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Study of Phosphorus on Potato Growth and Seed Production in Media
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Abstract

The purpose of this study was to examine the effect of phosphorus on potato tuber production in the
growing media. The experimental design was a randomized complete block design (RCBD) with 3 replications
and 4 different fertilizer management. The experiment consisted of 1) 1.0 g of total P per bag, 2) 1.1 g of total
P per bag, 3) 1.2 g of total P per bag, and 4) 1.1 g of total P per bag and included foliar phosphorus spraying.
The results during the experiment with the 1.1 g of total P per bag is sufficient for potato growth and products.
During 30 - 90 days after planting, it was found that all levels of phosphorus did not affect growth, leaf color,
and number of plants. However, 30 days after the experiment, it was found that 1.0 g of total P per bag and
1.1 g of total P per bag of potatoes was the plant height is highest. At 60 - 90 days, there was no effect on the
height of the potato plants. Although the experiment with the 1.2 g of total P per bag produced the highest
numbers of stolon at 30 - 60 days it was not statistically different from a treatment with the 1.0 g of total
P per bag. Also, at 90 days, the phosphorus level was not statistically different. In terms of potato production,
it was found that at 60 days treated with the 1.1 g of total P per bag. Resulting in the number of tuber sizes
40 - 65 millimeters having a statistical difference in the number of tubers, However, during the harvest period
of 90 days, it was found that using all levels of phosphorus no statistical difference in the number of tubers,
tuber size, and total weight per bag. Phosphorus concentrations in plants, roots, tubers, and the uptake of
phosphorus in potatoes were statistically different (P>0.05) Therefore, the potato tuber production in growing
media can reduce phosphorus consumption from the original level by 0.1 - 0.2 g of total P per bag in the
production of potato cultivar FL 2215.

Keywords: Potato seed, phosphorus, growth, seed production
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Table 1 Phosphorus nutrient requirements on growth at leaf color (SPAD), height, number of plants, and

number of stolons per plant at 30, 60, and 90 days after planting

P rates SPAD plant height Number of Number of
DAP (g/bag)” (unit)” (cm)" plant / bag" stolon/plant"
1 41.43+1.30 37.33+2.52a 4.33+0.05 3.50+0.81ab
1.1 41.90+1.50 38.67+4.16a 4.00+0.00 2.50£0.55b
1.2 42.97+2.58 33.33+2.52b 4.30+0.57 4.50+0.62a
30 1.1+Foliar 42174176 33.33+1.53b 5.33+£1.52 3.10£0.78b
CV% 4.67 5.35 19.25 15.18
F-test ns * ns *
Mean 42.12 35.7 4.75 3.40
1 36.63+0.95 52.3342.31 4.67+0.58 3.97+0.55ab
1.1 37.47+0.38 53.67+1.88 5.33+1.53 3.37+0.45b
1.2 38.00+2.36 52.80+0.17 4.00+1.00 5.563+1.28a
60 1.1+Foliar 36.03+2.51 51.66+0.92 5.00+£1.00 2.83+0.15b
CV% 3.62 3.19 25.54 12.87
F-test ns ns ns *
Mean 37.03 52.62 4.75 3.93
1 34.00+2.65 55.20+4.29 4.00+0.00 3.60+0.36
1.1 32.56+1.61 57.33+£1.79 4.33+0.58 3.60£0.53
1.2 32.50+2.68 56.63+2.89 4.33+0.58 3.80+0.61
90 1.1+Foliar 34.03+£2.89 56.22+2.01 5.33+1.52 3.10+0.60
CV% 8.09 2.78 10.06 16.72
F-test ns ns ns ns
Mean 33.27 56.35 4.50 3.53

Remarks: 1/Average + SD (n = 3) and different letters in the same column represent significant differences among treatments

(LSD's test, p<0.05); DAP = Days after planting
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Table 2 Phosphorus nutrient requirements on growth at number of tuber, tuber size and number tuber weight

per plant in potato plants at 60 and 90 days after planting

P rates Number of tuber size tuber size tuber size tuber
(g/bag)’ tuber/plant” <20 mm " 20-40 mm " 40-65 mm " weight/pot
1 13.33%3.51 3.67+3.21 6.33+4.04 0.00+0.00b 176.00£18.33
1.1 11.67+£1.53 4.00+1.73 7.33+£1.53 0.33+0.58b 192.0048.72
1.2 12.331£1.15 3.67+2.31 6.67+0.58 2.00£1.00a 220.67+39.00
60 1.1+Foliar 11.00+3.46 3.33+0.58 7.66+3.00 0.00+0.00b 185.33£14.19
CV% 24.20 66.64 4212 78.93 11.39
F-test ns ns ns * ns
Mean 12.08 3.67 7.00 0.58 193.50
1 9.17+0.77 1.33+£0.76 5.33+0.58 2.67+0.58 245.67+14.44
1.1 9.83+1.04 1.67+£0.50 5.67+0.58 2.67+0.58 249.60£14.01
1.2 9.50+0.87 1.00+0.00 5.50+0.87 3.00£0.00 251.33+8.33
90 1.1+Foliar 9.33£1.53 1.67+0.58 5.00+1.00 2.67+0.58 23517£17.77
CV% 6.68 43.75 15.10 18.18 11.68
F-test ns ns ns ns ns
Mean 9.46 1.42 5.38 2.75 245.44

Remarks: 1/Average + SD (n = 3) and different letters in the same column represent significant differences among treatments

(LSD'’s test, p<0.05); DAP = Days after planting
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0.3-0.5 (Wolf, 1913)
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Table 3 Phosphorus nutrient requirements in potato at concentration uptake of phosphorus in stems, roots,

tubers and total per bag at 90 days after planting

P rates P Concentration (%)" P uptake (g/pot)"”
(g/bag) " Stem Root Tuber Stem Root Tuber Total
1.0 0.55+0.11  0.68+0.09 0.52+0.05 0.04+0.01 0.005+0.001 0.23+0.03 0.27+0.05
1.1 0.52+0.04 0.61+£0.05 0.5240.01 0.04+0.01 0.005+0.001 0.20+0.04 0.24+0.04
1.2 0.60+0.07 0.75+0.15 0.53£0.03 0.05+0.01 0.007+0.001 0.28+0.05 0.34+0.06
1.1+ Foliar 0.52+0.04 0.71+£0.19 0.54+0.02 0.04+0.01  0.006+0.003 0.23+0.05 0.28+0.03
CV% 14.76 10.38 5.10 2418 25.50 16.51 16.130
F-test ns ns ns ns ns ns ns
Mean 0.55 0.69 0.53 0.04 0.01 0.24 0.28

Remarks: 1/Average + SD (n = 3) and different letters in the same column represent significant differences among treatments

(LSD’s test, p<0.05); DAP = Days after planting

#7Unan153E
anmsAnesziuneanasaiiinasanis
Wigiulanaznsnaniaugiiulfsludanign
Wudn 26 1.0 niuneanlefasians wnnraNsanis
wioiulnuaznanEnva sl L‘f‘immnnﬂi:ﬁu
Waanesalddenasaninasmyiuln ArANLTen
28910 wazAIUIUAN uAdinalugaauInyeInig
WwatyAute AuANgs auaulua wazanuauin
WA 40 - 65 NaALNAS W lldenasassazniafiy
Fuananda sestuawia swravia samdndean
Aage Audnduneanafalusu s1n W uay
nsgaldwaaneFaluudfad anuunnsneiunig
ann V\aﬁummamﬁqﬁuﬂléﬂuﬁmﬂgﬂmmm@m

AnsldnednNasaannszAULANAY 0.1-0.2 N5

Waavlaiasians Tunsuanduelfaiug FL2215

namnssuLsznA
1070UAMNNNINIdE LN TS NN U

=2 a a I va o
NITANEAN “‘VJLLLﬁ‘?;I‘LLﬂ" WAKANE ULATURUDUATU

v3Enilg-Taan (Ina) wenks ain Neyaszd

anuuazatiuayuuluninideafsiladnege

LANE19819D9

Aarakit, P., P.O. Josephine and J.L. Joyce. 2021.
Growth, yield and phosphorus use efficiency
of potato varieties propagated from apical
rooted cuttings under variable phosphorus
rates. African Journal of Plant Science
15(7):173-184.

Akinrinde, E.A. and T. Gaizer. 2006. Differences
in the performance and phosphorus-use
efficiency of some tropical rice (Oryza
sativa L.) varieties. Pakistan Journal of
Nutrition 5(3): 206-211.

Alexopoulos, A.A., T. Varzakas, S. Karras, A. Koriki,
A. Kotsiras and I. Xynias. 2019. Effect of
nitrogen and phosphorus fertilization on
growth components, yield and tuber quality

characteristics of two potato cultivars grown



NJ\J Maejo Journal of Agricultural Production 2025 7(3); 1-10 9

under organic production system. Acta
Horticulturae 1242: 191-198.

Atkinson, D., B. Geary, J. Stark, S. Love and
J. Windes. 2003. Potato varietal responses
to nitrogen rate and timing. Proceedings
of the 6" Western Nutrient Management
Conference, Salt Lake City. pp. 149-155.

Chiang Mai Royal Agricultural Research Center.
2017. Production of quality potato tubers.
Chiang Mai Royal Agricultural Research
Center, Horticultural Research Institute
Department of Agriculture Ministry of
Agriculture and Cooperatives, Chiang Mai.
[in Thai]

Economic Times. 2023. Develop “potato tubers”
to supply the industry worth more than
15 billion baht/year. Available: https://Awww.
thansettakij.com/economy/518696 (July 18,
2023). [in Thai]

Ekelof. J. 2007. Potato yield and Tuber set as
affected by phosphorus fertilization. Master’s
Thesis in Horticultural Science, Department
of Horticulture, Swedish University.

Fernandes, A.M., R.P. Soratto, L. A. Moreno and
R. M. Evangelista. 2015. Effect of phosphorus
nutrition on quality of fresh tuber of potato
cultivars. Bragantia Campinas 74(1): 102-109.

Gildemacher, P.R., P. Demo, |. Barker, W.
Kaguongo, G. Woldegiorgis, W.W. Wagoire,
M. Wakahiu, C. Leeuwis and P.C. Struik.
2009. A description of seed potato systems
in Kenya, Uganda and Ethiopia. American

Journal of Potato Research 86: 373-382.

Gitari, H.I., N.N. Karanja, C.K.K. Gachene and S.
Kamau. 2018. Nitrogen and phosphorous
uptake by potato (Solanum tuberosum L.)
and their use efficiency under potato-
legume intercropping systems. Field Crops
Research 222: 78-84.

Hopkins, B., B.G Hopkins, D.A. Horneck and
A.E. Macguidwin. 2014. Improving PUE
through potato rhizosphere modification
and extension. American Journal of Potato
Research 91(2): 161-174.

Inthasan, J. 2014. Soil fertility. Deprint Limited
Partnership, Chiang Mai. [in Thai]

Kititui, U. 2013. Efficiency of fertilizer usage on
eggplant production in Mae Taeng district,
Chiang Mai province. Master's Thesis in Soil
Science. Faculty of Agricultural Production,
Maejo University. [in Thai]

Lohacharoen, W., S. Patthanodom, P. Keatpratabjai,
W. Thongngam, |. Nuntagij, S. Ruamrungsri
and J. Kumchai. 2014. Effects of nutrients
deficiencies on growth and development and
nutrients in leaves of sweet pepper. Journal
Agricultural, 30(1): 39-48. [in Thai]

Marchner, H. 1995. Mineral nutrition of higher
plants. San Diego, United States of America.

Moorby, J. 1978. The physiology of growth and
tuber yield. /n: P.M. Harris (ed). The potato
crop: The scientific basis for improvement.
Chapman and Hill, London.

Murphy, J. and J.P. Riley. 1962. A modified single

solution method for the determination of
phosphate in natural waters. Analytica

Chimica Acta 27: 31-36.



NJ\J Maejo Journal of Agricultural Production 2025 7(3); 1-10 10

Nyiraneza, J., B. Bizimungu, A.J. Messiga, K.D.
Fullerand Y. Jiang. 2017. Potato yield and
PUE of two new potato cultivars in New
Brunswick, Canada. NRC Research Press
97(5): 784-795.

Office of Agricultural Economics. 2022. Cultivated
area, harvested area, yield and potato yield
per rai in 2022 Cultivated area, harvested
area, yield and potato yield per rai in 2022.
Available: https://oae.go.th/uploads/files/2025/
05/22/f1eeccbcdd4872e1.pdf (July 7,2023).
[in Thai]

Pequerul, A., C. Perez, P. Madero, J. Val and E.
Monge. 1993. A rapid wet digestion method
for plant analysis. pp.3-6. /n: M.A.C.
Fragoso and M.L. van Beusichem (eds.).
Optimization of plant nutrition. Kluwer
Academic Publishers, Spain.

Pongtaweeboon, N., P. Sutigoolabud, S. Ongrasert

and P. Noree. 2008. Influence of phosphorus
application rate on growth and yield of potato
(Solanum  tuberosum L.), cv. Atlantic.
Proceeding of the 10" Graduate Research
Conference, 18 January 2008, Khon Kaen
University. Khon Kaen, Thailand. [in Thai]

Salim, B.B.M., H.G. Abd EI-Gawad and A. Abou
El-Yazied. 2014. Effect of foliar spray of
different potassium sources on growth,
yield and mineral composition of potato
(Solanum tuberosum L.). Middle East
Journal of Applied Sciences 4(4): 1197-

1204.

Sekhar, V.C. and W.M. Iritani. 1978. Starch to sugar
interconversion in  Solanum tuberosum
L. influence of inorganic ions. Journal of
the Potato Association of America 55:
345-350.

Wasilewska-Nascimento, B., D. Boguszewska and
K. Zarzy. 2020. Challenges in the production
of high-quality seed potatoes (Solanum
tuberosum L.) in the tropics and subtropics.
Agronomy 10(260): 1-15.

Warit, B. and N. Damumpai. 2003. Potato. Faculty
of Agriculture, Chiang Mai University,
Chiang Mai. [in Thai]

Westermann, D.T. 1993 . Fertility management.
pp.77-86. In: R.C. Rowe (eds.). Potato
health management. Minnesota, USA.

