Lm:rmmg’ﬂzgﬂéu?ﬁu
Fmianzienflengain s55.17 1 szfunnsdnm
WU Lm:rmmr;g’ﬂqﬂéuéﬁﬂmﬂLufh WNTANLIEN
NEAINT FBEAY 63.90 AUNTANEIITAULTTON
Anwn Lummﬂiu@mmmamnmmmmﬂmm A
Tadudusn lusziududsyanfine aenndeeiy
IMUIFEIRIINTA (2560) WUIUNHATNIENAR



Agricultural Science and Management J. 7 (3) : 72-80 (2024)

75

auasalugnewsila Amdansien FHeu 3 lu 4
gfannsAneszAuLlsynuAnmn Jussunemg
Tupsadeuads 2.11 AL esandaulngjaziily
arilnssen douymsllvinauludniievsesing

o

Fawin Thlszaunsnflunisvinaouauaieas 23.48
1 fasarninemInsieninudnAaniviunuas
ﬁﬁmuéju?nlm%al,m@ﬂqumimmq LL@:ET\‘imﬁm
nsvinnIsNERsHIAunilaqii mmumwmm
N IHARALALRRE 4.69 AU LP4ANNITHAR
@mlmqmmwmuummumwmma@mmw
NSNS HARAIUN SR LA ELA L HAINNS
AuiRes fdeslfussauaulldaiunnldiaia
dnsnald 191 nssiedenaiietessulsauay
unaddmgNTaaanaulfulNAuasunInmg
INHATNISREAT 36.10 ”I,ﬁ’f‘i“”umi'ﬁﬂ@umﬁm
ﬂ‘ummﬁmmiﬂg‘umm\mmm:rmmmmam
(GAP) 2 A chmaninimﬂumimuma@mu
ANNINGUETUANTNERAT TTIANEITNNUN RS
Fandanzignuazdrinaruinensatinand’la
danalfnensnsilddnsuniseusufanann
anansovaragEiusne AT IR TR luulag
ﬂqnmmmmmir&’f@ﬂqqmfs»’fml,mxmmmu

1.2 ANWANUFIUNUATEFNA WU
mwmmummuwuﬂuﬂﬁmmu@u@m@ﬂ 6.29
15 8§ umunummammm@ﬂ 17,065.41 UmMsall
Lf‘immﬂﬁunummﬁmﬁzgﬁu%ﬂumwmﬂﬂ a3
asiunnanlsanazuuas JanraTana LazAI9
L399 lUN LU S ARTAN DAL MAIFLITEN
inmsnafiigldannnsenanasAna R ueas
34,731.58 U wsiell InalAeeAL $11Rdee09 1345
(2566) WU Q’ﬂ@p??uénzimt,ﬂmim&i aneula
fiseldannnnsnanauaLIeRe 32,683.87 U Ae
1 inwmsnsdonlnnfldRunuaasnuaslunisw@s
A LﬁmmmﬂwmmmﬂmﬁL‘Eunumuﬁﬂu
uASBaUANNAANIINNNSINHASAL L1 N9¥NWN
sy
2. AMWNITHANAUIUDINLATNS
NN T0ATETAL WY INHAINS

v 1
v a o

fignauasneudla Sawdangian faeaz 90.20

lﬁﬁ’ﬁﬁummmm@ﬂumiﬂ@ungﬁ esannniai
goumATINfuAaTaARuaFainlusray
nawanel Al il svnaaua o
ADAARDINLINUAREUBIINTA (2560) Aiwud
ma:rmmtimﬁméuﬁlamluﬁu‘ﬁﬁﬂmmuﬂ@ iR
Wz doulvnjdfnuidusesnuias Wugilgn
WU INHATNIREAT 96.20 ﬂqnéﬁﬁuq’mmﬂ
Fafipnunanasen nauenlien Weuk 7
ﬁﬂwm:qu:é’qm‘fﬂwm:mmﬁmmﬁi
s uEAaNT YN AILALATa N HAINT Tl
TaauAy Ha3a117 WavdanHILNNIENIN
LANFNANNUIAIHARAY NanAe lnaen anss
vunuva Autiy SsafTRiny wudn inensng
faaay 56.40 wulsanalun L'%famwyﬁmmn
lf%’a'a“’] Penicillium expansum Aspergillus niger
WAy Rhizopus nigricans safreaidanilan
quﬂm ‘Emmnwmwmmnm@LﬂuLmemm
mmamummnmmummm Sauns Lﬂmrm
Pa9uan laaansi Lumﬂ@ﬂmﬂummm Tl uay
e LLumﬁmﬁwu WULT INEATNITRLaY
91.00 WUMUEWANZdana Fadunueuiide
NANALIWIALGN Wuanazianuat lWNARNAIRA
HALAD 45-60 T3 M ldnusauuen u’?@%’/‘wu@u@gj
fdaua Mldnangasoe nanandasas uazi
Qmm‘wﬁl’ﬁ Austnalaition wazynIiidutlym
Tunnsdeaan nsviedena wuIn InHRINIFREAY
66.20 UBTANALNNAIY %Qﬂwsﬁ@m@nﬂﬂiiuﬁﬁ
mmwammﬁ”ﬂwmmmwmmgﬁ {petzaanig
ny@ﬁﬁwﬁﬂ MaARFLNAN LazAnsiRalaAsa
Tugnannsifuineniiguvgites daatlaciu
Tsauuauazdnddngiva annisldansaiinaunis
Fuien AaaAAuliUUNALATAIUNINLE LA
Lﬁmmﬂmm'mﬁ@N@ﬁ[ﬁ’f@ﬂ%ﬁﬁmQﬁmmummu
aulunsvie ¥ lsiunsii FUNUNTHAR Aailu
mLumlumwmmmuiwmumwm@mmmm\i
oy mammammuiﬂmmwmeﬂu
nstluandlilvie adlsldvietana Wasananauaay
UI9RIUNIIFURNUAZLNEAINTABIANL AR
LINRNTURN A8 WAL A ARALA



76

ANANAASNHATUASNITAANIS 7 (3) : 72-80 (2567)

WU INHAINIFRLAT 57.10 AMUNELHANARNALA
PR Ha9aNndn11n190d AR ATINNLNN 1718

NEATNINUNIRNNUNAUAN T BIN19aaulal]

cvi”fmmwmmn%ummmﬁmﬁiﬂﬁuqﬂﬁﬂé‘ﬂmmq
wazangldluspniidasnis
3. m’iwﬁmawuﬁlmummﬁmmsﬂﬁiﬁmami
\NEASTIRTRUNEATNS
ﬁmmmamayu%'mummqgmﬂﬁﬂﬁumﬁ
NINTINHATAATBUNEATAT AIANTTANEA
WUTT IneRnsiszAunsU iR InannsaNag)
1ui:ﬁumm7iqw’f\mm 7 Uz tneEean Ay

anunnldas Toun nsinu@ana nnsaugnely
wiastlgn uaznisiiusnem nafiuifeauaznis
UfRudsmaiuien naldingdunmanianis
AT WA *ﬁuﬁﬂ@uﬂ QUANTUTAIULAAA
N139ANNIAMNNIUNTZLIUNTHARARUANILAL
A waznisufindeyauaznisniugey atlu
azfunnn iesanninemangldfunsiineusuiien
rTummgﬂumsﬂﬁu’“ﬁmqmimwmﬁﬁmméﬁ
(GAP) 9@l 1.39 ¥ v‘fﬂﬁﬁmiﬁﬂmmﬁiﬁ%ﬂ
@qﬂm@@muiﬂﬂﬁﬁﬁ@?\ﬂuﬂwﬁﬂmuhmugﬁ
(Table 1)

