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Protoplast Isolation from the Mycelium of Pleurotus ostreatus and Cordyceps militaris
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Abstract: This study aimed to investigate the optimal conditions for the protoplast isolation of
Pleurotus ostreatus and Cordyceps militaris. The factors that were optimized included mycelium
age, formula of mixed enzymes solution, mannitol concentration for osmotic stabilization, digestion
temperature and duration. The results demonstrated that the optimal conditions for P. ostreatus were
4-day-old mycelium, digested for 6 hours at 25+2 °C with an enzyme solution consisting of 1.0%
Cellulase Onozuka R-10, 1.5% driselase 1.5% lysing enzyme, and 1.0% Macerozme R-10 dissolved
in 0.6 M mannitol. These conditions yielded the highest number of protoplasts, with 6.25x10° cells/
mL. For C. militaris, a similar enzyme solution was suitable for the digestion of 5-day-old mycelium
at 30 °C for 3 hours, yielding the highest number of protoplasts at 6.25x10° cells/mL.

Keywords: Medicinal mushroom, Oyster mushroom, Protoplast
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Table 1 The effects of mycelium age, concentration of mannitol and digestion duration on number of isolated protoplasts
of Pleurotus ostreatus. The emzyme solution consisted of 1.0 % Cellulase Onozuka R-10 and 1.0 % Driselase.

Mycelium age  Concentration of mannitol Protoplasts yield (x10° cells/ml) of each digestion duration"

(days) (M) 3 hr 4 hr 5 hr 6 hr
0.6 1.20+0.00f-h 0.63+0.10h-I 0.93+0.04k-| 0.63+0.04h-|
3 0.7 0.58+0.04h-| 0.3320.04/ 0.60%0.07h-I 0.4520.00j-|
0.8 0.80+0.35g-! 0.40+0.00kK| 0.63+0.04h-I 1.18+0.10f-i
0.6 2.13+0.24cd 0.75+0.28g-| 5.00+0.35a 5.13+0.38a
4 0.7 1.08+0.10f-k 2.45+0.63C 3.150.63b 1.10+0.07f-k
0.8 0.85+0.49g-! 1.78+0.24de  0.88+0.17g-l 1.03+0.17g-I
0.6 0.73+0.17g-] 0.53+0.10i-| 2.48+0.31c 0.7520.14g-|
5 0.7 1.13+0.10f+ 0.40+0.14kl 1.90+0.21de  1.78+0.10de
0.8 1.50+0.07¢f 1.23+0.31fg 1.20+0.14f-h 1.50+0.00ef

F-test (AxBxC)

83.38

** significant difference (P < 0.01); A = mycelium age, B = concentration of mannitol, C = digestion duration
" Means followed by different letters represent a significant difference according to DMRT.

Table 2 The effects of mycelium age, concentration of mannitol and digestion duration on number of isolated protoplasts
of Cordyceps militaris. The emzyme solution consisted of 1.0 % Cellulase Onozuka R-10 and 1.0 % Driselase.

Mycelium age

Concentration of mannitol

Protoplasts vyield (x10° cells/ml) of each digestion duration”

(days) (M) 3 hr 4 hr 5 hr 6 hr
0.6 2.60%0.00bc 0.33+0.04l-n  0.28+0.04mn  0.88+0.17i-m
3 0.7 1.20+0.00fi 2.13+0.45cd  0.45+0.07j-n  0.38+0.10k-n
0.8 0.73+0.24i-n 0.30+0.07I-n  0.98+0.45h-I 0.30+0.00I-n
0.6 1.85+0.28de  1.80+0.21def  0.70+0.21i-n 3.65+0.63a
4 0.7 1.03+0.10g-k 2.83+0.38b 0.83+0.04i-m  0.80+0.35i-m
0.8 0.58+0.24i-n 0.98+0.31h-I 1.23+0.31e-i 0.45+0.00j-n
0.6 3.80+0.35a 0.05+0.00n 2.68+0.53bc  0.330.04l-n
5 0.7 1.55+0.35d-h  0.28#0.17mn  1.13+0.17g-]  0.38+0.04k-n
0.8 165+0.56d-g  0.73+0.38i-n  0.93+0.31h-m  0.83%0.17i-m

F-test (AxBxC)

84.06

** significant difference (P < 0.01); A = mycelium age, B = concentration of mannitol, C = digestion duration
" Means followed by different letters represent a significant difference according to DMRT.
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Table 3 The effects of certain factors on number of isolated protoplast (x10° cells/mL) of Pleurotus ostreatus and
Cordyceps militaris. The emzyme solution consisted of 1.0 % Cellulase Onozuka R-10 and 1.0 % Driselase.