Westra, A., P. Nolte, J. Whitworth and J. Durrin. 2020.
Seed potato production and certification.
p.65-68. In: S. Jeffrey, M. Thornton and
P. Nolte (eds.). Potato production systems.
University of Idaho. Springer Nature,
Switzerland AG.

Westermann, D.T. and G.E. Kleinkopf. 1983.
Phosphorus dynamics in potato plants.
Proceedings of the 34" Northwest Fertilizer
Conference, Portland, Oregon. pp. 89-97.

Wolf, B. 1913. Diagnostic techniques for improving
crop production. Food Products Press,

New York.



2ISHISWANNSSK

NISINUAS
e L G AamE T
PRODUCTION

NJU Maejo Journal of Agricultural Production 2025 7(3); 11-23 1

tlaqeiinasaniseansudamanisaainaauladiNas mina®uAeas@Ndnng i g mna
TNTY UIALT e
Factors Effecting the Adoption of Online Marketing Channel for Selling Products of Community

Enterprise Members Chiang Mai Province

lasan ARRAANE NIWAIR NUNUIE FEdNa NOIUA UWASWUN ANAAZYIAY

Irada Phakaphisit Kangsadan Kanokhong* Saisakul Fongmul and Phahol Sakkatat

ANTNITIRRUINSNENNTUATEUFTUNNINEAT ATERANTINANTNEAT WAnende U1y anedunsie dmdndeslud 50290
Division of Resources Development and Agricultural Extension, Faculty of Agricultural Production, Maejo University, San Sai,
Chiang Mai 50290

* Corresponding author: Kangsadan@miju.ac.th

(Received: 11 April 2024; Revised: 14 May 2024; Accepted: 27 May 2024)

Abstract

This study was conducted to investigate 1) socio- economic attributes of community enterprise
members in Chiang Mai province 2) a level of adoption of online marketing channel for selling products of the
community enterprise members 3) factors affecting the adoption of online marketing channel for selling
products of the community enterprise members; and 4) problems encountered and suggestions about the
adoption. The sample group consisted of 189 community enterprise members in Chiang Mai province who had
attended a training online marketing for selling products. A set of questionnaires was used for data collection
and analyzed by using descriptive statistics, inferential statistics and multiple regression.

Results of the study revealed that more than one- half of the respondents were male, 52 years old on
average, married, and lower secondary school graduates. Most of the respondents were Mainly engaged in
agriculture with an average annual income of 298,911.11 baht. Also, they earned an income from being
communing enterprise members for 13,566.13 baht per year on average. Besides, they received dividend as
community enterprise members for 593.91 baht per year on average. However, they had debts for 202,060.84
baht on average. Although most of them had their own capital. The respondents had been community enterprise
members for 5.49 years on average and they have an average of 2 products. They perceived news or
information about online marketing channel three times per year on average. The respondents attended training
on educational trip 0.5 time per year and contacted of hen community enterprise members once a year on
average. The respondents contacted government sector official once year. The respondents had a high level
of the adoption of online marketing channels for product selling. Based on into details, the following were found
at a high level: benefit perception (X =3.90), interest in new technology (X =3.84), intention to use (X =3.78),
actual use (X =3.69), and ease of use (X =3.67), respectively. Regarding factors affecting the adoption of
online marketing channel for selling products of the respondents, gender (p = 0.013) and income from being
community enterprise members (p = 0.04 1) were positive with a statistical significance level. However, age

(p<0.001) and capital source (p<0.001) and time span of membership (p = 0.008) were found to be negative
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with a statistically significant level. The following were problems encountered: Members lack participation in
operating within the community enterprise group, creating an online marketing channel is complex and difficult,
lack of funds to create and develop online marketing channels, there are limitations on equipment and network
signals, the distribution of the transportation system still does not cover all areas. The following were suggestion:
promote mutual awareness, create a standardized platform to advertise products directly, provide credit
sources for members to have working capital, support systematic planning of transportation processes.

Keywords: Adoption of technology, online marketing, community enterprise
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Table 1 Results of basic characteristics of the community enterprise’s members, economy and society

(n=189)
Variable X SD.

Gender (1 = male, 0 = female) 0.67 0.47
Age (years) 51.74 11.42
Marital status (1 = married, O = other) 0.63 0.48
Education level (O = not educated, 6 = Primary School, 9 = Junior 9.90 3.85

High School, 12 = Senior High School/ Voc. Cert., 14 = High

Voc. Cert., 16 = Bachelor’s Degrees or higher)
Main income (baht/year) 298,911.11 385,046.46
Income from being community enterprise members (baht/year) 13,566.13 32,649.68
Dividends from community enterprise members (baht/year) 593.91 1,425.42
Debt (baht) 202,060.84 466,009.07
Capital source (1 = personal capital, O = other) 0.67 0.46
Participating in community enterprise membership (year) 5.49 1.96
Product (number) 1.79 0.81
News about online marketing channels (times/year) 3.17 2.29
Training about online marketing channels (times/year) 0.50 0.90
Meeting with community enterprise members (times/year) 1.69 1.59
Contact with extension officer (times/year) 1.12 213
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Table 2 Level of adoption of online market channels for selling products of the community enterprise’s members

(n=189)

Adoption of online market channels X S.D. Level

Benefit perception 3.90 0.61 Most
Interest in new technology 3.84 0.68 Most
Ease of use 3.67 0.84 Most
Intention to use 3.78 0.73 Most
Actual use 3.69 0.89 Most
Total 3.77 0.66 Most

Remarks: Mostly = 4.21-5.00, Most = 3.41-4.20, Moderate = 2.61-3.40, Low =1.81-2.60, Lowest = 1.00-1.80
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Table 3 Factors affecting the adoption of the community enterprise’s members

Independent variables

Dependent

variable

Adoption of online market channels for selling

products
B t Sig.
Gender .248 2.508 .013*
Age -.014 -3.398 <.001**
Marital status -.051 -.527 .599
Education level .002 113 910
Main income 6.721E-8 427 .670
Income from being community enterprise members 3.169E-6 2.060 .041*
Dividends from community enterprise membership 4.210E-5 1.233 219
Debt 1.005E-7 .954 .341
Capital source -.330 -3.447 <.001**
Participating in community enterprise membership -.072 -2.693 .008**
Product .012 211 .833
News about online marketing channels .004 .200 .842
Training about online marketing channels -.011 -.206 .837
Meeting with community enterprise members .029 .843 400
Contact with extension officer -.025 -.966 .335
Constant 4.841 14.420 <0.001**

R%*=0.312 (31.2%)

F=5.218

Sig. F < 0.001**

Remarks: * Statistically significant level at 0.05, ** Statistically significant level at 0.01
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Abstract

The objective of this research was to study the production and marketing system of native chicken
farmers in the southern region. In order to motivate farmers to raise the income from their products. By collecting
data from native chicken farmers in Nakhon Si Thammarat and Phatthalung provinces. The result showed that
farmers who raised native chickens have a net profit per production cycle at 5.94 baht/kilogram, profit over cash
cost per production cycle at 17.53 baht/kilogram. The total cost of raising native chickens per production
cycle at 84.06 baht/kilogram, which were separated into fixed and variable costs. The most cost is food at
72.80 percent. While the distribution channel showed that farmers preferred selling live native chickens to
merchants in the local area, with the high percentage followed by distribution to wholesale merchants, retail
merchants. And others, such as community consumers, community restaurants, respectively. In relation to the
creation of native chicken production and marketing systems, additional management procedures such as
overseeing the native chicken feed program should be included to boost native chicken production efficiency.
To enable farmers to make genuine profits, breed development and cost-benefit analysis are implemented in
the production of native chickens. In addition to encouraging distribution networks and policies for creating
regional chicken products to boost farmer income.

Keywords: Production, marketing, native chicken
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AaLdnI LU Table 1

Table 1 Cost-Benefit of native chicken (baht/kilogram/production cycle)

Item Value Value Percentage
in cash non-cash
(baht) (baht)
Fixed cost
Depreciation of poultry structure and equipment 1.96 2.33
Opportunity cost for land use 1.31 1.56
Opportunity cost for capital 0.82 0.98
Total fixed cost 4.09
Variable cost
Breed 10.00 11.90
Feed 61.20 72.80
Drug and Vaccine 0.31 0.37
Floor laying materials 0.19 0.22
Structure repairs and equipment 0.30 0.36
Others such as water and electricity bills 0.47 0.56
Household opportunity cost 7.50 8.92
Total variable cost 79.97
Total cost 84.06 100.00
Total cash cost 72.47
Total income 90.00
Net income 5.94
Income over cash cost 17.53
Return on Investment (ROI) 7.06

Remarks: Data was obtained from interviews and author’s calculations
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Table 2 Distribution channel of native chicken

Distribution channel Frequency Percentage
Local gathering merchants 82 82.00
Wholesale merchants / Retail merchants 12 12.00
Other (community consumers/community restaurants) 6 6.00
Total 100 100.00

Remarks: data was obtained from interviews and author’s calculations
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Abstract

The objectives of this research were to study 1) personal basic factors and socio-economic factors
2) needs to create added value to betel nut, 3) participation of farmers in creating added value to betel nut,
4 ) relationship of factors to farmers' participation in creating added value, 5) problems and suggestions.
The sample group was 84 betel nut farmers by using interviews to collect data. Statistics used include
frequency, percentage, mean, standard deviation, minimum, maximum, and Chi-square to test the hypothesis.
The research shown that most betel nut farmers were female, an average age of 64.62 years old, marital status,
had a primary education level, an average agricultural family member was 1.52 people, an average farming
experience was 29.90 years. The average farming area was 5.98 rai, an average betel nut productivity was
788.69 kg/year, an average income was 26,261.90 Baht/year. The need to create added value was at a high
level with an average of 2.43 and patrticipation in create added value to betel nut at moderate level with an
averaging of 1.68. The hypothesis testing found that agricultural areas, income, and needs in creating added
value of betel nut were related to participation in creating added value of betel nuts at a statistical significance
level of 0.01, gender was related to in creating added value of betel nuts at a statistical significance level of
0.05. Due to decreased income but the yield was the same. This makes farmers want to participate in creating
added value. The problems of farmers where a community of Bang Tin Ped Subdistrict was farmers lack
participation in solving the situation of price decline, lacked joint activities, and lack of knowledge to change
patterns and create added value for betel nuts.

Keywords: Participation, creating added value, need, betel nut
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Table 1 Needs to create added value for betel nut

The need to create added value for betel nuts x S.D. Level of needs
Creating food added value 2.33 0.19 Moderate
Creating non-food added value 2.37 0.28 High
Creating services added value 219 0.24 Moderate
Creating a balance between production and preserving natural 2.75 0.31 High
resources and Creating a network of cooperation in community
business development.

Creating a trend through pubilic relations advertising 2.51 0.25 High
Total 2.43 0.19 High

Remark: 2.35 - 3.00 = High, 1.68 - 2.34 = Moderate, 1.00 - 1.67 = Low

nsidausaalunisasaya N liunven
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Table 2 Participation in create added value for betel nut

'
a v

AIWINADN (ALRAE 2.44) TRIAINN AB ATUNNT

'
a '

\WHY AR TNANRAILATWINWNLIFIRSTIWT (A1aRe 1.80)
FIUNITAFINWUTUGR/ATIRUAT (ANLRAY 1.70)
FUNIRANIANLTARZANE (NNIUAS) (ANLRAS 1.69)
N . 4 - .
WAZAIUNITFUIBINIATTIU GAP LNBLARN AR

NANAR (ALRAE 1.51) ANNaTAU (Table 2)

Participation in create added value for betel nut X S.D. Level of
participation
Logistics management (Transportation) 1.69 0.68 Moderate
Environmental protection agricultural product production 2.44 0.66 High
movement
Branding 1.70 0.72 Moderate
GAP standard certification to increase product value 1.51 0.67 Low
Production added value and packaging development 1.80 0.64 Moderate
Total 1.68 0.73 Moderate

Remark: 2.35 - 3.00 = High, 1.68 - 2.34 = Moderate, 1.00 - 1.67 = Low
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Table 3 An analysis of factors related to participation in creating added value for betel nut farmers

Dependent variable

Independent variables

Participation in creating added value for betel nut farmers

xz p-value
Sex 6.189 0.045
Age 7.282™ 0.122
Marital status 3.554™ 0.169
Education level 0.788™ 0.674
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Table 3 An analysis of factors related to participation in creating added value for betel nut farmers (Cont.)

Dependent variable

Independent variables

Participation in creating added value for betel nut farmers

xz p-value
Number of agricultural members 3.373™ 0.185
Experience 2.421™ 0.659
Agricultural areas 14.062" 0.007
Product quantity 1.013™ 0.603
Income 18516 0.001
14.725" 0.001

The need to create added value

Remark: *: Statistically significant level at 0.05, **: Statistically significant level at 0.01
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Abstract

The objectives of this research were to 1) study basic personal characteristics, some economic and
social aspects of avocado farmers 2) study farmers’ knowledge on the avocado growing 3) study a level of
needs towards avocado growing extension of the farmers 4) analyze factors related to the needs for the
development of growing avocado farmers, and 5) study problems encountered and suggestions of the farmers
in Pang Hin Fon sub-district, Mae Chaem district, Chiang Mai province. A questionnaire was used for data
collection from the sample of 226 avocado farmers and analyzed by using descriptive statistics, including
frequency, percentage, mean, maximum, minimum, and standard deviation. Including perform hypothesis
testing to find relationships between independent variables and dependent variables by using multiple
regression.

Results of the study revealed that most of the avocado farmers were male, with an average age of 45
years, married, and had elementary school certificate level. There was an average household of 4 with
workforce of 2 people. It was found that the farmers had all the household income an average of 115,139 baht
a year, had the land average of 15.20 rai per family and had contact with agricultural extension officers on
average 2 times per year on the pests and diseases subject. In addition, there is a need to develop the
processing and extension on growing avocado in Pang Hin Fon. Overall, we found that the farmers’ requirement
on extension was at a high level (average 4.07), as the most on section of planting area and seeds (average
4.26), farming and care (average 4.24), crop harvest management (average 4.22), and the last on the marketing
(average 3.54) respectively.