Table 1 Farmer practices in lychee production according to standards of good agricultural practices.

n=133
GAP Standard X SD. Interpret Rank
Water source 4.59 1.09 Highest 4
Planting area 4.58 1.14 Highest 5
Use of pesticides in agriculture 4.63 0.85 Highest 3
Quality management in pre-harvest production process 4.36 0.94 Highest 7
Harvest and post-harvest practices 4.73 0.66 Highest 2
Produce resting, moving in the planting field and storage 4.76 0.62 Highest 1
Personal hygiene 4.47 0.77 Highest 6
Data recording and traceability 3.63 1.29 High 8
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Table 2 Problems of lychee production in accordance with the standards of good agricultural practices of farmers.

n=133
Problems X S.D. Interpret Rank
Lychee production according to good agricultural practice 2.36 1.44 Low 2
standards
Public relations Communication 3.07 1.46 Moderate 1
1. Individual extension 3.12 1.41 Moderate 1
1.1 Officials visit the area to provide knowledge 3.03 1.35 Moderate
1.2 Officials contact by phone to provide knowledge 3.09 1.42 Moderate
1.3 Officials send messages via Line to provide knowledge. 3.30 1.45 Moderate
1.4 Officials video call to provide knowledge 3.06 1.42 Moderate
2. Group extension 3.00 1.48 Moderate 3
2.1 Training 2.83 1.45 Moderate
2.2 Study tour 3.18 1.46 Moderate
2.3 Organizing production demonstration events 3.03 1.48 Moderate
2.4 Production seminar 2.97 1.52 Moderate
3. Mass extension 3.1 1.50 Moderate 2
3.1 Radio broadcasting media 3.00 1.52 Moderate
3.2 Television media 3.12 1.48 Moderate
3.3 Print media 3.13 1.48 Moderate
3.4 Online media 3.12 1.46 Moderate
3.5 Applications 3.19 1.54 Moderate
Average 2.71 1.45 Moderate




78

ANANAASNHATUASNITAANIS 7 (3) : 72-80 (2567)

4.2 TRLAUARUSTRINBATNTADNS
NARAUAMINNIASIUMTUTANMSINERAS
A

<Sb.

farauauuzraunsmsnsinunlunis
NaméﬁlmmmmﬁmﬂWiﬂﬁu"‘rﬁmwmimwmﬁﬁ
wudn Taenamaaninemsnsidaiana s ey
1 unang (mmma 3.35) Imﬂmmummmﬂu
AINNT LimmsmummwmLLawmmmmu
ADININ mmgwmma‘mumamqmmm:ms
MIIRRBUADININAY 2t luszALNIN (ALade
3.75) L‘f‘ifaqmﬂmwmﬂmquiumiﬂmm"[ﬁé”umi
mm@muQmm‘wammx‘fﬁmﬂmm@wmmulm
Aafipmuanlasenisdasinlianufdesnaiy
ﬁq@ﬂ'wﬁﬁLmzaulﬁ@ﬁﬂﬂmwmuﬂmmw 41
AuRLBNIULIR AHTUNIARS WiNNzaNse
nsasivinesduaviels uazamnINhd
ansanfnwieansimludeniidusunsasiony
wazivield e lfinemsnsanunsndinanis
mm"tﬂﬁwmﬂﬁ*uﬂgﬂﬁmmmuﬁmmwﬁuﬁ
sasmutsielluazideiauauuziunisdeans
Tuszaunin ﬂ@vLﬁuﬁ:mmﬂﬁﬁwﬁﬁﬁmﬁuﬁ
MLme EWV’YJ’]N?L?@QHW?N@M@‘LH GAP gagp
(mm@ﬂ 3.74) m@m’mmwmmum’mmmmi

"Lﬁ’ﬁmﬁﬁiﬂmmﬁmmuLLaviﬁﬁﬁLLuVﬁﬁLﬁﬂaﬁu
mmﬂumiﬂgumLmvmmmmmmmmmmu
ma‘ﬂgummqma‘mwmwm’luwumﬂgumm@m
Ineinumsnsfifeiauauusiumsiessuungy
luszaunan mﬁmﬁﬂm@mummam'gﬁ' GAP
feildaiauanuzarninemensnndudufuni
esanninmansdesnininaaug maflannsuds
MATRsnERINsFuLLILVIaguEw Td AN
AU FINDINNILTMIIANIATUNARRALALNT
pana ewTuussTunala uaztihnanudildan
memuéﬁmmmumﬂﬁ’lﬁmmgmmiﬂﬁﬂﬁ
yamanEnaia WunnsenssAuAMNINKARES
wazsps e lREY insmsnsilszausede
iane UL AN Aegn LRI ATz uNN
Uszifunnalduanwaindu lunisliaanud ded
Faauauuzanidusiusumil Lﬁ@\‘mﬂﬂ@qﬁumi
ausnlngldmatiadanisuuuian a1 liasnadeg
Aumnatulagluilaqiiu mslduanndindu fivann
sanslunenanafifpauaulauasiivineenisld
wmalulatiadelnd azunisnseauliinumnsnaia
mwmu%mﬂ@mmmmmamwm‘wmmmi
deansldunnu (Table 3)

Table 3 Recommendations of farmers on lychee production in accordance with good agricultural practice standards.

n=133
Recommendations X S.D. Interpret Rank

Lychee production according to good agricultural practice 3.35 1.49 Moderate 2
standards
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Table 3 (continued).

n=133
recommendations X S.D. Interpret Rank
3. Mass extension 3.64 1.44 High 3
3.1 Radio broadcasting media 3.67 1.44 High
3.2 Television media 3.59 1.48 High
3.3 Print media 3.59 1.40 High
3.4 Online media 3.63 1.48 High
3.5 Applications 3.75 1.41 High
Average 3.56 1.42 High
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aa ay 1* aa oo ¢'1 = o = 2 d' 1
NWIAT L@EN'NQ@ ﬂ'a‘&ﬂ']ﬂi ANATN L ﬂﬂqﬁlﬂu ANUALTIE” NUNIATTEU LNEAUNIETTH
aysn asyguia’ uazissia auvin’

Ponsiri Liangsakul”, Prapasiri Ongrak', Plaimein Amnuaycheewa®, Anuruck Arunyanark’,

Kanokwan Teingtham' and Prakit Somta'

Received: July 25, 2023
Revised: November 3, 2023
Accepted: November 9, 2023

Abstract: Bruchid (Callosobruchus maculatus F.) is one of the most problematic insects for the stor-
age of mungbean. The insect pest secretes pectinase to break down pectin, a polysaccharide found
in plant cell walls, enabling it to infiltrate, feed on, causing damage. The differences in resistance to
bruchids among mungbean varieties could be associated with the inhibitory effects of pectinase activity.
Therefore, the objective of this study was to examine pectinase inhibitory activity of protein extracted
from two mung bean cultivars (KPS1 and KUML3) and one black gram cultivar (CN80). Effects of
testing dose and heat stability of the protein extracts on the pectinase inhibition were also evaluated. The
experimental results revealed that raw seeds from the three mungbean cultivars exhibited pectinase
inhibition activity. However, the black gram cultivar CN80 showed the greatest inhibitory. Pectinase
inhibition activity was increased proportionally with the rising quantity of protein extracts. Moreover, it
was observed that boiling for 10 minutes resulted in a decrease in the enzyme inhibition capability of
all protein extracts, yet with varied degree of diminution. This experiment illustrated that the genetics of
mungbeans, the quantity used, and the preparation of protein extracts all had an impact on pectinase
inhibition activity. Nevertheless, it is essential to conduct studies on the specific proteins associated
with pectinase inhibition activity to gain better understanding of the mechanisms of resistance against
bruchids. This understanding can be applied to mungbean breeding programs for bruchid resistance

in the future.