For hypothesis testing, it was found that factors related to the needs of growing avocado in Pang Hin
Fon sub-district, Mae Chaem district, Chiang Mai province had a positive relationship on age with the
statistically significant (p=0.001) and on the knowledge about avocado growing (p =0.005) but showed the

negative relation on the section of household workforce (p =0.015).
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For problems encountered, we found that most members faced the problem of water shortages in
summer -since avocado farming is a water-intensive activity-, the level of the farming/caring knowledges, pests
and diseases condition respectively. Their needs and suggestions were that they want the government to
support and develop on water systems, knowledge, innovation and technology for avocado farming.

Keywords: Needs of farmers, agricultural extension, avocado
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Table 1 Results of basic characteristics of farmers, economy and society

(n =226)
Variable Frequency % X S.D.
Gender Male 64.60 0.65 0.48
Female 35.40
Age (years) - 44,99 10.86
Marital status Married 91.60 2.13 0.72
Other 8.40
Education level  Elementary school 70.30 1.60 1.55
Un-educated 2970
Family member (number) - 4.48 1.70
Number of household labors (number) - 2.24 1.25

Household income (baht/year)

Household debt (baht/year)

Amount of land for hemp planting (rai)

Social position (number)

Contact with extension officer(times/year)
Awareness of news about avocados (times/year)

Agricultural training or educational trip (times/year)

- 115,139.38 148,905.17
- 114,898.23 290,881.18

- 15.20 11.71
- 0.12 0.33
- 2.29 2.12
- 0.82 0.60

- 0.61 0.82
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AILAAINA LY Table 2

Table 2 Knowledge of growing avocados among farmers in Pang Hin Fon subdistrict, Mae Chaem district,

Chiang Mai province

(n = 226)
Level of knowledge in planting avocados Frequency Percentage
Hight (15-20 scores) 14 6.20
Moderate (8-14 scores) 186 82.30
Low (0-7 scores) 26 11.50

X =169 , Min- Max = 5-18

S.D. =283

Remarks: Most =15-20 Moderate = 8-14 Low = 0-7
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Table 3 An average mean score, standard deviation, and a need level of farmers

(n = 226)
Farmers' need to promote avocado cultivation X S.D. Interpret
Planting areas 4.26 0.47 Mostly
Planting and care of plants 4.24 0.46 Mostly
Crop harvest 4.22 0.52 Mostly
Marketing and plant processing 3.54 0.79 Most
Total 4.07 0.41 Most

Remarks: Mostly = 4.21-5.00 Most = 3.41-4.20 Moderate = 2.61-3.40 Low =1.81-2.60 Lowest = 1.00-1.80
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(n =226)

Independent variables

Dependent variable

Farmer's need of cultivation extension of avocado

B t Sig.
Gender .010 .205 .838
Age .019 7.012 <.001**
Marital status -.078 -1.257 .210
Education level .000 -.058 .954
Family member .009 .534 .594
Number of household labors -.054 -2.450 .015
Household income 1.849E-7 1.165 .245
Household debt -2.643E-8 -.321 748
Amount of land for hemp planting .003 1.260 .209
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Table 4 Factors having relationships with needs of farmers (Cont.)

Independent variables

Dependent variable

Farmer's need of cultivation extension of avocado

B B
Social position .059 1.354 A77
Contact with extension officer .010 762 A47
Awareness of news about avocados .075 1.591 113
Agricultural training or educational trip -.044 -1.402 162
Knowledge about growing avocados .024 2.867 .005**
Constant 2.934 16.083 <.001**
R’ = .343 (34.3%) F=7.878 Sig. F <.001**

Remarks: * Statistically significant level at 0.05, ** Statistically significant level at 0.01
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Abstract

This research aimed to study 1) demographic and economic characteristics 2) knowledge of farmers
in biochar production 3) knowledge management on biochar application in hemp cultivation 4) differences
between demographic and economic characteristics and knowledge management on biochar application in
hemp cultivation by farmers in Ban Krang subdistrict, Mueang district, Phitsanulok province. The sample was
152 households and collected data from January - February 2024 by using an interview form. Statistics used
were frequency, percentage, mean, standard deviation, t-test, and F-test.

The research results found that farmers were male, average age 44.62 years old, with high school
education or vocational certificate, average number of members was 4.57 people, average number of workers
was 3.73 people. The average experience in making biochar was 1.01 years, average annual income was
24,730.26 baht and average annual expenses was 10,421.05 baht. Knowledge in biochar production was at
a moderate level with an average of 16.37. Knowledge management in using biochar in growing hemp was at
a moderate level with an average of 2.13. The hypothesis was found that household workers had an impact on
knowledge management on biochar application in hemp cultivation by farmers regarding access to knowledge
at a significant level of 0.05. Household expenses were affected knowledge management on biochar
application in hemp cultivation by farmers regarding learning at a significant level of 0.05. Furthermore, Levels
of knowledge in biochar production in households also affected knowledge management on biochar application
in hemp cultivation by farmers with significant at 0.01.

Keywords: Knowledge management, biochar, hemp cultivation, farmer
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(Table 1)
Table 1 Demographic characteristics of the respondents
(n=152)
Demographic characteristics n (%) Mean Max Min S.D.
Gender
Male 85 (55.90)
Female 67 (61.00)
Age (years old) 44.63 65 25 8.74
<41 50 (32.90)
41-47 48 (31.60)
> 47 54 (35.50)
Education
Primary school 52 (34.20)
High school to vocational certificate 66 (43.40)
Bachelor’'s degree or upper 34 (22.40)
Family members 4.57 8 2 1.08
1-4 74 (48.70)
>4 78 (51.30)
Labor members 3.73 8 1 1.29
1-3 69 (45.40)
>3 83 (54.60)
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Table 1 Demographic characteristics of the respondents (Cont.)

Demographic characteristics n (%) Mean Max Min S.D.
Income per year per rai (Baht) 24,730.26 80,000 5,000 11,851.72
< 17,000 53 (34.90)
17,000 - 28,000 47 (30.90)
> 28,000 52 (34.20)
Outcome per year per rai (Baht) 10,421.05 45,000 1,000 8,261.08
< 5,000 57 (37.50)
5,000 - 11,000 38 (25.00)
> 11,000 57 (37.50)
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Table 2 Knowledge of farmers on biochar production
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Knowledge level Frequency Percentage
High (17.00 - 25.00 scores) 74 48.70
Moderate (9.00 - 16.00 scores) 78 51.30
Low (1.00 - 8.00 scores) 0 0.00
Total 152 100.00

Remark: Mean = 16.37, S.D. = 0.50, Minimum = 10.00, Maximum = 23.00
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Table 3 Knowledge management for biochar application

Level of knowledge
Knowledge management for biochar application x S.D.
management
Identification of knowledge 2.18 0.36 Moderate
Creating and seeking knowledge 2.10 0.42 Moderate
Systematic knowledge management 212 0.36 Moderate
Compiling knowledge and filtering knowledge 212 0.36 Moderate
Access to knowledge 213 0.39 Moderate
Sharing and exchanging knowledge 212 0.38 Moderate
Learning 213 0.39 Moderate
Total 213 0.27 Moderate

Remark: 2.34 - 3.00 = High, 1.67 - 2.33 = Moderate, 1.00 - 1.66 = Low
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Assessment of Soil Properties Influencing Chlorpyrifos Contamination Using Geoinformatics in

Marian plum Farm (Bouea burmanica Giriff.): A Case Study of Mueang Nakhon Nayok District,

Nakhon Nayok Province
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Abstract

Since the utilization of insecticides induces contamination in agricultural produce and the environment,
the research aims to (1) study physical factors of the soil that affect the accumulation of Chlorpyrifos in Marian
Plum's plantation (2) examine the risk of contamination by applying Analysis Hierarchy Process: AHP and Fuzzy
Analytic Hierarchy Process: FAHP. The findings indicate that, according to the AHP method, the eigenvector of
soil texture has the highest value (0.362), followed by soil pH (0.240), infiltration rate (0.138), soil depth (0.130),
slope (0.081), topology wetness index: TWI (0.048), respectively. However, the findings from the FAHP method
suggest that the eigenvectors respectively ranked from the highest to lowest as follows: soil texture (0.194),
soil pH (0.181), soil depth (0.165), infiltration rate (0.162), slope (0.155), TWI (0.142). The spatial overlay
analysis also reveals the risk of contamination in 5.4 1 sq.km of Marian Plum's plantation in Mueang District,
Nakhon Nayok Province. Following the AHP method, the risk is highest at 3.36 sg.km, high at 2.01 sg.km, and
moderate at 0.04 sg.km. The FAHP method, on the other hand, shows that the risk is highest at 0.23 sqg.km,
high at 4.66 sg.km, moderate at 0.52 sqg.km, and low at 0.001 sqg.km. Additionally, the contamination of
Chlorpyrifos is not detected in the analysis of the soil sample. According to the findings from the field survey,
the result is most likely due to the lack of agricultural Chlorpyrifos trade in the research site for at least a year.

Keywords: AHP, FAHP, insecticides, soil contamination
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Table 1 Compare the weight factor between AHP and FAHP

AHP FAHP
Factor
Eigenvector range Eigenvector range
Soil texture 0.362 1 0.194 1
Soil pH 0.240 2 0.181 2
Infiltration rate 0.138 3 0.162 4
Soil depth 0.130 4 0.165 3
Slope 0.081 5 0.155 5
Topology wetness index 0.048 6 0.142 6
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Figure 1 Map showing risk of chlorpyrifos contamination in agricultural areas in Mueang district, Nakhon Nayok

province, with A) the AHP method and B)the FAHP method
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Table 2 Level 2 agricultural land use that is at risk of chlorpyrifos contamination, with the AHP method and the

FAHP method

Level Highest risk High risk Moderate risk Low risk

Land use AHP FAHP AHP FAHP AHP FAHP FAHP
A1 Paddy field 138.13 13.67 66.71 178.97 1.87 14.08 0.03
A2 Field crop 0.66 0.77 1.36 0.07
A3 Perennial 2.48 0.22 2.62 4.31 0.03 0.60
A3/A4 Perennial/Orchard 0.05 0.06 0.1 0.01 0.02
A4 Orchard 8.04 0.46 9.89 14.82 0.12 2.77
A5 Horticulture 0.59 0.04 0.58 1.02 0.11
A7 Pasture and farm 0.20 0.02 0.28 0.40 0.05
house
AT7/A9 Pasture and farm

4.38 0.41 0.01 3.97 0.01

house/Aquacultural land
A8 Aquatic plant 0.05 0.05 0.94
A9 Aguacultural land 49.48 5.38 1.10 44.95 0.01 0.27
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Figure 2 Map showing risk of chlorpyrifos contamination in Marian Plum's plantation in Mueang district,

Nakhon Nayok province, with A) the AHP method and B) the FAHP method
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Abstract

The objectives of this research were to study 1) basic personal factors, and socio-economics factors
of farmers 2) acceptance to use drones in cassava cultivation 3) decision to use drones for cassava cultivation
4) problems and obstacles for farmers in cassava cultivation at Tha Bo district, Nong Khai province. Data were
collected by using questionnaires and analyzed by using descriptive statistics, such as frequency, percentage,
minimum value, maximum, value, mean, standard deviation and Pearson Chi-square test. A sample group was
302 farmers. Results showed that most farmers were female with an average age of 61 years old, and
a bachelor's degree. The average number of family members was 4.74 people. There was an average of 1.85
agricultural laborers per household. The average experience of farmers in cassava cultivation was 2.25 years.
The average income of farmers was 59,862.50 Baht per year. The average amount of land for cassava
cultivation was 13.36 rai per family. A characteristic to use drones was spraying pesticides by gathering of
farmers in the area. The overall acceptance for use of drones in cassava cultivation was at a high acceptance
level. There was an average acceptance level of 2.15. The overall decision level to use drones for cassava
cultivation was at the high decision level. The average decision level to use drones for cassava cultivation was
1.99. From the hypothesis testing, it was found that gender, age, education level, number of family’s labors,
experience in cassava cultivation, a characteristic to use drones was spraying pesticides by gathering of
farmers in the area, and acceptance to use drones in cassava cultivation were related to the decision to use
drones for cassava cultivation was statistically significant at the 0.01 level. The problem found was that farmers
were lacking appropriate knowledge for using agricultural drones in cassava cultivation.
Keywords: Acceptance, decision, agricultural drone, cassava cultivation

Introduction October of 2021 which cause the cassava to be

Cassava is the main economic crop of damaged and unable to harvest the cassava yield

Thailand. It is expected that the income of farmers
who grow cassava will increase to 790 billion baht
or an expansion of 17.1%, with output volume and
price expected to increase by 0.6 % and 16.4 %,
respectively, even though the harvested area will

decrease due to flooding during September and

per Rai in 2022. The price of cassava is likely to
improve due to the demand for processed cassava
chips, pellets, cassava flour and ethanol, together
with the increased price of crude oil, causing the
price of cassava to increase. (Center for Economic

Analysis TTB, 2022) Thailand is considered an
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important producer of cassava in the world but little
is used for consumption. Most of them are
popularly processed into products for export.
Thailand's cassava products are export products
with high demand in international markets which
has the largest export volume in the world.

In addition, the use of fertilizer herbicides,
and insecticides are very necessary for growing
cassava to produce high yields and weight while
cassava also needs a high quality of soil, good
quality of water, no weeds, and no aphids. The
important factor that makes cassava have good
quality lies in taking special care and attention
during its lifespan as first 4 months therefore,
during the care period, manpower and money must
be used. Normally, spraying pesticides and
sowing fertilizers, herbicides, and insecticides in
plantations was applied manual labor which
required many hours of work to be sprayed
thoroughly. It may cause crop damage and there is
a risk of danger from the diffusion of chemicals to
the workers who sprayed them. Therefore, utilizing
agricultural drones in farming helps keep farmers
safe without having to directly touch biological
products or chemicals including not having to walk
into the planting area. With government support,
more farmers are turning to growing cassava, but
labor shortages and limited time are causing
farmers to use agricultural drones on farms.
The advantage of using a drone to spray chemicals
reduces the time that people must use the tank to
spray or spray the pesticides across the cassava
fields. This will take a long time and will not allow

spraying the pesticides thoroughly. Moreover,

there is a long-term plan, using drones to spray
pesticides will be more cost-effective than hiring
people to spray pesticides and can solve the
problem of labor shortages previously, it took many
people to do agriculture, which took several hours
per 10 Rai but when drones are introduced,
the number of workers can be reduced to just
1-2 people for supervision and reduce time to only
10 minutes. In the future, agricultural drones may
be one of the important helpers for Thai farmers
(Digital Economy Promotion Agency, 2019)

For these reasons, beginning to see the
use of service of drones for decision on using
drones for cassava cultivation in some groups,
such as new generation farmers, large scale
farming is increasing, causing some groups of
farmers to hire people with licenses to spray
various substances. Moreover, those farmers who
join the group which is provided by government
with One Tam Bon One Digital project (Digital
Economy Promotion Agency, 2019). Butin the early
days of using drones for decision on using drones
for cassava cultivation, it is not known exactly what
factors affected the decision to use drones for
decision on using drones for cassava cultivation.
The researcher is therefore interested in studying
the factors affecting farmers' decision on using
drones for cassava cultivation in Tha Bo district,
Nong Khai province. To provide a guideline for
using drones in decision on using drones for
cassava cultivation with efficiency and maximum

benefit for farmers in the future.
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Materials and Methods
Population and sample

The population and sample used in this
study were 1,223 households in the year 2020 of
farmers who grow cassava (Office of Agricultural
Economics, 2020) in Tha Bo district, Nong Khai
province. The sample size of 302 people was
determined by using Taro Yamane's formula
(Yamane, 1973) with the error value of 0.05 through

simple random sampling method.