Keywords: mung bean, black gram, protein extract, pectinase, pectinase-inhibiting protein
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Figure 1 Mung bean seeds cultivars KPS1 (A) and KUML3 (B) and black gram seeds cultivar CN80 (C)
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Table 1 Statistics F from the variance analysis and the percentage share of effects in the total sum of squares of an
attribute for D-galacturonic acid content, pectinase activity and percentage inhibition

Source of D-galacturonic acid content Pectinase activity Percentage inhibition
variation (ug/mL) (U/mL) (%)
Share Share Share
df F (%) F (%) F (%)
Boiling (B) 1 859.01 * 36.15 84457  ** 36.07 1,017.3¢ = 40.03
Extract volume (V) 2 500.83  ** 42.15 493.27  ** 4213 501.44  ** 39.46
Genotype (G) 2 71.44 * 6.01 71.09 > 6.07 71.54 * 5.63
BxV 2 38.87 > 3.27 38.09 > 3.25 41.81 > 3.29
BxG 2 31.63 * 2.66 30.87 * 2.64 31.93 * 2.51
GxV 4 41.53 > 6.99 41.29 > 7.05 41.32 * 6.50
GxVxB 4 7.41 > 1.25 7.30 * 1.25 7.39 > 1.16
Error 36 1.51 1.54 1.42
Total 53 100.00 100.00 100.00

**, significant for P < 0.01
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Figure 2 Mean comparison of seed protein extracts from three Vigna genotypes for D-galacturonic acid content (A),
pectinase activity (B), and percentage inhibition (C). The error bars represent SE.
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Figure 3 Mean comparison of boiled and unboiled Vigna seed protein extracts for D-galacturonic acid content (A),
pectinase activity (B) and percentage inhibition (C). The error bars represent SE.
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Figure 4 Mean comparison of Vigna seed protein extract from three testing volumes for D-galacturonic acid content (A),
pectinase activity (B) and percentage inhibition (C). The error bars represent SE.
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Figure 5 D-galacturonic acid content of boiled (A) and unboiled (B) seed protein extracts from three Vigna genotypes at
different volumes compared with control. The error bars represent SE.
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Abstract: The objective of this study was to examine the effects of using whole crop rice silage (three-line
breeds) as a roughage source in total mixed ration (TMR) on growth performance, rumen fermentation
products, and blood metabolites in female crossbreed Santa Ines sheep. Twenty sheep (7 months of
age) with 18.33+2.16 kg of initial body weight was allocated into Completely Randomized Design for
4 groups (5 heads each) to receive a TMR containing (50% of concentrate and 50% of roughage) a
different roughage as follows: 1) whole crop rice of RD61 silage (RD61) 2) whole crop rice of
Suphanburi 1 silage (SB1), 3) whole crop rice of Pathum Thani 1 silage (PT1), and 4) Napier grass
silage (NS). Sheep were fed the dietary treatments for 122 days. The results showed that final body
weight, body weight gain, average daily gain and feed conversion ratio of sheep fed TMR containing
a different roughage source were not significantly different (P > 0.05). Total dry matter intake and
blood urea nitrogen of sheep fed SB1 tended to be higher than the other groups (P = 0.10). Ruminal
pH of sheep fed PT1 was higher than RD61, SB1 and NS (P < 0.05). Moreover, RD61 showed the
highest concentration of total short-chain fatty acids (P < 0.05). However, acetate, propionate, and
butyrate proportions (mol/100mol) were not different among the groups (P > 0.05). Feed cost per
gain of sheep fed SB1 was the lowest. Therefore, the results can be concluded that the whole crop
rice silage of RD61 and SB1 (harvested at milk stage of paddy rice) have good potential as a

roughage source in ruminants.

Keywords: whole rice crop silage, sheep, growth performance, rumen fermentation, blood metabolites
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Table 1 Chemical composition of concentrate diet, whole crop rice 3 varieties, and Napier grass silage

Item Concentrate RD61 SB1 PT1 Napier grass silage

DM (%) 90.00 39.95 41.47 35.65 20.42
CP (%DM) 16.02 7.59 6.92 7.74 6.32
EE (%DM) 4.13 2.63 1.95 2.21 1.71

Ash (%DM) 11.37 14.73 14.59 13.02 11.37
Ca (%DM) 1.03 0.36 0.36 0.36 0.27
P (%DM) 0.86 0.26 0.26 0.27 0.24
NDF (%DM) 23.11 53.62 74.06 56.61 73.20
ADF (%DM) 16.92 39.22 58.18 44.50 55.03
ADL (%DM) 4.88 6.04 8.69 8.17 217
'TC (%DM) 68.3 75.06 76.54 77.03 80.60

RD61 = RD61; PT1 = Pathum Thani 1; SB1 = Suphanburi 1; NS = Napier grass silage
Total carbohydrates (' TC) were estimated according to Sniffen et al. (1992), as follows: TC = 100 — (%CP + %EE + %ash)
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Table 2 Growth performance of sheep fed different roughage sources (122 days).

Item RD61 SB1 PT1 NS SEM P-value
Initial weight (kg) 18.20+3.13 18.38+3.33 18.60+1.14 18.60+1.08 2.34 0.99
Final weight (kg) 27.80+3.95 31.17+2.67 26.60+2.61 27.70+1.48 2.81 0.21
Weight gain (kg) 9.60+1.39 12.79+3.06 8.00+1.66 9.10+0.96 1.71 0.57
ADG (g/day) 78.69+11.37 91.53+25.04  65.58+13.59 74.59+7.89 14.04 0.13
TMR intake (g DM/day) 737.80£141.20 905.5£92.30 771.00+41.20 751.80+43.30 89.06 0.10
FCR 9.40+1.61 10.27+2.32 12.10+2.18 10.15+0.98 1.75 0.14

RD61 = RD61; PT1 = Pathum Thani 1; SB1 = Suphanburi 1;

SEM, Standard error of the mean.
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Table 3 Blood urea, blood glucose, ruminal pH, and volatile fatty acid in rumen fluid of sheep fed different roughage

sources

ltem RD61 SB1 PT1 NS SEM  P-value
Blood
Blood urea (mg/dl) 23.70£2.19 26.44£1.68  21.62+4.28 25.48+3.24 3.06 0.10
Blood glucose (mg/dl) 71.50+5.74 79.60+14.1 80.60+3.78 87.00+4.97 8.56 0.13
Rumen fluid
pH 6.49+2.19" 6.44+1.67" 6.97+4.28a 6.57+3.25" 0.16 <0.01
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Propionate (mol/100mol) ~ 11.82+2.96 12.28+1.57 11.73+1.61 13.33+1.08 1.98 0.57
Butyrate (mol/100mol) 9.53+1.48 9.68+1.52 10.08+1.6 8.02+1.11 1.43 0.16

RD61 = RD61; PT1 = Pathum Thani 1; SB1 = Suphanburi 1; NS = Napier grass silage

SEM, Standard error of the mean.

**Means in the same row with different superscript in the same factor differ significantly (P < 0.05)
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Table 4 Production cost of sheep fed different roughage sources (122 days)

Item (Baht) RD61 SB1 PT1 NS
Sheep price (110 Baht/kg) 2,000.00 2,021.25 2,046.00 2,046.00
Feed cost 779.58 835.70 705.16 845.46
Fixed costs 180.00 180.00 180.00 180.00
Other variable costs 300.00 300.00 300.00 300.00
Total cost 3,259.58 3,336.95 3,231.16 3,371.46
Feed cost per gain (Baht/kg) 81.21 65.34 88.15 92.91

RD61 = RD61; PT1 = Pathum Thani 1; SB1 = Suphan Buri 1; NS = Napier grass silage
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Abstract: The purposes of this research were to study 1) general information about household waste
management among farmers, 2) waste management processes and the benefits they provide to the
community and 3) farmers’ participation in waste management. The research was conducted with two
sample groups: 1) community leaders from a waste-free community project, consisting of 1 person and
2) participation of farmers from 40 households. Data were collected through interviews and surveys
from February to March 2023, and descriptive statistics were used to analyze the data. The research
findings reveal that the majority of farmers were females (60.00%), with an average age of 43.70 years
and reside in the area for an average of 26.03 years. The waste found was predominantly organic
waste (35.45%). The community's waste management process consists of 1) recognizing waste-
related issues, 2) establishing waste management committees, 3) promoting waste separation,
4) building awareness about waste management, 5) providing knowledge training on waste
management, and 6) developing learning resources for waste management. The overall results of
farmers’ participation in waste management were at a moderate level (average score of 3.01), with
farmers’ participation at the highest level of participation in activities (average score of 3.16), followed
by participation in evaluating (average score of 3.15), participation in decision-making (average
score of 3.05), and, lastly, participation in receiving mutual benefits (average score of 2.59). The
research suggests that local authorities should support and encourage both farmers and the younger
generation to play a role and participate in waste management processes to develop sustainable

waste management practices effectively.

Keywords: participation, waste management, principle of 3Rs
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The problem of waste in the community

.

The community members actively participate in reflecting on the issue and

expressing theirneeds conceming waste managementin the community

.

The guidelines for managing the waste issue in the community are as follows

. .

. l

1.Toestablish a 2. Encourage

committee forwaste households to take
managementin the responsibility for

community waste separation

3. Enhancing
awarenesswithin the
cemmunity about

waste management

4. Training on waste
management
knowledge and

community cooperation

.

Community-based learning centers for waste managementacitivities

Figure 2 The community's waste management process
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Table 1 Agricultural community participation in waste management

Participation Process in Waste Management X S.D. Level
1. Participation in decision-making
1.1 Participation in community waste management meetings. 2.95 1.12 Moderate
1.2 Participation in decision-making and planning activities related to 2.95 1.02 Moderate
community waste management.
1.3 Participation in determining the use of resources and resource 3.25 0.73 Moderate
allocation for community waste management activities.
Average 3.05 0.99 Moderate
2. Participation in activities
2.1 Participation by sorting their waste in the community. 2.95 1.09 Moderate
2.2 Participation by providing financial support for community waste 2.98 1.1 Moderate
management activities.
2.3 Participation by supporting materials and equipment for use in 3.55 1.00 High
the community waste management project.
Average 3.16 1.1 Moderate
3. Participation in mutual benefit
3.1 Participation in benefiting from adding value to waste. 2.65 1.48 Moderate
3.2 Participation in enhancing knowledge in waste management. 2.53 1.28 Low
Average 2.59 1.39 Low
4. Participation in evaluating the project outcomes of waste management
4.1 Participation in monitoring the progress and outcomes of community 3.25 1.28 Moderate
waste management projects.
4.2 Participation in assessing feedback and providing recommendations 3.05 1.24 Moderate
for community waste management projects.
Average 3.15 1.27 Moderate
Total Average 3.01 1.19 Moderate
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Abstract: The objectives of this research were to study the knowledge, attitudes, and practices
regarding the use of pesticides and to analyze the relationships between knowledge, attitude, and
practice in using pesticides. Data were collected using a survey of 262 durian farmers in Surat Thani
Province. The statistics used in the analysis were 1) Descriptive statistics which include frequency,
percentage, mean, and standard deviation, and 2) Pearson’s Correlation analysis. The results of this
study found that the vast majority of farmers had a high level of knowledge about the use of pesticides,
representing 88.93 percent of the total sample size. The overall attitudes of the farmers regarding the use
of pesticides were at a good level (X=4.00). Nevertheless, the overall practice score regarding the use
of pesticides was considered moderate (X=1.78). In terms of relationships, it was found that knowledge
and attitude about pesticide usage were positively correlated with practice related to pesticide use at
the 0.05 level of significance. Therefore, to ensure a correct and safe practice among durian farmers in
the foreseeable future, the provision of knowledge along with development of a positive attitude toward

the use of pesticides should be promoted.

Keywords: knowledge, attitude, practice, pesticides, durian production
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Table 1 Descriptive statistics about the personal characteristics of sample

(n=262)
Characteristics Frequency (f) Percent

Gender

Male 192 73.28

Female 70 26.72
Age

Less than 30 years 16 6.11

30-45 years 76 29.01

46-60 years 115 43.89

More than 60 years 55 20.99
Education level

Elementary school 41 15.65

High school 102 38.93

Undergraduate degree 94 35.89

Postgraduate degree 25 9.54
Farm size

1-10 Rai 145 55.34

11-20 Rai 61 23.28

21-30 Rai 33 12.60

More than 30 Rai 23 8.78
Durian farming experience

Less than 5 years 139 53.05

5-10 years 80 30.53

More than 10 years 43 16.41
Annual income from durian farming*

Less than 100,000 Baht 92 40.53

100,000-500,000 Baht 75 33.04

More than 500,000 Baht 60 26.43
Participating in training on pesticide use

Yes 166 63.36

No 96 36.64

* Annual income from durian farming drawn from 227 farmers (missing value =35)
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Table 2 Knowledge among durian farmers regarding the use of pesticides

(n=262)
Statement Correct answer Per

(counts) cent
It is obligatory to read the label thoroughly before using pesticides 261 99.62
It is important to use personal protection equipment (PPE) during mixing and 256 97.70
spraying pesticides
Inhaling pesticides will not harm the health of farmers 171 65.28
Pesticides can enter the body through mouth 249 95.04
It is necessary to shower immediately right after work with pesticides 256 97.71
It doesn't matter where you keep pesticides in your home 217 82.82
It is okay not to look at the wind direction during spraying pesticides 225 85.88
It is not necessary to record and remember details about pesticide usage 217 82.82
People can enter durian field right after spraying pesticides 238 90.84
Wearing PPE can prevent your exposure to pesticides 255 97.33
Using right amount of pesticides enhances the efficiency of pesticide application 253 96.56
consuming durian is safe withing without, if it is left over period of time according to label 151 57.63
recommendation
Growing quality durian requires the use of pesticides 80 30.53
Any regular shoes can be worn while spraying pesticides 217 82.82
Consuming durian that contains pesticide residue for quite some time can be 222 84.73
life-threatening
Pesticides can be kept anywhere 227 86.64
Pesticides can enter the body through skin 248 94.66
Pesticide spray drift caused by downwind aplication is okay 221 84.35
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Table 2 (continued).