Research tools

The tool used in this research was a
questionnaire, divided into 3 parts consisting of
Part 1: Personal and socio-economic factors of
farmers. Data in this section includes gender, age,
educational level, family member, family members
who are agricultural workers, experience in growing
cassava, income from agricultural occupation,
types of fertilizer used in growing cassava, Labor
costs for fertilizing and spraying. Size of cassava
planting area, characteristics of using the drone,
channels for receiving news and the integration of
farmers in the area. Part 2: acceptance to use of
technology and Part 3: Decision to use drones for
cassava cultivation by farmers in Tha Bo district,
Nong Khai province.

Testing tools in this research checks
the validity of the content by using 3 experts to
check the accuracy of the content and the use of
language in communication and improved until
complete by testing with 30 sets of cassava farmers
who were not the sample group to test. After that,
the collected data will be used. Let's test the

statistical reliability by finding the confidence

coefficient of the questionnaire using Cronbach's
Alpha coefficient analysis method, the use of
technology acceptance was 0.98, and the decision

to use drones for cassava cultivation was 0.96.

Data analysis and processing

Data analysis is divided into 1) Descriptive
statistics search for statistical values, including
percentages, averages, maximum, minimum, and
standard deviation 2) Inferential statistics test the
hypothesis to find the relationship between the
personal and socio-economic factors of farmers
and the decision to use drones for cassava
cultivation by using the Pearson Chi-square test
and statistical significance was at the 0.01 and 0.05
levels.

The acceptance of the technology means
acceptance to use drone, as group farmers not by
buying drone directly. The criteria for interpreting
the data are specified as follows:

An average score of 1.00 - 1.66 means a
low level of acceptance.

An average score of 1.67 - 2.34 means a
moderate level of acceptance.

An average score of 2.35 - 3.00 means a
high level of acceptance.

Explaining the meaning of the average
score obtained from data on the decision to use
drones for cassava cultivation. The criteria for
interpreting the data are specified as follows:

An average score of 1.00 - 1.66 means a
low level of decision.

An average score of 1.67 - 2.34 means a

moderate level of decision.
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An average score of 2.35 - 3.00 means a

high level of decision.

Results and Discussion
Personal and socio-economic factor of farmers
The research results found (Table 1) that
the majority of farmers were female with 60.90
percent and 49.70 percent were over than at age
of 51 years, average age was 61 years old, had a
bachelor's degree with 50.00 percent, the number
of family members was 4-6 people, 60.30 percent,
an average 4.74 people and had 1 - 3 family
members who were agricultural workers, 83.10
percent, an average of 1.85 people, had experience
cassava cultivation for less than 4 years, with an
average of 2.25 years. Farmer had an income from
agricultural occupation of about 150,000 baht per
year, with 49.70 percent, an average income was
59,862.50 baht per year. The type of fertilizer used
in cassava cultivation was liquid with 60.30
percent. The average price for hiring fertilizer
sprayers and sprayers in the area was less than
150 baht per Rai, with 46.40 percent, an average of
131.00 baht. There was an area for cassava
cultivation 1-30 Rai, with 79.80 percent, an average

of 13.36 Rai. Characteristics of using drones by

spraying was 56.60 percent. There were channels
for receiving general news from the internet
and social media such as YouTube/Facebook/
Line/Website with 63.60 percent and there was a
gathering of farmers in the area of 43.70 percent.
Consistent with Apisithpinyo et al. (2022) studied
the factors affecting the break-even point and safe
surplus from cassava cultivation in Nakhon
Ratchasima Province was found that the majority of
farmers were female, 53.47 percent. The same as
Wannok and Haputta (2023) studied factors related
to the behavior of using pesticides among cassava
farmers in Po Daeng subdistrict, Rural district,
Khon Kaen province, found that 47.87% were aged
50 years and over. Similarly, Bunsongsree and
Treewannakul (2023) studied farmers' compliance
with measures to prevent and eliminate cassava leaf
spot disease in Khon Buri district Nakhon Ratchasima
province was found that the average number of
workers in the household was 1 person, 53.52 percent
and Nungarm et al. (2021) studied farmers' opinions
on agricultural promotion of the Center for Agricultural
Technology Promotion in Crop Protection, Suphanburi
province found that there was less than 16 Rai of

agricultural land, 34.62 percent.
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Table 1 Personal and socio-economic factors of farmers

Personal and socio-economic factors of farmers n (%) Mean Max Min S.D.
Gender
Female 184 (60.9)
Age (years old) 61 66 27 0.783
21-35 years old 61 (20.2)
36-50 years old 91(30.1)
> 51 years old 150 (49.7)
Education
Bachelor's degrees 151 (50.0)
Number of family members (people) 474 §] 1 0.490
1-3 people 120 (39.7)
4-6 people 182 (60.3)
Family’s labors (people) 1.85 6 1 0.375
1-3 people 251 (83.1)
4-6 people 51 (16.9)
Experience in cassava cultivation (years) 2.25 17 0 0.819
< 4 years 130 (43.0)
5-9 years 92 (30.5)
> 10 years 80 (26.5)
Income from agricultural occupation (Baht/year) 59,862.50 900,000 10,000 0.861
< 150,000 Baht/year 150 (49.7)
150,000-300,000 Baht/year 112 (37.1)
300,001-500,000 Baht/year 20 (6.6)
> 500,001 Baht/year 20 (6.6)
Types of fertilizer used in cassava cultivation
Water type 182 (60.3)
Average price for hiring fertilizer sprayers and 131 6,000 120 0.888
sprayers in the area (Baht)
<150 Baht 140 (46.4)
151-300 Baht 60 (19.9)

> 301 Baht

102 (33.8)
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Table 1 Personal and socio-economic factors of farmers (Cont.)

Personal and socio-economic factors of farmers Mean Max Min S.D.
Number of areas for cassava cultivation (Rai) 13.36 50 1 0.505
1-30 Rai 241 (79.8)
31-50 Rai 50 (16.6)
> 51 Rai

Drone used characteristics

Spray 171 (56.6)

Channels for receiving general news

Internet and social media 192 (63.6)
YouTube/ Facebook/Line/ Website
Gathering of farmers in the area 132 (43.7)

Farmers’ adoption on agricultural drone

The research results found that the overall
level of acceptance of the use of drones for
cassava cultivation was at a moderate level of
acceptance. The average acceptance level was
2.15when considering each aspect, was found that

there was an acceptance level for the use of drones

for cassava cultivation. The perceived ease of use
was the greatest (average score 2.24), followed by
attitude toward using (average score 2.23),
perceived usefulness (average score 2.21), and
intention to use (average score 2.19) and perceived

risk (average score 2.01), respectively (Table 2).

Table 2 Farmers’ acceptance of the use of drone cassava cultivation

Acceptance of the use of drone cassava cultivation X S.D. Acceptance level
Perceived usefulness 2.21 0.648 Moderate
Perceived ease of use 2.24 0.700 Moderate
Intention to use 219 0.733 Moderate
Perceived risk 2.01 0.737 Moderate
Attitude toward using 2.23 0.650 Moderate
Average 2.15 0.580 Moderate

Remarks: 2.35 - 3.00 = High acceptance, 1.68 - 2.34 = Moderate acceptance, 1.00 - 1.67 = Low acceptance as the acceptance

means acceptance to use of technology
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Farmers’ decision on using drones for cassava
cultivation

The research results found that the overall
level of decision on using drones for cassava
cultivation was at a moderate level of decision.
There was an average level of decision on using
drones of 1.99 when considering each aspect,

was found that there was an average level of

decision on using drones for cassava cultivation.
The convenience of drones used was the most
(average score 2.11), followed by product
description and clear price (average score of 2.02),
cost reduction on farm management (average
score 1.98), and available for trial service (average

score 1.84) respectively (Table 3).

Table 3 Farmers’ decision on using drones for cassava cultivation

Decision on using drones for cassava cultivation X S.D. Decision level
Convenience of drones used 2.1 0.607 Moderate
Product description and clear price 2.02 0.676 Moderate
Available for trial service 1.84 0.613 Moderate
Cost reduction on farm management 1.98 0.635 Moderate
Average 1.99 0.555 Moderate

Remarks: 2.35 - 3.00 = High, 1.68 - 2.34 = Moderate, 1.00 - 1.67 = Low

Relationship with factors affecting the decision on
using drones for cassava cultivation

Results from the study found that gender
is related to the decision to use drones for cassava
cultivation. at the statistical significance level of
0.01, especially understanding of new technology
perceived ease of use and perception of benefits
and confirmed relationship with farmers' intentions
to use it as they need labor for hard work.
Consistent with Shi Zheng et al. (2019) a study
of technology adoption among farmers in Jilin
province, China, found that gender was an important
factor affecting farmers' technology adoption
intentions.

Age has a relationship with the decision to

use drones for cassava cultivation. At the statistical

significance level of 0.01, which indicates that the
age of cassava farmers increases, the decision to
use drones for cassava cultivation will be increased
as they don’t have adequate labor work. Consistent
with Wannok and Haputta, 2023), conducted a
study of factors related to the behavior of using
pesticides among cassava farmers in Po Daeng
subdistrict, Rural district, Khon Kaen province.
It was found that the age of the farmers was
related to the behavior of using chemicals.
Farmers' chemical pesticides are statistically
significant at the 0.05 level.

The level of education is related to the
decision to use drones for cassava cultivation at the
statistical significance level of 0.01. Different levels

of education granted farmers more knowledge,
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better understanding of benefits of use and easier
access to information on using agricultural drones.
This makes it easier to influence the decision
to use agricultural drones in cassava cultivation.
Consistent with Sanprasert et al. (2020), studied
the factors affecting satisfaction in forming a group
of rubber farmers in Sanam Chai Khet district,
Chachoengsao province found that the education
level. It has an influence on the satisfaction of
joining together as a member of the rubber farmer
group. Statistically significant was at the 0.05 level.

The number of family labor is related to the
decision to use drones for cassava cultivation at a
statistical significance level of 0.0 1, indicating
that the number of family’s labor can be main labor
work and from the study found that farmer had
1-3 labors which using drones for cassava
cultivation can be support limited labor work.
Consistent with Kaewlaima et al. (2017), a study of
factors affecting the acceptance of organic farming
by farmers in Mae Hor Phra subdistrict, Mae Taeng
district, Chiang Mai province found that the
number of laborers used in the agricultural
sector was a factor affecting the acceptance of
organic farming by farmers in Mae Hor Phra
subdistrict, Mae Taeng district, Chiang Mai
province. Statistically significant was at the 0.05
level.

Experience in growing cassava is related
to the decision on using drones for cassava
cultivation at a statistical significance level of 0.01,
indicating that farmers with average 2.25 years
experiences in cassava cultivation as farmer with

less experience was better at applying technology

than farmers who had more experience. Consistent
with Bunsongsree and Treewannakul (2023) ,
studied the implementation of measures to prevent
and eliminate cassava leaf spot disease among
farmers in Khonburi district, Nakhon Ratchasima
province found that experience in cassava cultivation
was related to farmers' compliance with measures
to prevent and eliminate cassava leaf spot disease
at a statistical significance level of 0.01.

Drone used characteristics for spraying
pesticides are related to the decision on using
drones for cassava cultivation at a statistical
significance level of 0.01. Most farmers used for
spraying such as pesticide and chemical fertilizer
lead farmers who have a lot of knowledge in using
pesticides had a behavior in using pesticides
more correctly than farmers with less knowledge.
Consistent with Wannok and Haputta (2023) ,
studied factors related to the behavior of using
pesticides among cassava farmers in Po Daeng
subdistrict, Rural district, Khon Kaen province. It
was found that knowledge about the use of
pesticides and knowledge about the effects of
using pesticides. It is significantly related to
farmers' pesticide use behavior at the 0.05 level.

The gathering group of farmers in the area
is related to the decision on using drones for
cassava cultivation at a statistical significance level
of 0.01, indicating that the grouping of farmers who
grow cassava in the area had desire to use drones
for reducing the inputs. Additionally, farmers are
able to share and exchange their information
on using agricultural drones. Consistent with

Panyayuen et al. (2020), a study was conducted on
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the need of promoting the cultivation of vegetables
safe from toxins among farmers in Mueang Pan
district, Lampang province. It was found that being
a member of the vegetable group safe from toxins
It will result in the average demand for promoting
the cultivation of vegetables safe from toxic
substances reduced at a statistical significance
of 0.01.

Acceptance of using technology related
to the decision on using drones for cassava
cultivation at a statistical significance level of 0.01,
as farmers who accept technology that will be able

to learn, sharing, exchange knowledge and will be

affected farmer to make decision on using
agricultural drone which increase the efficiency of
cassava cultivation. Consistent with Soyyana et al.
(2022), studied the acceptance of the technology
of using unmanned aerial vehicles for spraying
chemicals among rice farmers, San Kamphaeng
district, Chiang Mai province found that farmers'
acceptance of drone technology on spraying
chemicals in rice fields. It is to make farmers aware
of the benefits and features of the technology that
will be used in drone management with statistical

significance at the 0.01 level.