(n=262)
Statement Correct answer Per

(counts) cent
If pesticides are left over from use, it should be sprayed on all planting areas 167 63.74
The way to dispose pesticide botttles is to bury it in a landfill and build a fence to 237 90.46
prevent animals from scavenging
The more amount of pesticides used, the higher production cost 237 90.46
Before selecting the type of pesticides to be used, farmers must observe type and 259 98.85
amount of pests first
Following the label guideline strictly is essential for keeping farmers and consumers 256 97.71
safe from the toxic effects of pesticides
Using pesticides is the best way to prevent and eliminate pests and is the least 189 72.14

harmful to farmers and consumers

An average knowledge score = 20 (SD=3.100)

Number of farmers with poor level of knowledge (per cent) (score ranging from 0-8) = 0 persons (0.00 per cent)

Number of farmers with moderate level of knowledge (per cent) (score ranging from 9-16) = 29 persons (11.07 per cent)

Number of farmers with high level of knowledge (per cent) (score ranging from 17-24) = 233 persons (88.93 per cent)
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Table 3 Farmers' attitudes toward the use of pesticides

(n=262)

Statement X S.D. Level
You must read the label thoroughtly before using pesticides 3.78 1.445 Good
Using PPE is essential and worth investing 4.54 0.786 Very good
Never smoke while mixing or spraying pesticides 4.22 1.146 Very good
Eating and drink while spraying puts you at risk for exposure to pesticides 4.67 0.517 Very good
You must shower and change cloths immediately right after spraying pesticides 4.32 1.106 Very good
It is dangerouse to store pesticide containers in your home with other 3.85 1.436 Good
household items
It is essential to stop spraying pesticides everytime during strong wind 4.50 0.787 Very good
Recording and memorizing types, amount and time of pesticides you use 4.58 0.557 Very good
everytime is essential
Itis essential to avoid entering durian field after spraying pesticides 4.53 0.617 Very good
Long-sleeve shirt, gloves, regular hat, and face mask can prevent toxic 3.48 1.520 Good
substance
Applying exccessive amount of pesticides does not always improve efficiency 3.08 1.388 Moderate
of pesticide application
Consuming durian that contains even tiny amount of pesticides is still very 3.70 1.025 Good
dangerous
Pesticides are not always necessary for producing good quality durian 2.07 0.834 Fairly bad
Wearing rubber boots is necessary when mixing and spraying pesticides 4.60 0.551 Very good
Pesticides can cause undesirable effect in the long-term 4.41 0.879 Very good
Storing pesticide containers in a closed cabinet is necessary at all times 4.31 0.711 Very good
Using hands to mix pesticides directly is dangerous 418 1.126 Good
Standing upwind while applying pesticides is dangerous 3.17 1.379 Moderate
Left over pesticides from spraying can be stored in other containers and it is

3.95 1.267 Good

harmless
Reusing empty pesticide bottles despite being washed is still dangerous 415 1.083 Good
The use of pesticides increases farmers' production costs 4.25 0.861 Very good
Checking type and amount of pests before applying pesticides help reducing 4.23 0.663 Very good
costs
Using pesticides according to the label on the bottle gives better results than 3.12 1.221 Moderate
using them according to own experience
Organic farming, such as using bio-fermented water, helps improve the health 4.35 0.710 Very good
of farmers and helps reduce the residue of pesticides in the produce
Average level of attitudes 4.00 0.298 Good
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Table 4 Farmer practices about pesticide use
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(n=262)

Statement X S.D. Level
| read and follow directions on pesticide label 1.79 0.417 Moderate
| use PPE 1.89 0.314 Moderate
| do not smoke while applying pesticides 1.61 0.748 Bad
| do not drink water and energy drink while mixing pesticides 2.67 0.624 Good
| shower and change my cloths immediately right after apply pesticides 1.88 0.372 Moderate
| separate pesticide containers by leaving them outside my home 1.91 0.297 Moderate
| do not spray pesticides if atmospheric conditions are unsuitable such as high 1.73 0.524 Moderate
heat and raining
| time the period of pest control treatment before the harvest 1.73 0.445 Moderate
| do not allow anybody to enter my durain field right after applying pesticides 1.64 0.524 Bad
| wear long-sleeved shirt when mixing and applying pesticides 1.80 0.418 Moderate
| do not overuse pesticides aiming for fast result 2.08 0.659 Moderate
I harvest durian according to safe period guide in label 1.50 0.654 Bad
| do not use pesticide for increase production output 2.00 0.811 Moderate
| wear gloves and rubber boots while working on field 1.91 0.322 Moderate
I get annual health check up 1.40 0.663 Bad
| store pesticide containers far away from children and pets 1.90 0.368 Moderate
I 'wear long rubber gloves and use stick to stir pesticide while mixing it 1.87 0.332 Moderate
| consider wind direction and weather condition before applying pesticides 1.72 0.449 Moderate
I mix the right amount of pesticides for each use 1.78 0.416 Moderate
| dispose and seperate pesticide containers from gerneral waste 1.88 0.368 Moderate
| only purchase pesticides as heeded and do not stock up on large quantities 1.74 0.495 Moderate
| observe type and amount of pests before using pesticides 1.77 0.423 Moderate
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Table 4 (continued).

(n=262)
Statement X S.D. Level

| weigh and measure pesticides to get the correct amount of substance and

) 1.58 0.559 Bad
strictly follow the label
| have been experimenting with alternative methods to prevent pests other 0.97 0.680 Bad
than using pesticides
Average level of practices 1.78 0.145 Moderate
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Table 5 The relationships between knowledge, attitude and practice regarding the use of pesticides

Variables Correlation Coefficient (r) P-value (P)*
Knowledge - Attitude 0.625 0.000*
Knowledge - Practice 0.127 0.040*
Attitude - Practice 0.281 0.000*

*Correlation is significant at the 0.05 level
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Abstract: The aim of this study was to investigate the utilization of by-product from tanning industry
(BPTI) on growth and yield of cassava (var. Huay Bong 60) planted in Kamphaeng Saen soil series.
The experimental design was arranged in Randomized Complete Block (RCB) with 3 replications
and consisted of 8 treatments. The results of this study revealed that all treatments that applied
of chemical fertilizer (CF) based on soil chemical analysis or the application of CF based on soil
chemical analysis and spray with BPTI provided the highest plant height, leaf greenness (SPAD unit),
fresh root yield, average weight/root, root length, starch content and concentrations of N, P and K in
fresh root but significantly different when comparing with the control treatment (control, TW), which
resulted in the lowest plant height, leaf greenness, fresh root yield, average weight/root, root length,
starch content and concentrations of N, P and K in fresh root. Furthermore, the application of CF
based on soil chemical analysis and spray with BPTI (Nz) of 3.2 l/rai (CFDOA+BPTI (NZ)S.2 ot TB) provided
the highest root width and starch yield which was not marked different from the application of CF based
on soil chemical analysis and spray with BPTI (NW) of 3.2 I/rai (CFDOA+BPT| (N) , TB), the application

173.2 l/rai

of CF based on soil chemical analysis and spray with BPTI (N2) of 1.6 I/rai (CFDOA+BPTI (N2)1 o rai T7)
and the application of CF based on soil chemical analysis and spray with BPTI (Nw) of 1.6 I/rai

(CFDOA+BPT| (N) T).
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Keywords: by-product from tanning industry (BPTI), starch yield, cassava
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AANEAL WAz 3) gas BPTI (N) Usznausng
BPTI (O) A 191 1,000 NARAMNT LAZLAN Znso,,
FeSO, uaz Na [B O (OH) ]1.8H O [auau 10,
10 WAT 10 NN AANAAL TnaandRuNlIeng
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Weanuiara 3 ans  lauanaldly (Table 3)
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anuanaas lignanssunaniiiangzin 2 Ay
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BPTI (N) uaz BPTI (N ) S191 200 TARARTAN
20 ARz InENNTRANLLAATATIALTILNNTRANY
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WAAZATIALTHUNNTAANY 4 89/19 (3.2 ARe/19)
nasiiudeyanisiadyiAuinges
ﬁuzﬁ”]ﬂwﬁqﬁmq 3, 6, 9 UAY 12 IABUUAdLIgN
(Auau 10 Fwutlassien) Tiun Angesiu uay
ANAYNEERTe9 L (SPAD unit) (f‘fmi”umiﬂuﬁ
3-5 antlaneeen) Taeldieses chlorophyll meter
(Minolta Co., Ltd., JAPAN: SPAD-502 model)
AMTUNIAUNANARLAZAIALIZNAU NAKNAR
mawumﬂmmwmﬂ 12 AU (mmu 10 Fivy/
utlassies) laun wananiagn vviiniedesian
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ANNNAINLAZ AN as LUafiduswila

dquiiaan (19.A729 Remain Scale) HANAR
1 d’j dl v v

wilssafiun Aorududuaassinlulnsian

Noanedfa wazlnunadounasanlunanan

Wagn antuindeayani1saTauln NaKan

LATAIALILNAUNANART LAAINNIINARDIND

Table 1 Chemical and physical properties of soil (0-30 cm) before the experiment.

AATgdA Ll sUIIUN1eanE (analysis of
variance) el auiiguANLANAN9T0
Aedslaald DMRT (Duncan’s multiple
range test) fiszfumauidesuienay 95
snalsunsun Statistical Package for the Social
Science for Windows (SPSS) version 22

Properties Results Rating
pH (1:1) 7.32 neutral
EC. (dSs/m) 1.37 non-saline
Organic matter (%) 0.81 low
Available P (mg/kg) 71.52 very high
Exchangeable K (mg/kg) 100.36 high
Exchangeable Ca (mg/kg) 1,152 high
Exchangeable Mg (mg/kg) 78.56 moderate
Exchangeable Na (mg/kg) 38.74 -
Extractable Fe (mg/kg) 8.51 low
Extractable Zn (mg/kg) 0.66 low
Extractable B (mg/kg) 0.80 moderate
Texture sandy loam -
Table 2 Detail of treatments.
Quantity of major elements
Treatments Descriptions Symbols From chemical From by-product of
fertilizer tanning industry (BPTI)
(ng—PQO5—KQO per rai) (gN—PZOB—KZO per rai)
T1 no fertilizer and no spraying with control 0-0-0 0-0-0
by-product from tanning industry
(BPTI) treatment
T2 the application of chemical fertilizers CFDOA 16-0-4 0-0-0
(CF) based on soil chemical analysis
T3 the application of CF based on soil CFDOA+BPTI (O)1 st 16-0-4 86.72-0-0
chemical analysis and spray with
BPTI (O) of 1.6 I/rai
T4 the application of CF based on soil CFDOA+BPTI (O)wm 16-0-4 173.44-0-0
chemical analysis and spray with
BPTI (O) of 3.2 I/rai
T, the application of CF based on soil CFDOA+BPTI (N1)W/rai 16-0-4 107.68-0-0

chemical analysis and spray with
BPTI (NW) of 1.6 l/rai
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Table 2 (continued).

Quantity of major elements

From chemical

From by-product of

Treatments Descriptions Symbols
fertilizer tanning industry (BPTI)
(ng—PZO5—KZO per rai) (gN—PZOS—KZO per rai)
T6 the application of CF based on soil CFDOA+BPTI (N1)32Vra| 16-0-4 215.36-0-0
chemical analysis and spray with
BPTI (Nw) of 3.2 l/rai
T7 the application of CF based on soil CFDOA+BPTI (NQ)WSM' 16-0-4 114.24-0-0
chemical analysis and spray with
BPTI (NZ) of 1.6 I/rai
T, the application of CF based on soil CFDOA+BPTI (N2)32Vral 16-0-4 228.48-0-0

chemical analysis and spray with
BPTI (NZ) of 3.2 l/rai

Note

- BPTI (O) of 1.6 I/rai = 18.32, 6.14 and 1.60 mgFe, Zn and B per rai, respectively.

- BPTI (O) of 3.2 I/rai = 36.64, 12.28 and 3.20 mgFe, Zn and B per rai, respectively.

- BPTI
- BPTI
- BPTI
- BPTI

z Z Zz Z

(
(
(
(
(
(

1
1
2
2

of 1.6 l/rai = 423.12, 1,721.6 and 442.75 mgFe, Zn and B per rai, respectively.

of 3.2 l/rai = 846.24, 3,443.2 and 885.5 mgFe, Zn and B per rai, respectively.

of 1.6 I/rai = 617.68, 2,489.6 and 778.96 mgFe, Zn and B per rai, respectively.

of 3.2 I/rai = 1,235.36, 4,979.2 and 1,557.92 mgFe, Zn and B per rai, respectively.

Table 3 Properties of by-product from tanning industry (BPTI) before the experiment.

Results
Properties BPTI (O) BPTI (N) BPTI (N)

pH 8.96 8.76 8.61
EC (dS/m) 10.02 9.92 9.98
Organic matter (%) 27.28 27.46 27.60
Total N (%) 5.42 6.73 7.14
Total P (%) n.d. n.d. n.d.
Total K (%) 0.01 n.d. 0.01
Total Ca (%) 1.76 1.79 117
Total Mg (%) 0.01 n.d. n.d.
Total S (%) 0.12 0.10 0.09
Total Na (%) 1.27 0.34 0.34
Total Cl (%) 0.76 0.78 0.75
Total Mn (mg/l) 0.61 1.08 3.63
Total Cu (mg/l) 4.05 n.d. n.d.
Total Fe (mg/l) 11.45 264.45 386.05
Total Zn (mg/l) 3.84 1,076 1,556
Total B (mg/l) 1.00 276.72 486.85
Note - n.d. = not detected

- BPTI (O) = by-product from tanning industry (original)

- BPTI

(NW) =BPTI (O) 1,000 ml + ZnS0, 59 + FeSO4 59+ Naz[B4O5(OH)4].8HZO 59
- BPTI (N2) =BPTI (O) 1,000 ml + ZnS0,10g +FeSO, 10g + NaZ[BAOS(OH)A]BHZO 109
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NANITNAABILASINITIU
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nsAnsnisldlssTaminanaselfann
HARNMNITUNBNWRFINIRTFLIR UATHANAR
2o9iuANLndd Usnguansil
1. NMg1asAUlATaINUA1 Lz naq
1.1 AYINGIAY
I = 1 a = 1 =
nldieainNANTIAIERURENIRLY
nsldilaninnAdnszihusoniunisanny
flagtinmatainuanaseligaanunssunaning
RN 99NN FUALAN (control : T)) Hua

) 1
Tipougesiuassiudnlendsieny s, 6, 9 uas

o

12 haunasilgn uansineiuatesldadAnyda

al

NNEDR (Table 4) NAN9AB NNENFUNAABINE
nsldilaiadaudndiasnzinuatinaunes n1s
ldilapinnupndiaszihusaniunisaanuiy
aliawasanuanasslagnaiunssunanily
gnarine7 Analipraiugesiuaesiudilzndy
IndiAei uwiuansnafunneada e feudion
AussuAILAN (control : T) Feflualifmany
gefurasiudiilzudedeniigalunnsraznis
\RSTYLAU TR

Table 4 Plant height of cassava (var. Huay Bong 60) at different ages.