Table 4 Relationship between farmers' personal and socio-economic factors and factors affecting the

decision on using drones for cassava cultivation

Farmers' personal and socio-economic factors

Factors affecting the decision

on using drones for cassava cultivation

xz P-value Significance
Gender 10.618** 0.005 Sig.
Age 65.855** 0.000 Sig.
Education 30.650** 0.000 Sig.
Family’s labors 18.488** 0.000 Sig.
Experience in cassava cultivation 60.742** 0.000 Sig.
Drone used characteristics 34.842** 0.000 Sig.
Gathering of farmers in the area 90.487** 0.000 Sig.
Technology acceptance 407.889** 0.000 Sig.

Remarks: ~Significance level at 0.01, No cell with a frequency lower than 5 and not exceed 20%

Conclusion

Farmers had an overall acceptance
level of using drones for cassava cultivation at
a moderate level of acceptance. The average

acceptance level was 2.15 when considering each

aspect, was found that the perceived ease of use
was average score of 2.24, followed by attitude
toward using at average score of 2.23, perceived
usefulness at mean score of 2.21, intention to use

at average score of 2.19 and perceived risk
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at average score of 2.01). Farmers' overall level of
decision to use drones for cassava cultivation was
at the moderate level of decision. There was an
average level of decision on using drones of 1.99
when considering each aspect, was found that
a convenience of drones used was average score
of 2.11, followed by product description and clear
price average score of 2.02, cost reduction on farm
management average score of 1.98, available
for trial service average score of 1.84, and
hypothesis testing found that personal economic
and social factors such as gender, age ,education,
family members workers, experience in cassava
cultivation, drone usage characteristics, gathering
of farmers in the area, and technology acceptance
of farmers in Tha Bo district, Nong Khai province.
An acceptance of the use of drones related to the
decision on using drones for cassava cultivation
with statistical significance at the 0.0 1 level.
The problem found that farmers were lake of
knowledge and the benefits of using agricultural
drones in cassava cultivation for increase efficiency

in cassava cultivation.
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Abstract

The effect of abscisic acid (ABA) on physiological responses, growth, yield components, yield, and quality
of peanut seed under water deficit in field trial conditions was evaluated. Seeds of peanut cv. DOA Khon Kaen
5 seeds were treated with foliar ABA at the rate of 0 10 20 and 30 ppm during pod initiation stage (R3 growth
stage) in water-deprived plants compared to unapplied in water-deprived plants and well-watered plants.
The results showed that photosynthetic rate, transpiration rate, and H,O conductance under water deficit were
less than those under well-watered. However, photosynthesis water use efficiency and vapor pressure deficit
based on leaf temperature per air temperature increased more than those under well-watered. Foliar application
of ABA at 10 ppm during pod initiation stage increased pod fresh weight and pod dry weight of peanut under
water deficit. Moreover, seed moisture, germination, and vigor of peanut seeds tested by accelerated aging
test under water deficit was not significantly different from under well-watered, according to the Department of
Agriculture's registered peanut seed standards (standard germination > 75%)

Keywords: Water deficit condition, photosynthetic rate, transpiration rate, seed yield and quality
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Figure 1 (a) Field capacity during pods beginning, (b) photosynthetic rate (photo), (c) transpiration rate (tr mmol),
(d) photosynthesis water use efficiency (WUE), (e) conductance to H,O (Cond), (f) vapor pressure
deficit based on leaf temperature per air temperature (vpdl leaf/air) of peanut plant foliar applied

with different concentrations of abscisic acid (ABA) under water deficit conditions
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Table 2 Plant growth of peanut seeds foliar applied with different concentrations of abscisic acid (ABA) under

water deficit and well-watered conditions

Treatment Plant Canopy Root Number of Dry weights Dry weights

height width length branches/plant”  of stem/plant  of root/plant
(cm) (cm) (cm) @" (9)

T1 Unapplied 34.33 30.38 19.48 7.70 bc 4112b 4.72

T2 ABA 10 ppm 34.23 31.85 21.05 8.50 abc 56.14 a 6.42

T3 ABA 20 ppm 31.95 28.75 19.73 8.93a 45.19 ab 5.52

T4 ABA 30 ppm 37.05 29.30 19.90 8.80 ab 46.62 ab 6.64

T5 Unapplied 36.75 28.13 17.63 745c 35.55b 4.86

under well-watered

Mean 34.86 29.68 19.56 8.28 44.92 5.63

F-test ns ns ns * * ns

C.V. (%) 8.46 7.20 10.79 8.29 16.17 18.51

Remarks: " Means followed by a common lowercase letter within the same column are not significantly different at p<0.05 by DMRT
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Table 3 Yield components of peanut seeds foliar applied with different concentrations of abscisic acid (ABA)

under water deficit and well-watered conditions

Treatment Number of 100 seed Weight of Weight of Pods threshed
pods/plant” weights (g) pods/plant (g)"  seed/plant (g) (%)
T1 Unapplied 37.13¢c 59.70 39.84 ab 26.70 67.03
T2 ABA 10 ppm 48.05 a 55.25 4741 a 30.43 63.48
T3 ABA 20 ppm 38.65 bc 61.90 4424 a 29.87 67.64
T4 ABA 30 ppm 43.85 ab 59.83 46.39 a 30.65 65.36
T5 Unapplied 33.38¢c 52.55 32.29b 20.35 62.94
under well-watered
Mean 40.21 57.85 42.04 27.60 65.29
F-test * ns * ns ns
C.V. (%) 9.23 8.76 12.54 19.05 7.22

Remarks: " Means followed by a common lowercase letter within the same column are not significantly different at p<0.05 by DMRT
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Table 4 Yield, seed yield, and seed quality of peanut seeds foliar applied with different concentrations of

abscisic acid (ABA) under water deficit and well-watered conditions

Treatment Fresh weight of Dry weight Seed moisture Seed Seed vigor
pods (kg/rai)’  of pods (kg/rai)’  content (%)  germination (%) by AA (%)

T1 Unapplied 560.0 b 373.3b 4.59 89.88 76.00
T2 ABA 10 ppm 7173 a 478.2 a 4.23 94.88 80.75
T3 ABA 20 ppm 661.3 ab 440.9 ab 4.25 90.94 81.75
T4 ABA 30 ppm 570.7 b 3804 b 4.11 92.00 82.13
T5 Unapplied 690.7 a 460.4 a 4.23 90.25 83.75
under well-watered
Mean 640.0 426.7 4.28 91.59 80.88
F-test * * ns ns ns
C.V. (%) 10.68 10.68 4.47 5.23 10.80

Remarks: ' Means followed by a common lowercase letter within the same column are not significantly different at p<0.05 by DMRT
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Figure 2 (a) Mean standard germination (b) seed vigor by accelerated aging (AA) after stored under 23+2°C,

53+2% RH for six months of DOA Khon Kaen 5 peanut seeds foliar applied with different
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Effect of Calcium Chloride and Carrageenan Coating on Quality of Fresh-Cut Papaya During Storage
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Abstract

The effect of calcium chloride on texture and sensory quality acceptance of fresh-cut papaya was
investigated. Papaya pieces were dipped in 0.5 1.0 and 1.5% w/v calcium chloride (CaCl,) solution for 3 min.
Pulp firmness and sensory quality were compared with the control treatment (without CaCl, dipping). Results
indicated that dipping in 0.5 1.0 and 1.5% w/v CaCl, solution could help significantly increase the samples'
firmness (p<0.05). However, the increased CaCl, concentration caused the fresh-cut samples to be off-flavor.
Calcium chloride and carrageenan’s effect on fresh-cut papaya’s quality were studied during storage at 5°C
and 95% RH. Comparison of postharvest quality changes of fresh-cut papaya is as follows: control, 0.5% w/v
CaCl, dipped, and 0.5% w/v CaCl, dipped + 0.5% w/v carrageenan coated. Changes in color, firmness, total
soluble solids (TSS), and sensory quality were evaluated every 2 days. The fresh-cut papaya dipped in 0.5%
w/v CaCl, maintained firmness and showed better sensory quality than fresh-cut papaya receiving the other
treatments. Color and TSS were not significant for all treatments. The carrageenan coating had a negative effect
on the sensory quality of fresh-cut papaya during storage.

Keywords: Fresh-cut papaya, calcium chloride, carrageenan coating, postharvest quality
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Figure 2 Effect of CaCl, on sensory quality of fresh-cut papaya
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Figure 4 Effect of CaCl, on A) L* value and B) a* value of fresh-cut papaya at 5+1°C, 95% RH
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Table 1 Effect of CaCl, on total plate counts of fresh-cut papaya at 5+1°C, 95% RH

Total Plate Counts (X10° cfu/ml)

Treatments
DO D2 D4 D6
Control 0.03 0.03 0.1 0.36
0.5% CaCl, 0.03 0.03 0.04 0.16
0.5% CaCl, + Carrageenan 0.03 0.01 0.19 0.24
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Figure 6 Effect of CaCl, on A) sensory quality of Texture, B) odor, C) flavor, and D) overall of fresh-cut papaya

at5x1°C, 95% RH
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(A)
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0.5% CaCl, + Carrageenan

(C)

0.5% CaCl, + Carrageenan

Figure 7 Visual appearance of papaya after A) 4, B) 6, and C) 8 days storage of fresh-cut papaya at 5+1°C,

95% RH
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Abstract

Due to enzymatic browning, fresh-cut cabbage has a short shelf life, affecting its quality and being
rejected by consumers. The study aimed to investigate the effects of edible coatings (Natacoat and Sucrose
fatty acid ester) on the postharvest qualities of fresh-cut cabbage. The experimental design was completely
randomized design. The cabbage was peeled, cut, and coated with 0.05% Natacoat, 0.5% Sucrose fatty acid
ester, or Control (distilled water), then dried and stored at 5°C. The results showed that coating with Natacoat
and Sucrose fatty acid ester provided better qualities in terms of external appearance, inhibited browning,
reduced weight loss, retarded respiration rate, and maintained higher firmness than the control during storage
(p<0.05). However, fresh-cut cabbage coated with Sucrose fatty acid ester had off-flavor after 8 days of storage.
These results indicated that the coating with Natacoat was more effectively maintained the quality of fresh-cut
cabbage, preventing an unpleasant smell, and was accepted by consumers and extending shelf life for 8 days
at 50C.

Keywords: Fresh-cut cabbage, natacoat, sucrose fatty acid ester
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between treatments (0<0.05)
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Abstract

Grapes can grow well in all climates. However, after pruning, there is often a problem of non-
simultaneous bud breakage. Therefore, hydrogen cyanamide is often used (the commercial bud-breaking
agent). However, it is a substance that is dangerous to users and is highly toxic. Therefore, the effects of
Forchlorfenuron (CPPU) and boron (boric acid) on the stimulation of flower bud break of grape ‘Gold Bailey A’
were investigated to compare with 2.5% of hydrogen cyanamide. The results showed that hydrogen cyanamide
at 2.5 percent gave the highest bud break percentage of 30.0 percent, which was not significantly different
from CPPU at 10 mg/L with bud break percentages of 16.6 percent. CPPU at 10 mg/L also gave the highest
flower bud percentage of 10.6 percent without significant differences found when compared to hydrogen
cyanide and boric acid at 1,000 mg/L (9 and 8.3 percent of flower bud percentages, respectively). For the fruit
set, CPPU 10 mg/L showed the highest fruit set at 13.3 percent. CPPU 10 mg/L and boric acid 1,000 mg/L
can be used as the stimulating substances for flower buds and replace toxic substances (hydrogen cyanamide)
that are harmful to grape farmers. Furthermore, using CPPU and boric acid can reduce costs by up to
4.75percent (35.4 baht) and 4.7 percent (35.85 baht), respectively, when compared to using hydrogen
cyanamide (per liter of water mixing rate).

Keywords: CPPU, boric acid, flower bud initiation, reduce costs
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NMTULNBJURANNANEUEN19HAARNT wiaaanilu
3 ngalorey Iun eduglad equituiioseusidng uas
aqugnHaN daunisutianndnsaznisunlyld
dszTamd wilsaanidu 4 ngulung) laun aquidina

an a4uinlon aduuia uazedunan AT dountiaw

A '

wngnuinige Ae aguelsy (vitis vinifera) Tl

9

g

NINNI1 8,000 a8 WUg (Lertwattanakiat, 2018)

Wasannanisndfudaldiddunnaninenielan
cas o a o nymla X d 4y
M lmasiulalaanaluiuinaniunn wefefeu
wazinfou Tnevinllequiuliuandnly Geazndnly
ﬁl v ] Y zj/ o o
aidngnalulises anntiuazinsalugguun uay
a v a P a a =
Fuunnanlugluldnduarinisasaiavinauis
% 1 ' dl o % o ] o
fnfeu dousduninandgnluanfeudnenlindnly
| o o as y A o aa
alHINIRNARNEIINTNR AesENIFAUsaAY
s o 2 dawa "
wazdanluiie e liifinnisuanaiuazeannen s
(Surasak and Thakhieo, 1999) ludlszinalne g
a A o o v | a v o KR A
grunnNineaneduiuliaduiinisinga asdinng

wiynensluldfanaansied uazarusaseAuly

[ 7
o AKX

Han@nlaNINNdn 1 asesall Mellauediuanu
s v U dl U =
anysafuazarnunianaassunsesinisazas