Plant height (cm)

Treatments

3MAP " 6 MAP 9 MAP 12 MAP
T, = control 52.64°% 106.75" 156.49°% 181.14°%
T,=CF_, 85.34° 151.69° 215.70' 294.30¢
T,=CF_+BPTI(O) 87.23% 155.50% 218.52¢ 297.64°
T,=CF *BPTI(O) , - 89.65% 157.62°° 221.54% 300.78%
T.=CF__+BPTI(N) 92.58™ 160.45" 225.56% 308.55™
T =CF_ +BPTI(N) 98.49° 166.45% 232.60% 316.45%
T =CF__+BPTI(N) _ 96.26% 164.67°° 228.49" 312.49%
T =CF +BPTI(N), 100.49° 168.49° 234.64° 318.66°

Fotost . - - -
C.V. (%) 14.36 13.27 14.14 12.78

" Months after planting

? means within the same column followed by the same letter indicate no statistical difference by using DMRT.

** indicated significant difference at P< 0.01.

1.2 AMANAnTas

mslailendauAitmzviiuetnunen
nslafleadnnAidsyiausaniunisaany
{emiamasanuanaaslignainssunanls
APaFne TavasSLAILAL (control | T) A
sLﬁ’ﬂ'wm’m@mﬁu'ﬂﬂuﬂmﬁﬂwﬁaﬁmq 3,6, 9
waz 12 weunaslgn wansineiueteiliidnAty
N1940R (Table 5) nanaAa nﬂﬁﬁummmﬁﬁ
nslaflapianaAdasiauetnaunen n1eld
fleainuAdinsziiudaniunisaanutlonin

wadanuanast tignaunssuneniagnasing
a Yo a o o o v a o

AnalFAnAuanredludua e vasinaiasan
WALANANNAUNINaD AN eTa AU uAN S

d' al Yo =

AYUAN (control : T:) TINUA LA A0
Tusuddeudsdaangalunnszaznisasyidvls
IneNdadaunndnAAnudnaealusiudlznas
~ - o A a P o

N91¢) 6 IhaunaslgniAgangn uaziua ity
ARRIAINILEZLIANUBINITANT AAAARDITL
- 2 .

UTINT BAZALY (2562) NNAABINLNUANLZUA

E
o

o a A a o al a a
NULLBIAINTAAUN LAY LAUNLTNN LB UNTIRT

q
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Tuszausn Asi Banalefdantlsdesulnsiau uasrilsznauiidfyaesnaslsiladiuies
ANAIAIHNITEZIIAT ANEINATTANAN N84 (29801, 2528)
lududdzudaanas vatliflasanntulngiay
Table 5 Leaf greenness (SPAD unit) of cassava (var. Huay Bong 60) at different ages.
SPAD unit
Treatments
3MAP " 6 MAP 9 MAP 12 MAP
T, = control 38.71°% 36.75°% 34.76°% 32.81°%
T =CF 42.36° 46.25° 44.69° 42.74°
2 DOA
T =CF__ +BPTI(O) 42.41° 46.57% 45.46% 43.23%°
3 DOA 1.6 l/rai
T =CF__ +BPTI(O) 42 47° 46.76% 45.65% 43.31%
4 DOA 3.2 l/rai
T =CF__ +BPTI(N) 43.65° 48.63° 47.37%® 45.35%
5 DOA 171.6 I/rai
T =CF__ +BPTI(N) 44.53° 49.33° 47.41%° 45.41%°
6 DOA 173.2 l/rai
T =CF__ +BPTI(N) 44 45° 49.27° 47.41% 45.39%
7 DOA 2°1.6 lrai
T =CF_ +BPTI(N) 4458 49.45° 47.62° 45.47°
8 DOA 2" 3.2 |/rai
F_test * 3 *k *k
V. (%) 12.38 11.35 12.18 12.32

1/ Months after planting

2/ means within the same column followed by the same letter indicate no statistical difference by using DMRT.

* indicated significant difference at P< 0.05.

2. HANAALAZRIAUTENAUNANAAURINU
Adzuag

2.1 HANARTaALAYINWTN e AEHaTn

nslaflariinnuAniasnziauatng
wen nsldijaaiauAdnsziRusaniunig
annuilagtiaimatainuanasslagnaiunssy
Nanutlagnesnge sf;m;fw?ﬁfumuau (control : T )
fualduananvnanuazinminiededeies
ﬁuzﬁwﬂwﬁq‘ﬁma 12 1Haunaslgn uansineiy
@ﬂﬁqﬁﬁﬂdﬂﬁmﬁlqmmaﬁ (Table 6) Na1qA®
nneFunaaesiiinigldilundnauaiiinszd
Austnahas nislaflaiaiauA1dinszin
faufunisaanuileatiauasainuanaasle
@mmumim@ﬂmmmmm Aualdnananiaan
LaztunieRsseireiug L MAsIndiReau
g9 11.76-12.56 s/l waz 0.41-0.51 Alansu
wALANFNsiuneadiidenfa e uiusiu

AILAN (control : T ) Teilnalinananiaanuas

** indicated significant difference at P< 0.01.

iﬁﬂﬁﬂLQ?QIEIﬁﬂﬁﬂﬂﬂdﬂuﬁﬂﬂxﬂﬁﬂﬁ@ﬂﬁ@m (3.56
su/ls way 0.23 Alaniu muasy)

2.2 ANNNINUAZANNENTER

nsldilendianuAiinanziifuatinanen
nsldilaiafinuAdiassihusaniun1saany
{lemtinmanrainuanaas ldgnaiunssunanmiiy
4RI61N9°] muﬁ”@ﬁﬁ’umuqu (control : T ) &l
mmnﬁ:”wLL@xmmmf;ﬁqmmmﬂumﬂw Fadl
81g 12 haunasLlgn uansneiuatnaltednAny
§aM"9g8A (Table 6) nanAe nsldiletadanw
ANBATIERUIINALNsR AU e Hiama0a1N
r:mw@@ﬂiﬁ’f@qmmuﬂﬁm@ﬂuﬁa@;m‘lm (2) 8m91
3.2 ans/ls (CF__+BPTI(N). ., T) fuald

DOA 2°3.2 l/ra 8

ANNSTAnrsi U cuasnfgn (5.85
usmNes) Tduansinaiumsatfdunisladaed
AINARLATIZTRUTINALNTRAN LT B DALY
anuana lagaanssunanmiagaslud (1)