]| A

219117 NANIWRUIAIAEN FaN1Tade g KR
Waades 1w qouuni e 51681119 aafluu

ANNLATEA LAZAINANILANDLRINS LTURY

agielafinn nalinaluiui 2 enatiesasiiasann
NNIALANDIVNTT NN YiTRTRanandzdNe NIy
- ¥ 4 . N
PINDNANNAUNUAZNNTUATNEY uazERTuat AL
a o 'S ] 4J a £ £
1iin wariugaasedu dallanldansluntonszsu
WiAansuanmN HasanndaanununqLduluiiveans
Tnegnsnien s anfaatinay lalnswaulasnunlus
Tnunadanlunse lolagi3e Talulnsluea
auluaLsanw wazlalnlail (Erez and Lavi, 1984:
Shulman et al., 1986) 7istiansnfianldlun1anszsu
e Y 4
nnsunnAneseduntunldunyiga Aa Hydrogen
o dad - 4o o a
cyanamide NNTAN19A191 Dormex TNHUTEANSAIN
Tunisnsedunisunnairesbinalannuig uay
| Al e @ | A
\ReLgUT lFuA NIl ewe (Mohamed,
2008) NNINNFATBIMNTRE AT 8L endogenous
abscisic acid ka e reactive oxygen species (ROS)

dualiequinlaFudouas uazguuninanaain

q

n1eWNAa 39n1919415 hydrogen cyanamide A%

aanalFiian1snat Ny [ anflulawmsm

£
v

ARNTUANSUNIWLTIAE WBNANNTETINTLHUNNT

Meueslissiu ‘ﬁLﬂumﬁf]uwgaﬁmﬂﬁﬁmﬂﬂi
711971 Lﬁ@ﬁm’mwsﬂ@%mz (ROS) faruile gy
417 hydrogen cyanamide R LﬁMH’]iLNﬁE\I@’]Q_J
WA Lmzmzﬁ”ﬁymﬂmwz}jﬁ@Lﬁlmﬁmu’?mmmu
datasnuazidasaaaliiianisnieu nasld

hydrogen cyanamide as@1u150 b Lua1991a18



NJ\J Maejo Journal of Agricultural Production 2025 7(3): 129-139 131

NNINNAIANNETINTGF (endodormancy) (Rehman et
al., 2020) wimuaneanuenaluldiannnaniie
gRASAN UINNITAZANAINNT IR EIanefAan13a51
AIARN u@ﬂmﬂﬁmi hydrogen cyanamide wuang

dl o 1 26 ¥ = a o :’/
miudunsasafld uazlaaudunege A9ty

[% 1
a v al Ao

nneifaiRelingUszaeAiieAneansAILANNIg
1a3yLAUTR Forchlorfenuron (CPPU) tiluaalau
nanlalnlafiu Tneinlwdaasrutiiilunisadig
Fuvthiras Anlagen Tusfuadu Fananianinuas
ﬁmﬁm%mmmfaguﬁ wanuudadlhiduniaen
(flower bud differentiation) ta g 3uANNITLAR
RIS Anlagen (flower initiation) %dLLﬂﬂ@@ﬂm
andautlan (apices) Inel Anlagen a1u190NELN
dudenan Nedu (nuan) videsenaal Mntaeiuu
Auanaaugandn lalnlatiu Anlagen azWamun 'l
dugandeu widnunaefiuulalnlafiugandnay
\atad Anlagen axgnwmunliiiudeanan
(Jaidee, 2010) 516 Tus0Y o Wusne1u19909
arnnneluglresansdsznavldnanaaiio i
boric acid %38 sodium borate luanudae IR g9
boric acid 99 Wlefifus ARdiulsznanveslusey
17 wWefidus uwinnsidalunsed tuseuiivii
Lﬁﬂq%qﬁumm’m@mmw% (pollination) Sharafi
and Raina (2020) n&1991 U UANLN TR
mm‘ﬂm@umnﬁzﬂ;mlul,ﬂm A L3nneannassaLie
(stigma) naamL3ny (pollen tube) aulnanauTian
5414 (ovary) Tsau i NN 0T eiNERINA 298N
2199820849197y (pollen grain) luagulignsng (Alva
et al., 2015) u@nmn"ﬁ fanuandn n1snuluseunia
‘Lu%gﬂmmuﬁimm wazaziARe Ui B U
GRRVRE (phloem)Tﬂm:muﬁm?zaﬂiﬂ%ﬂu (inner

1 1 1 J a

bark) Aetszndnariaanias (vascular cambium)

U

v
o

wazilaan (cork cambium) Fulugn ivasaldgnsu

nsuANATUEaLATIaAeNTeIedu (Hanson, 1991)
X K o v ¥ G;

AYANBINITLAUAINNLTNTUN W NICANUTRIENT
CPPU 4% boric acid Tae i UFautfeuiuans
hydrogen cyanamide ﬁiﬂﬂ’]?ﬂixﬁuﬂ’muﬂﬂm Way

NITAUNITWANAIABNTBIDIY

o aa

AUnsaluazIang

ARLAaaNa{uRUE] ‘Gold Bailey A’ 8¢ 5 1
dgnlulsesFaunananin @121 1ldua Ansen@annss
ANFNEAT NANENALLNTA AILANUEINIT 81N
. . o . wa

dunae Swdnmeasivd e lideiinnisazanatmg
NaUNIINARDY AB 15-15-15 WAY 8-24-24 1N 157U

'
a o

AELTNYIINTINAADY LABYW BUINAN W.A. 2563

D

XD

SHEYIVE ﬁrﬁhmma@m@ 154 DIANTALTHA WAL
4

MMQN@JQ G]L'il@ﬂﬂ’ﬂ 30.5 B4ALTALTBA 219UHY

D

N1TNARD Lmu@;mugim’ (completely randomized

design; CRD) kii4n1snaasdaantili 8 nssNas

v
(% o o

1491 3 G (F) Ta 10 N9 Tneiingsuaasall

'
ad a

n27uART 1 vulan (control)
aa A . ~ o
N73N2G9N 2 Hydrogen cyanamide NTeAl
AMHLTNT 2.5 Lﬂ@ﬁs‘ﬁum’(check)
N27NATH 3 CPPURTAUAN T L

5 HaANFUFARRANT

N994759 6 Boric acid mmummmmu
500 Ha@aNFUFRANT
aala ) LA o v 9
NF9NATN 7 Boric acid NTeAUAIN LAWY
1,000 Na@ansuseams
aala ) LA o v 9
N73N99% 8 Boric acid N7eAUAINNLINUTU

2,000 NaANTNARARNT
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- . . 2 - ” ”
nnsdansainarlanluaenwasnily
5 M1 Wd13 CPPU WAz boric acid AeiLiAansidud
1 o 1 aa -ﬂl = al
wansanulukAaznssNAT NetdTaunauans
hydrogen cyanamide AsgAuANNIdNGY 2.5 1Wasidus
e . C e A o
AaN1InAaesineNLNIg Iy (WidaaiuiFadaanani
Taifiuasunn) luynnasaddaznu 4 A3 (dilaniiay
1 A59) 1 2 ASIWINNUAUNNIFAWFIRY (A9 1
LAY 2) an 2 AFI NUNFIFAWAIRY (U199 3
uaz 4) 49U hydrogen cyanamide WIATNATLIZIN
P oA > | o o
N3l e Wies 1 AST waznunigli 7 Ju uaeann
FRwFanY wazilunssudsnlguTeumeay (check)

aa o 1 9.1201 o 1
NNNITNID NRNANNWUANT LA U UN (”mem

'
a a o

N79NATALNUENT 1,000 RaAAMT 1 1 A4ALNINIT

a aa

wugnsiedalaeilszanas 100 Tadans)
Tuiindasya deil FudliFueanman (Fu)
N1TWANAT (LUafidus) N1NN19LAUKNANIINAAD
VEINNAAWAITS 2 dl W nsuAnanAen (st
nrsuanaly (dafidus) AruantaannInan
(LEURLNAT) LAZANEN88ARAN L (LEURLNAT)
FANSIALHANNINARIMAIANFAUAIAT 3 ALlaneT
ANNENTAARN (UALNAT) TINIIALRNANIINARES
WRIANAALAIAS 5 dladi 1lafiSusnisAnng
(iasidus) uavivindana (NFN) MNIALRANNST

NARBINAIANNAAWENTN 12 ek

NANISIALUAZIANTL

AUAFULANAT WLIN N1INUALE hydrogen

'
=

cyanamide 2.5 Ll aFLdus Ansunannniangn

9.1 FU FIWANAINN AT ALY NNTINIDRLNIH

'
o a

Ted1Atuela 9098981 TAA N19Ww CPPU 71 5 way

<

a o '

- R o o
10 Ha@niuseans 191 Iiaquisnuanafludun
15.5 AT 15.7 U ATNATNAU LANLIN NITNBAQE

boric acid 1 500 Ha@aniusaans Nnliauinisg

wAnENg1Nga 20.7 41 (Table 1) ¥1alans hydrogen

cyanamide tuansnsziunisine urealylsiuy

1 [ 1
v o o 3 a

MAgadaaiunNITRINA NAIIULNAIS ety

o '

gmfunisudaaaduariduluianadedoynyno

P2
o A

. 4 - , A d e .
A1ufuLidateialazny (meristematic) NiNeTa9AU

N1INNFAALRINT (Chang et al. 2018) AINN1IFIENTU
aa4 Or et al. (2000) WLI1 hydrogen cyanamide
nezrullsAunineadaeiuniamitatyueaneges
(alcohol dehydrogenase) AAAaINAITNLATEA

a o =& o v a P ' %
aandndu asni linnaAn1suielaidengniels
ANNLATYA LW NITANALLBIANNT (dormancy)
T9A11170N AN UER IuaA NI NN A

<A Adld < oAl v
i gaaruIantauuuiduldinaanale

a

ARAARBINLINUIAEURY Rehman et al. (2020) 7

na1991 Tuadunug ‘Shine Muscat’ navannld

hydrogen cyanamide 7281219816 12 18 waz 21 94
wudnliiefidusnisunnaingandtgaacuns
¢ @@ o o 1

e LB UANITUANAT URIATNAUATT

NITHUNITUANANNTEAU AN NI UFS o) aqntiy

nnrduinuatdefidusnisunnniudeann

fausanals 2 4Uan wudn nnswudag hydrogen

cyanamide 2.5 1laFidusl MnlieJuililesidus

A & @ ré 1 1
NTUANAEIdA Aa 30.0 Lafifus deldunnsing

a

NINADATUNIINYW CPPUN 10 HAANSUARAMT

& &\

Tdafidudnisunnmn (16.6 1lasidusl) wanudn

b

1 1 = o o

HAMHUANFANNINaD AR NTd ATy Elaiun1Iny

' v
v A

Aaeansau o santedlan Tnewudn nsvu CPPU

75 uax 15 VaanSUAART N3N boric acid 7 500

oA

1,000 UAZ 2,000 uazn1sWLgaELian M laquil
waefidusnisunnaieslugag 3.0-11.3 iwafidus
(Table 1) 2a9AARBINLNIUIAUTDY Pattamas and
Nilsamranchit (2009) n&1931 ATWgAWWE ‘Bruno’
Adsugns hydrogen cyanamide fiszsunnadud

& ¥

4 Wofidus doansefunI1suAnNa uaTH|aIUIUmN
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T
R

FANININNGITARILAN WATINHN1TWUANS CPPU
. v o PO
a1 danabi endogenous cytokinin NN TLANN AW
97189194299 Lombard et al. (2006) ANA1991 N3N
hydrogen cyanamide dana’ly endogenous zeatin
riboside LANTUBENININALTLIIDL xylem sap 491

Ua8ean1896UB Y

d @@ 4 di =3 ¥
wasiduanisuanainan Wwaiiudeya
PRIANFAWAINILS 3 U3 Wi nsnusaE CPPU
10 Hadansuseans Wdefidusnisuanainen

A o

aqn A 10.6 wWafidus dqliunnsrsmieadmiy

LY =)

N30 hydrogen cyanamide 2.5 tdasidus way

boric acid 1 1,000 Raansumedans n1ldedu

]

-

Fulafidusnisumnainan 9.0 wag 8.3 tilaFidus

a

ANNANFU WANLIN HAVLANFAININAD RN UNITNY

a o 1 a

CPPU # 15 Raansusaans (3.3 1afidus) 1098980

1
a a o 1 a

A boric acid 1 2,000 NAANTNAAART WAL CPPU #1

v 1
! a o

5 aanfufedans wazuidan NvnlERdefidus
ANTUANAABNYINRY Aa 2.0 1Wefidusd luanei
N9 boric acid A 500 AaAnsusaART WL
nldequldiinnisumnmninan (Table 1) Wi
iesannans CPPU Snaglungulalnlaiu Fodu
maﬁLﬂuﬂ@@”ﬂzﬁﬂﬁty‘lumazﬁ%”mﬁ@m@mmﬂ\ju
srarnaun1IsAm Ul udenanazidndqua e
lalalatiugs nnslilalnlatiudunsziainaiauen
ardenaliilasuainsandauliuienan’ld
(Srinivasan and Mullins, 1981) @aAAREIALNIUINE
1849 Assad (2013) findnadn WANWUT ‘Hollywood’
LAz ‘Santarosa’ AAF1aNs CPPU 10 AaANsuseans
paganaanuil 1 §Unnf daaldiidefidusnng
ﬁmm@qqqmﬁ'faLﬁﬂuﬁunﬂfiqmammm U
989 Mohamed et al. (2013) nanadn il CPPU

1 Haanfuraan? nasanaanuiu 1 dlau wudn

Untineestee{uiug ‘Meski’ 11NN TAAILAN

o o

douluseuilnaesvasdananfinngeimuias
ANARBAMNNTINIDIAZDDILIY (pollen grain)
uazdae linaaniany (pollen tube) HANNUTILI
(Hanson, 1991) %mzwu‘tua@umnﬁmm (pollen)
gaANATINALNE (stigma) wazsald (ovary) (Mengel
and Kirkby, 1987; Abd-Allah, 2006) M?"ﬂi%?;l&‘ﬁﬂ@ﬂ

= a  a @ ) o o
Nﬂ’]i‘L%‘ﬂale_IImmuﬂ (anthesis) 41U3A81UBN Souza

a o

et al. (2017) N@1991 Wi Boric acid 400 Naansu
Aaang du9szezaanuiu daa il afidusnissa
HATIBINTALS ‘Centenario’ 444ATN 100 tafidusf

s @ o A o o =
Lﬂﬂ?tsﬁuﬂﬂﬂl‘a‘uﬁﬂﬂ{lu LHANINITUURNN

k7 v

BYANRIANAAKANT 3 AU WL nsnusae

=3 3

hydrogen cyanamide 2.5 iafidus Nidesidusinng

usnanlugegana 31.0 tlafifus daliunnsing

a o 1 a

NNERRAUNIINL CPPU 71 5 uaz 10 Hadninsiedns
i lieduiiiesidusnisunnanly winiu 21.6 uaz

21.3 1WaFdus mNANAL WANANNLANFANNNADTA

o o

agsldadAtyBeaiuni9awWu boric acid #1 1,000

=3 I

waz 2,000 aanfusaans (13.3 waz 12.6 wWafidus)

v
o

ATNANFU W1Ldan (12.0 vilafidus) CPPU R 15

o

AANTNFABAMNT (10.6 LUBTLEUF) 421 boric acid

paid)

a o '

500 Haansupaans Nlafidusinisunnmily

=)

tasnan 7.3 Wefidus (Table 1)

s @ ¢ a A o o= 9 o
Lﬂﬂ‘ik‘ﬂumﬂ'\?ﬂﬂﬁl@ WHAUUNNUDHNAVAIANN

a

v

Fauasne 12 a9 wudn n1swudae CPPU 7
10 Hadnfusedans Nilafidusdnisfinnagegn
Aa 133 1efidud deluiunnsnantagdafy
N191Y hydrogen cyanamide 2.5 iwlasidus (10.3

wlafidusl) sa9a9N1 Aa CPPU A 15 Nadnsusedns

S

WAz boric acid 7 1,000 Aaaninseans Nillafidu

a4 _ a

nNsRANAWINTW Aa 8 L1lafidus CPPU 71 5 Naan

o

z

|

faans (5.6 1afidus) uAANwANFA19N9aD A

' v
© @ I3

aenafidadAnydeiunisnuaag dnlan Jinlasidus

n13RANG 3.6 LilaFidus $9a9N1AD boric acid
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D]

a a o 9 a < o

9N 2,000 HAANTUFARARFT (3 Lﬂ’ﬂfﬁﬁﬁulﬂ) 494 boric

D

acid 71 500 HaaniuFeans Ndafidusnisinua
Yaangn 0.7 tlafidus amuanfy (Table 1) &9

ARAARRINUINUINE YD Zabadal and Bukovac

(2006) N@1991W1% CPPU 15 HaANSHNAAARNST

neluiueduny

-

Q

£ ‘Himrod' 28<RANAUWIALAN

dana e fifusnishinuagegaians 145 4

' s
ABNTINID

Table 1 Effect of CPPU and boric acid on days to bud break and percentage of bud break, flower bud, leaf

bud and fruit set

Treatment Days to bud break ' Bud break > Flower bud ®*  Leaf bud ®  Fruit set *
(days) (%) (%) (%) (%)

Water (Control) 16.1 a 3.0c 20c 12.0 bc 3.6 ab
HC 2.5 % (check) 9.1b 30.0a 9.0a 31.0a 10.3 ab
CPPU 5 mg/L 15.5a 11.3 bc 20c 21.6ab 5.6 ab
CPPU 10 mg/L 15.7 a 16.6 ab 10.6 a 21.3ab 13.3a
CPPU 15 mg/L 16.5a 4.6 bc 3.3 bc 10.6 bc 8.0 ab
Boric acid 500 mg/L 20.7 a 3.0c Oc 7.3cC 06b
Boric acid 1,000 mg/L 16.7 a 10.0 bc 8.3ab 13.3 bc 8.0 ab
Boric acid 2,000 mg/L 16.3 a 7.3 bc 20c 12.6 bc 3.0ab
F-test . . wx wx x
CV % 26.36 44.65 42.86 31.08 57.00

Remarks: HC: Hydrogen cyanamide, ' after pruned, % after pruned 2 weeks, °. after pruned 3 weeks, ‘. after pruned 12 weeks

** =significance at p < 0.01, * =significance at p < 0.05

ANNENILRAAIARN LUANAABINITNY
ANINITAUNIIATNAIABNUATAITUANAT LAZHINIT
Viudayanasainnisaawseng 3 4uav wudn

PO Y . A a a o i a
N39:438NNUAE boric acid N 1,000 HAANTNFABARNT
TWHANLNMEAAIAANEI4ARE 13.4 LTURLUAT
o . aa e . d o oaae
Tl UANANNINEDARUNNIWY CPPU 71 10 HaAN5H
AaaRT (12.2 LIURLNAT) $89A9N1 AB hydrogen
cyanamide 2.5 waFidus (11.1 lwusiumng) Wdan
(5 \URNAT) CPPU 71 5 NaaniuAaang (4.2 R mmng)

boric acid #1 2,000 RaANFUALANT (4.0 LEURLNAT)

WARANNNLANFANNI9ADAALN1INY boric acid #
500 NAANSHADART TINUIN F9linANTuANANARN
(Table 2)
dl [~3 U o
ANENEBARI LY I UTayanaIann
FauFang 3 4Uanf wudn neINITNNUAL 84T
CPPU 71 10 Raansusaans liauanaannilu
" - 4 L. -
q94nAa 8.8 lruRLNAT T9ldunnsnaiunieada
AUNT9WU hydrogen cyanamide 2.5 L8 § 15 w60
(6.1 LIURLNAT) 78989N1AD CPPU 71 5 NaANSHAD

AM3 WAL boric acid N 1,000 Naansuseans liAqx
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Vo

g12anRN lULNAYW AR 5.7 [IURINAT WANA2N

WANFAIINISADANUNINY boric acid N1 2,000

o

AANTHARARNT (4.9 WURLNAT) CPPU # 15 Raansw

)}

a

A8MT (3.9 LIURNAT) UW1LUA (3.4 LTURINAT)
@94 boric acid 71 500 NaANTNFARART LHAIINEIT
gannlutieaqn (2.9 LURALNAT) (Table 2) 1191
A o a |

wasannislianslainlalininasdanisneudues
293750 lansn uasTnaiediu nlinglaadail
AN9RUNTERFUNALATITHLTIN UL A eRa AL A

AI dgj = o Y a o o & o
ATANTIUN A9n1 g iiaA uduNusiunns
- = o A .

wigyiulnaasnfanwmun liiduntsendau

(Aragao et al., 2016)

|
¥

AMNENITanan Waliudayaudaainsn
P aad o
uplana 5 §Uanf wudn nesudsNvuans CPPU M
10 Ha@niusiedns lWannendenangeqane 13.3

a

EIURNAS B9 T LANFANNNI9AD R

o

1UN19W hydrogen
cyanamide 2.5 Ldafidus l1dAana1adenan
589A9MNAR 10.3 LIURALNAST daw CPPU 7 15 fa@niu
Radns WAy boric acid 7 1,000 NaANTUFADARNT

TiArusatananyiniuAe 8 muFlumAs CPPU N 5

v
o a ° '

NAANTUARAMNT (5.7 LIUBILNAT) UNLAN (3.6 1T1F LURAT)
boric acid 71 2,000 NaANSUARANT (3 VTURLNAT)

WARANNNLANFAINNI9ADAALN1TNY boric acid A

500 HaAniNAaAMT wudnliAr NTenanengn
0.6 EURALNAT (Table 2 and Figure 1)

dwindana e 183 aNA9R1NARLEN
A 12 A9 wudn nIsUARANUANS hydrogen
cyanamide 2.5 Lﬂ@ﬁﬁlﬁ'ﬁumﬂlﬁﬁwﬁﬂﬁ@m@qqﬁqmﬁ@
139.1 N5 < laluANANNSARAAUNNIHY boric
acid 7 1,000 Kag 2,000 HaaNFNERART (107.6 WAL
100.3 nfa) MNSEU CPPU 71 5 10 uay 15 Nadnsu
AAAMT (66.8 94.1 LAY 103.2 NTN) AMNANAL LAY
vl (87.7 N3W) WANANNUANFANNSEDATLNNT
W boric acid 71 500 faansusadns I MInNg
Hasgm 21.8 n§u (Table 2 and Figure 2) A8AAAEY
AUNUIR AR Khayyat et al. (2007) Na1291NU
boric acid 1,500 Aaansiusaans n19luiusu
BUNNANNUG ‘Phoenix dactylifera’ W31 It
N@@;QQ@L@?\]‘E 15 NFNABNA

ANINLAT CPPU 71 10 HI0AN3uARART LAY
boric acid # 1,000 AaAniuseAns d1NTONALNY
@19 hydrogen cyanamide AaN1TLANAIAAN N1TAA
Na WAzt mindens saudeaauiufinaesans

hydrogen cyanamide Miiludunsasofld was

ARFWYUNIINES L1INATUNGNTN (Table 3)
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Table 2 Effect of CPPU and boric acid on length of flowering shoots, length of shoots without flowers,

inflorescence length and cluster weight

Treatment Length of Length of shoots Inflorescence Cluster
flowering shoots ' without flowers ' length 2 weight ®
(cm) (cm) (cm) (9)
Water (Control) 5.0 ab 3.4Db 3.6 ab 87.69 ab
HC 2.5% (check) 11.1ab 6.1 ab 10.3 ab 139.14 a
CPPU 5 mg/L 4.2 ab 5.7 ab 5.7 ab 66.78 ab
CPPU 10 mg/L 12.2 ab 8.8a 13.3a 94.10 ab
CPPU 15 mg/L 3.0ab 39b 8.0 ab 103.2 ab
Boric acid 500 mg/L 0b 29b 06b 21.85b
Boric acid 1,000 mg/L 134 a 5.7 ab 8.0 ab 107.65 a
Boric acid 2,000 mg/L 4.0 ab 49b 3.0ab 100.33 ab
F-test x . * .
CV % 67.49 22.94 57.00 32.37

Remarks: HC: Hydrogen cyanamide, ! after pruned 3 weeks, % after pruned 5 weeks, °. after pruned 12 weeks

** =significance at p < 0.01, * =significance at p < 0.05

Figure 1 The characteristics of the inflorescence length: (A) Water (control), (B) Hydrogen cyanamide 2.5 percent (check), (C)
CPPU 5 mgl/L, (D) CPPU 10 mg/L, (E) CPPU 15 mg/L, (F) Boric acid 500 mg/L, (G) Boric acid 1,000 mg/L and (H) Boric

acid 2,000 mg/L
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Figure 2 The characteristics of the cluster weight: (A) Water (control), (B) Hydrogen cyanamide 2.5 percent (check), (C) CPPU

5 mg/L, (D) CPPU 10 mg/L, (E) CPPU 15 mg/L, (F) Boric acid 500 mg/L, (G) Boric acid 1,000 mg/L and (H) Boric acid

2,000 mg/L

Table 3 Comparison the costs of various substances use in this study

Substances Price Use rate Price ( baht )
Hydrogen cyanamide at 52% 750 baht/ L 48 mL 36
CPPU at 2% 1,200 baht /L 0.5 mL 0.6
Boric acid at 99% 150 baht/ kg 19 0.15
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Effect of Adding Fermented Black Sesame (Sesamum indicum L.) Meal in Laying Hen Diet on

Egg Production Performance and Quality
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Abstract

The study on the effect of adding fermented black sesame meal (FSM) in laying hen diet on egg
production performance and quality was conducted in 160 Lohmann Brown laying hens at 25 weeks old.
The experiment was arranged in a Completely Randomized Design (CRD) with 4 groups. Each group consisted
of 4 replications, and each replication had 10 laying hens. Group 1, the control group, the hens were fed a
control diet without FSM. Group 2 3 and 4 of the hens were fed a diet containing 2.50 5.00 and 10.00% FSM
diet, respectively. The experiment was observed for 6 weeks. The results showed that egg production, feed
intake, and egg quality of all groups were not significantly different (p>0.05). Except for the conversion ratio
and egg yolk index of 5.00% FSM group and Haugh unit of 5% and 10% FSM groups were significantly lower
than control group (p<0.05). However, the egg yolk color of the 2.50% FSM group was higher than that of the
control group (p<0.05). Therefore, level of FSM in a laying hen diet suitable for improving egg yolk color and
feed conversion ratio should be between 2.50% - 5.00%.

Keywords: Laying hen, fermented black sesame meal, egg production, egg quality
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Table 1 Ingredients and nutrient composition of experiment diets

Levels of fermented black sesame meal (%)

Item
0.00 2.50 5.00 10.00

Corn 58.29 57.29 56.41 53.00
Rice bran 7.10 7.10 7.10 8.80
Full fat soybean (37%CP) 2.47 2.52 2.54 3.00
Soybean meal (44 %CP) 18.97 17.42 15.75 13.50
Meat and bone meal (61%CP) 3.47 3.47 3.50 2.00
Grits 4.80 4.80 4.80 4.80
Limestone 2.53 2.53 2.53 2.53
Dicalcium phosphate 1.77 1.77 1.77 1.77
Sodium chloride 0.20 0.20 0.20 0.20
Vitamin-mineral premix 0.25 0.25 0.25 0.25
Methionine 0.15 0.15 0.15 0.15
fermented unroasted black sesame meal 0.00 2.50 5.00 10.00
Total 100.00 100.00 100.00 100.00
Nutrient composition (% air dry basis)

Crude protein 17.00 17.02 17.00 16.92

Crude fiber 3.86 4.03 4.19 4.70

Crude fat 4.42 5.09 5.77 6.12

Calcium 3.52 3.56 3.60 3.58

Available phosphorus 0.58 0.60 0.63 0.63

Metabolizable energy (Kcal/kg) 2816.20 2856.00 2897.22 2947.82
Feed cost (THB/kg) 13.54 13.11 12.68 11.72
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Table 2 Chemical composition of fermented black sesame meal

Iltems Fermented black sesame meal (%)
Moisture 4.87

Ash 8.14

Crude protein 31.89

Crude fiber 11.61

Crude fat 28.73

Calcium 1.77

Phosphorus 1.14
Carbohydrates 14.76

Gross energy (Kcal/kg) 4,281.81

Remarks: Analyzed at Faculty of Animal Science and Technology Laboratory, Maejo University
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Table 3 Effect of dietary fermented black sesame seed meal on egg production performance and egg quality

ltem

Levels of fermented black sesame meal (%)

SEM p-value
0.00 2.50 5.00 10.00
Egg production performance:
Feed intake (g/b/d) 109.98 108.96 107.85 111.22 0.51 0.10
Hen-day production (%) 92.80 91.78 95.53 94.28 0.62 0.41
Egg mass (g/day) 50.00 50.27 51.46 52.00 0.42 0.29
Feed conversion ratio
2.20° 2.15% 2.08° 2.14%° 0.02 0.04
(kg.feed/kg.egg)
Feed cost/kg.egg (THB) 14.89° 14.29° 13.68° 13.04° 0.19 <0.01
Egg quality:
Egg weight (g) 55.96 56.88 56.50 56.12 0.29 0.72
Yolk index 0.49° 0.47° 0.46° 0.47° <0.01 0.01
Shell thickness (mm) 0.39 0.40 0.39 0.38 <0.01 0.35
Shell strength (kg/cm?) 4.75 4.89 4.88 4.79 0.40 0.55
Shell color (% Light) 14.82 14.81 14.92 14.07 0.16 0.24
Haugh unit 101.49°  101.18% 99.08° 99.39” 0.38 0.03
Yolk color (score) 7.78° 8.45° 8.06™ 8.18 0.09 0.04
Color value L* a* b*:
L* 62.09 61.61 62.07 62.46 0.13 0.15
a* 6.14 6.62 6.44 6.45 0.09 0.30
b* 40.21 41.39 41.13 40.72 0.18 0.10
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Abstract

This research aimed to study 1) demographic characteristics of farmers, 2) media exposure of farmers
on utilization to make decisions in managing durian cultivation, 3) the need for knowledge in managing durian
cultivation through the use of the Line Official Account platform by farmers, and 4) information on the use of the
Line Official Account platform by farmers in managing durian cultivation. The sample were 396 durian farmers
in the Eastern region. Data was collected by using a questionnaire. Data were analyzed using frequency,
percentage, mean, minimum, maximum, standard deviation, and chi-square test. The results of the research
found that most farmers were male, with an average age of 36.88 years, and most of them studied at the
secondary level. They had an average durian growing experience of 11.31 years, an average planting area of
18.78 rai, an average annual income of 6,039,744.96 baht, and an average annual expenditure of 1,845,616.16
baht. The results of the hypothesis testing found that level of education, durian growing experience, average
annual income, average annual expenses, channels for receiving information, and farmers' need for knowledge
in managing durian cultivation were related to farmers' use of the Line Official Account platform in managing
durian cultivation at a statistical significance level of 0.01. Farmers' gender and planting area size were related
to farmers' use of the Line Official Account platform in managing durian cultivation at a statistical significance
level of 0.05. The problem faced by farmers’ lack of knowledge and in detail managing durian cultivation.
The recommendation is relevant sector agencies should create modern media from the durian cultivation
management database that farmers can access more easily than the existing media.