#m31 3.2 ang/ls (CF__,+BPTI (N))

L, T) g
173.2 Ifrai 6
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1d{laadauAdiaszinusaniun1sannuily
flamataInuanaas laanaInnIsuNe Nl
gnslual (2) dmen 1.6 ans/ls (CF__ +BPTI

(N). ., T) uaznisldilaniiniuddned

2°1.6 I/rai

AusaniunsRanuierinmatainuanaas s

gaamnssunenmiiigasiud (1) 8man 1.6 ang/ls

(CF__+BPTI (N)

LT A inneFLNAand
' DOA 171.6 l/rai 5 q

aa = a ea 1 =
VINﬂ’]i‘l@‘]JqEILﬂNWWNﬁ’VJLﬂﬁ"]‘fé‘iﬂmu’ﬂﬁ’]\‘imﬂ%

nsldilaiafinuAndiasisihusaniun1saany
{lenfinmatainuanaae lAgaanunssunaninis
grasinee Analiaanenaianveaiud1leuds
IndiAeaiulutog 26.81-27.56 @URLUAT AU
- T) Analianundrsuay
mmmqwmmmuumﬂvumuﬂﬂmm (3.56 UAY
15.54 HUHLNAT ATNATAL)

ANSUAYLAN (control :

Table 6 Fresh root yield, average weight/root, root width and root length of cassava (var. Huay Bong 60) at 12 MAP "

Treatments Fresh root yield  Average weight/root Root width Root length
(ton/rai) (kg) (cm) (cm)
T, = control 3.720% 0.23°% 3.56%% 15.54%%
T,=CF_, 11.76° 0.41¢ 4.51° 21.31°
T =CF_ +BPTI(O) 12.31° 0.43% 4.62° 21.48°
3 DOA 1.6 l/rai
T =CF__+BPTI(O) 12.38° 0.45>¢ 4.78° 21.57%
4 DOA 3.2 l/rai
T =CF__+BPTI(N) 12.42° 0.47%° 5.36° 23.69%"
5 DOA 171.6 I/rai
T =CF__ +BPTI(N) 12.51° 0.50° 5.63% 24.39°
6 DOA 3.2 l/rai
T =CF__+BPTI(N) 12.47° 0.49%° 5.45° 23.71%
7 DOA 2°1.6 l/rai
T =CF__ +BPTI(N) 12.56° 0.51° 5.85° 24.60°
8 DOA 2" 3.2 l/rai
F_test *k *% *k *%k
V. (%) 14.45 10.65 12.42 10.54

" Months after planting

“means within the same column followed by the same letter indicate no statistical difference by using DMRT.

** indicated significant difference at P< 0.01.

2.3 wWefifusulsdarinanuasianan
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wilssiaivui
mslailendiauAitmnziiuetnunen
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asnutjeainimacanuanaes ligaanunssn Wen
wilsgralud (2) ém31 1.6 ane/ls (CF_,+BPTI
N) .,.T) mslatlendiauAtieazifusaniu
nsaenuilaatinmananuanaasligaainssy
Wanuilagnsluad (1) 80191 1.6 ana/ls (CF__,*BPTI
N, ., T) mslatlendianuAdieaziiusaniu

nsaenuijaatinmaianuanaasligaainssy
Wanmiignanannens 3.2 ane/ls (CF__,+BPTI

<O)3.2 /rai’
a 1 o = 1 +| a v
Ausaniunisannuilaaiinmaiainuanaesla
gAAIMNITNNANNIIGAIAUANERTT 1.6 Ama/ls

T) waznslaflaiaianuAidasnedl
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DOA 1.6 I/rai 3 a
= v 6 @ 6 1] o
(control : T ) fualfinlefifusduledanvinanuas
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Table 7 Starch contents and starch yield of cassava (var. Huay Bong 60) at 12 MAP "

Treatments Starch contents (%) Starch yield (ton/rai)
T, = control 22.83"7 0.85%%
T =CF 26.81° 3.15°
2 DOA
T =CF__ +BPTI (O) 26.89° 3.31°
3 DOA 1.6 l/rai
T =CF__ +BPTI(O) 27.18° 3.36%
4 DOA 3.2 l/rai
T =CF_ +BPTI(N) 27.32° 3.39%
5 DOA 171.6 l/rai
T =CF_ +BPTI(N) 27.53° 3.44°
6 DOA 173.2 l/rai
T =CF_ +BPTI(N) 27.51° 3.43%
7 DOA 2°1.6 l/rai
T =CF_ +BPTI(N) 27.56° 3.46°
8 DOA 2" 3.2 l/rai
F-test * *k
C.V. (%) 9.51 11.19

"Months after planting

? means within the same column followed by the same letter indicate no statistical difference by using DMRT.

* indicated significant difference at P< 0.05.

2.4 Armidnduressnesfazanly
HANAAYE A

msldilendienuAiienzifuatinuien
nslafleadnuAidinasiRusaniunisaany
{emiinmasanuanaasligmnainssunanmis
4mIF9T] mu%\w‘iﬁummu (control : T)) Healdh
pnududuressma sz anlunanEnTaAn
m@qﬁuzﬁwﬂwﬁqﬁmﬂ 12 hiaunaaLlgn wansinami
ﬂﬂ'wﬁﬁﬂdqﬁméqmmﬁﬁ (Table 8) na19A8
nﬂﬁﬁwmmﬁﬁmﬂzﬁﬂmmﬁmm’ﬁmmwﬁu
agapen nslailaiauAdinseihusaniy

** indicated significant difference at P< 0.01.

nsasutjartinmarainuanast ligmaiunsss
Wanuiagassine) Aualianiuiduiusesin
Tulmsian Waanesa uasTnunaiFasiazaslugu
Fanvesdudnzuaslnaimeaniulugoae 0.224-
0.242, 0.125-0.142 UaY 1.363-1.386 tUafidusl
ANNAAL mm:ﬁ'ﬁﬁumuqu (control = T ) Hoa
Tianuidnduaessis lulnsiau Weanada uay
TnunaFesiazanludiuianaesiugileus
ﬁ’@ﬂ‘ﬁqm (0.143, 0.092 WAT 0.873 LUafidus
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Table 8 Concentrations of total N, P and K in fresh root of cassava (var. Huay Bong 60) at 12 MAP "

Treatments Total N (%) Total P (%) Total K (%)

T, = control 0.143°% 0.092¢% 0.873°%

T =CF 0.224° 0.125° 1.363°
2 DOA

T =CF__+BPTI(O) 0.227% 0.128" 1.368%"
3 DOA 1.6 l/rai

T =CF__+BPTI(O) 0.233% 0.133%° 1.373%
4 DOA 3.2 l/rai

T =CF__ +BPTI(N) 0.236% 0.135%* 1.378%
5 DOA 171.6 l/rai

T =CF_ +BPTI(N) 0.241% 0.141° 1.384%
6 DOA 173.2 l/rai

T, =CF_ *BPTI(N) 0.238% 0.138% 1.381%°
7 DOA 2°1.6 l/rai

T =CF_ +BPTI(N) 0.242° 0.142° 1.386°
8 DOA 2" 3.2 l/rai

Ftost - . .
C.V. (%) 10.28 11.47 12.08

"Months after planting

? means within the same column followed by the same letter indicate no statistical difference by using DMRT.

** indicated significant difference at P< 0.01.
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