Keywords: Line Official Account, durian, durian cultivation management, eastern region
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Table 1 Demographic characteristics of farmers
(n=396)
Demographic characteristics n (%) Mean Max. Min. S.D.
of farmers
Gender
Male 255 (64.50)
Female 141(35.50)
Age 36.88 62 23 7.784
23-31  yearsold 123 (31.10)
32-39  yearsold 124 (31.30)
40-62  years old 149 (37.60)
Education
Primary school 124 (31.40)
High school to 172 (43.40)
vocational certificate
Bachelor’'s degree or 100 (25.20)
upper
Family members 1.27 8 1 0.446
1-3 Person 147 (37.10)
4-8 Person 249 (62.90)
Durian growing experience 11.31 34 0 6.915
0-6 Year 123 (31.10)
7-12 Year 135 (34.10)
13-34 Year 138 (34.80)
Planting area size 18.78 50 0.5 7.435
0.5-15 Rai 115 (29.00)
16-20 Rai 130 (32.90)
21-50 Rai 151(38.10)
Labor members 2 7 0 0.841
0-1 Person 135 (34.10)
2-40 Person 261(65.90)
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Table 1 Demographic characteristics of farmers (Cont.)

Demographic characteristics n (%) Mean Max. Min. S.D.
of farmers
Income per year 5,938,734.00  67,500,000.00 0 4,721,246.06
0-4,800,000 Baht 122(31.60)
4,900,000-6,800,000 Baht 143(34.80)
6,900,000-67,500,000 Baht 131(33.60)
Expense per year 1,845,616.16  5,000,000.00  10,000.00 988,403.50
10,000-1,280,000 Baht 131(33.10)
1,300,000-2,250,000 Baht 113(31.50)
2,300,000-5,000,000 Baht 152(35.40)
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dsznaunisdndulalunisdanisnisuanyizeu
Taesaneg luszAauliunang (ﬁ"]m?ﬁ'ﬂ 2.24) e
Warsudusedunudn inenensiadnAnLiu

S A = e = P
HINNGAAD ﬂ’]ﬁ‘Lﬂﬂi‘Uﬂ’]’]@’]i"ﬂ’mﬂﬂuﬂﬁ@ GRIPHH

2.45) Tnafudayaannimagfanatinunieynna
NvingauandsraunndFaninauninign
(ALRAY 2.66) ANNAAWILNAUNNTEASULN9473
4 . . L4
nedennatuedluszauiliunans (Aede 2.15)
TnesudagaannsiasuIAG Facebook 184uuaeL
A o = Y P~ a
mawnTu (UFEedinems Suedinems) inige
. - n a A e o e
(ALRAE 2.74) wazdAauAniwgafunisllay
. 4 - . . o
1@ vaenanssnetluseaulunans (Aaag
2.12) Tnafudayaainni1saaNunAnwie4n

AU 7] NNTAA (ARAR 2.77) MNANFL (Table 2)

Table 2 Opinions on the accessibility of media exposure of farmers use to make decisions in managing durian

cultivation

Opinions on the accessibility of media exposure x S.D. Level of opinion
Personal media 245 0.545 High
Activity media 212 0.539 Moderate
Mass media 2.15 0.540 Moderate

Total 2.24 0.541 Moderate

Remarks: 2.35 - 3.00 = High, 1.68 - 2.34 = Moderate, 1.00 - 1.67 = Low
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2.37) ANNANAU (Table 3)

Table 3 Farmers' knowledge needs from using Line Official Account

Farmers' knowledge needs from using Line Official Account X S.D. Level of needs
Easy to understand 2.37 0.499 High
Visual knowledge 2.74 0.452 High
Practical and easy to follow 2.61 0.499 High
Knowledge that has been researched and accepted 2.70 0.468 High
Knowledge that helps reduce costs 2.65 0.487 High
Proven knowledge 2.61 0.498 High
Plot management 2.70 0.469 High
Chemical use 2.64 0.491 High
Effective labor reduction methods 2.59 0.502 High
Disease control in durian 2.70 0.469 High
Pest control 2.64 0.492 High
Use of biological substances 2.60 0.521 High
Use of soil and foliar fertilizers 2.61 0.504 High
Agricultural innovation 2.64 0.492 High
Switching pest control groups 2.61 0.503 High
Post-harvest management 2.61 0.499 High
Total 2.62 0.490 High

Remarks: 2.35 - 3.00 = High, 1.68 - 2.34 = Moderate, 1.00 - 1.67 = Low
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Table 4 Farmers' use of the Line Official Account platform to manage durian cultivation

Farmers' use of the Line Official Account platform X S.D. Level of opinion

1. Perceived ease of use 2.60 0.486 High

2. Perceived usefulness 2.62 0.487 High
Total 2.61 0.487 High

Remarks: 2.35 - 3.00 = High, 1.68 - 2.34 = Moderate, 1.00 - 1.67 = Low
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Table 5 The relationship between demographic characteristics of farmers, media exposure, knowledge needs

of farmers from using Line Official Account and farmers' use of the Line Official Account platform in

managing durian production

Factors Farmer’s utility of Line Official Account platform
x? p-value
Gender 9.331 0.002
Educational level 84.127" 0.000
Experience of durian cultivation 26.084" 0.000
Income from selling durian 30.166" 0.000
Cost of durian planting 27.854" 0.000
Size of durian area 12.104* 0.002
Media exposure 42.340" 0.000
Needs of knowledge 217512 0.000

Remarks: *: Statistically significant level at 0.05, **: Statistically significant level at 0.01
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Abstract

The rationale of the research was to study the crop water coefficient of Arabica coffee under rainfed
conditions for database not only water management but also water footprint computing for coffee production
in Thailand. The results revealed that crop water coefficient of the Catimor coffee cultivar 8 - 9 years on both
seasonal (from 1 March 2022 to 28 February 2023 until 1 March 2023 to 29 February 2024) in flowering stage
average 0.50+0.40 subsequently fruit development to ripeness stage averaged 1.39+0.01 and harvested until
bud formation averaged 0.08+0.08, which have average crop water coefficient whole season and cherry fresh
yield were 0.91£0.09 and 2.78+1.54 tons/yielded rai. While the H420 coffee cultivar 6-7 years in flowering stage
averaged 0.51+0.37 after that fruit development to ripeness stage averaged 1.53+0.05 and harvested until bud
formation averaged 0.05+0.05, which have average crop water coefficient whole season and cherry fresh yield
were 0.99+0.10 and 2.41+0.12 tons/rai respectively. For the water footprint amount of the Catimor coffee cultivar
such as green, blue, grey, total water footprint and rainfall amount averaged 1,094.2+738.4, 0.0+0.0, 0.9+0.6,
1,095.1£739.1 liters/kilogram and 2,406.5+386.5 mm/crop seasonal whereas the H420 coffee cultivar averaged
1,007.24238.1, 21.4+21.4, 0.2+0.1, 1,028.84259.4 liters/kilogram and 2 ,627.5+211.9 mm/crop seasonal
respectively.

Keywords: Crop water use coefficient, water footprint, Arabica coffee
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When ETc > P_ usingWF___ =P (4.1)

green eff- seasonal
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(4.2)
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WF WF___+WF,_+WF (7)
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Figure 1 Weather data collected of Khun-Wang agricultural experiment center at msl 1,450 meters
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Mae-Jon experimental site.
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Figure 2 Weather data collected of Mae-Jon agricultural experiment center at msl 1,288 meters
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Actual crop evpotranspiration (ETc)

Figure 3 Actual crop evapotranspiration (ETc) and crop water coefficient (Kc) of Catimor cultivar

Actual crop evapotranspiration (ETc)

Figure 4 Actual crop evapotranspiration (ETc) and crop water coefficient (Kc) of H420 cultivar
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Effect of Vermicompost Combined with Trichoderma sp. on RD43 Rice Yield and Some Soill

Properties in Organic Paddy Field

U9l Wihge™ iwasiina drdau’ qainee uildla' Bswa niwdun? Wis laan' uwasdawnwas S1il
Prachwanee Pibumrung™ Petchpikul Khum-on' Wuthipong Pangjai' Theeraphol Sapboon® Pichit Chodok'

and Chophet Jumpee®

"anadgmalulainainemsaie v anusAnenmansuazinalulad NuamenduaAYNITUAIATEYEEN E1NBNTTUATATEEFEN
andnanszuasAzagsen 13000

'Division of Modern Agriculture Technology, Faculty of Science and Technology, Phranakhon Si Ayutthaya Rajabhat University,
Phra Nakhon Si Ayutthaya, Phra Nakhon Si Ayutthaya 13000

4191 TNAAINITNNNIRANTT AUZANENAanfuaziaTulad mwﬁ‘mmzﬁ"ﬂm‘nﬁ{]mmmﬂ?mﬁm ﬁﬂm@Wi‘:umﬂ?@qﬁm Fdn
WIzuAsA3RL 58N 13000

*Division of Management Engineering, Faculty of Science and Technology, Phranakhon Si Ayutthaya Rajabhat University, Phra
Nakhon Si Ayutthaya, Phra Nakhon Si Ayutthaya 13000

‘snaimmatuladgnammnas pozdnemansuazinalulad snningndunainnssuasAiegsen e1NeNIzuATATaEEEN TR
WIzuAsA3RL 58N 13000

*Division of Industrial Technology, Faculty of Science and Technology, Phranakhon Si Ayutthaya Rajabhat University, Phra
Nakhon Si Ayutthaya, Phra Nakhon Si Ayutthaya 13000

* Corresponding author: prachwaneepibumung@gmail.com
(Received: 1 October 2024; Revised: 11 November 2024; Accepted: 4 December 2024)

Abstract

The objective of this research was to determine the effect of vermicompost and Trichoderma sp.
combined application on RD43 rice yield and some soil properties in farmers’ organic fields, Phachi district, Phra
Nakhon Si Ayutthaya province. The experiment was arranged in a Randomized Complete Block Design with 5
treatments and 6 replications consisting of treatment 1 (T1) no application of vermicompost and Trichoderma sp.
(Control), treatment 2 (T2) application of 1,000 kg/rai of vermicompost, treatment 3 (T3) application of 1,000 kg/rai
of vermicompost and 1 kg/rai of Trichoderma sp., treatment 4 (T4) application of 1,000 kg/rai of vermicompost and
2 kg/rai of Trichoderma sp. and treatment 5 (T5) application of 1,000 kg/rai of vermicompost and 3 kg/rai of
Trichoderma sp. The result showed that the application of 1,000 kg/rai of vermicompost and 2 kg/rai of
Trichoderma sp. resulted in the highest plant height of 102.12 cm, tillers per hill of 15.17, number of grains per
panicle of 131.63, grain yield of 616.23 kg/rai and straw dry weight of 988.56 kg/rai, respectively. In addition,
receiving such treatment also lead to the highest amount of organic matter and total nitrogen (3.79% and 0.48%,
respectively) (p<0.01). The results of this research suggest that the application of vermicompost combined with
Trichoderma sp. in organic rice fields can increase the yield of RD43 rice and plant nutrients in the soil.

Keywords: Yield components, organic fertilizer, organic matter, soil nutrients
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Table 1 Yield and harvest index of RD43 rice variety grown in organic paddy field

Treatment Plant No. of No. of No. of Grain Straw Harvest
height tiller/hill panicle/hill  grain/panicle yield dry weight index
(cm) (kg/rai) (kg/rai) (HI)
T1 (Control)  79.26 ¢ 8.83¢c 6.50 c 94.89 ¢ 194.55d 443.87 ¢ 0.31b
T2 86.84 b 1117 b 9.00 b 114.07 b 455.71 ¢ 761.29b 0.38a
T3 92.97 b 14.33 a 10.33 ab 120.15b 505.64 b 804.42 b 0.38a
T4 102.12a 1517 a 11.50 a 131.63 a 616.23 a 988.56 a 0.39a
T5 88.05b 1167 b 8.83b 11542 b 471.08 ¢ 790.13 b 0.38a
F . . . . . . ok
C.V. (%) 5.54 9.41 10.87 6.73 5.16 10.31 6.92

Remarks: **Significant at p<0.01, means in the same column followed by different letters were significantly different by DMRT test
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Division, 1973) (Table 2)
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Figure 1 NH4+— N in soil (p<0.01) during RD43 rice planting in a paddy field
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