Factors Protoplasts yield (x10° cells/mL)"

Pleurotus ostreatus Cordyceps militaris

Mycelium age (days)

3 0.69+0.28c 0.88+0.76¢C

4 2.11+1.55a 1.39+0.98a

5 1.26+0.61b 1.19+£1.10b
F-test . *

Concentration of mannitol (M)

0.60 1.74+1.64a 1.58+1.33a
0.70 1.24+0.90b 1.07£0.77a
0.80 1.08+0.42c 0.80+0.44b
F-test * -

Incubation time (hours)

3 1.11+£0.48¢c 1.66+1.00a
4 0.94+0.74d 1.04+0.97b
5 1.86+1.44a 1.02+0.70b
6 1.50£1.38b 0.89+1.04b
F-test * *
CV (%) 83.38 84.06

** significant difference (P < 0.01)
""Means followed by different letters within a column of each factor represent a significant difference according to DMRT.

Pleurotus ostreatus Cordyceps militaris

Figure 1 Mycelium (A) and protoplast (B) characteristics of Pleurotus ostreatus and Cordyceps militaris observed with
binocular microscope using 40x objective lens.
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Table 4 The effects of Iytic enzymes mixture and digestion temperature on the protoplast yield (x10° cells/mL) of
Pleurotus ostreatus. The mycelium age of 4 days, mannitol concentration of 0.6 M and digestion time of 6 hours were

applied.
Enzymes mixture Temperature (°C)
Mean"
2542 30
1.0% cellulase +1.5% driselase +1.5% lysing enzyme+1.0% macerozyme 6.25+2.78 3.63£2.35 4.90+2.77a
1.0% cellulase +1.0% driselase 2.50+1.08  2.87+1.25  2.60+1.09b
0.8% cellulase +1.0% driselase 1.75£0.86 3.37£1.08  2.50+1.26b
0.8% cellulase +1.0% driselase +1.0% lysing enzyme+1.0% macerozyme 3.37+1.08 3.33£1.55  3.30%£1.25a
1.0% driselase + 1.0% lysing enzyme 1.62+0.25 5.0£1.22 3.30+1.98a
Mean 3.10+2.18 3.60+158
F-test (enzyme) *
F-test (temperature) ns
F-test (enzyme* temperature) *
CV (%) 56

ns = non-significant difference; * and ** = significant difference at P < 0.05 and P < 0.01 respectively
Means followed by different letters within a column represent a significant difference according to DMRT.

Table 5 The effects of Iytic enzyme mixture and digestion temperature on the protoplast yield (x10° cells/mL) of
Cordyceps militaris. The mycelium age of 5 days, mannitol concentration of 0.6 M and digestion time of 3 hours were

applied.
Enzymes mixture Temperature (°C)
Mean"
2512 30
1.0% cellulase +1.5% driselase +1.5% lysing enzyme+1.0% macerozyme 4.75+1.71 6.00+1.35  5.37+1.57a
1.0% cellulase +1.0% driselase 3.37+2.09 2.25x0.86  2.80+1.60b
0.8% cellulase +1.0% driselase 5.38+1.31 3.63£1.79  4.50£1.73a
0.8% cellulase +1.0% driselase +1.0% lysing enzyme+1.0% macerozyme 2.05+0.91 3.50£1.22  3.00+£1.13b
1.0% driselase + 1.0% lysing enzyme 1.50 £0.71 4.00+0.91 2.70+£1.53b
Mean 3.50+1.93  3.80£1.68
F-test (enzyme) *
F-test (temperature) ns
F-test (enzyme* temperature) *
CV (%) 48

ns = non-significant difference; * and ** = significant difference at P < 0.05 and P < 0.01 respectively
" Means followed by different letters within a column represent a significant difference according to DMRT.
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Factors Affecting the Extension of Vegetable Production According to Good Agricultural
Practices of Farmers in Nuea Khlong District, Krabi Province
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Abstract: The objectives of this research were to study 1) the economic and social conditions,
2) conditions of the extension of vegetable production according to good agricultural practices, and
3) factors affecting farmer’s extension of vegetable production according to good agricultural
practices. The population consisted of 138 farmers who had registered as vegetable production
farmers in Nuea Khlong District, Krabi Province with the Department of Agricultural Extension in
2023/2024. The sample size of 103 individuals was determined by using the Taro Yamane formula
with an error value of 0.05 and a simple random sampling method. Data were collected through
interviews schedule. Data were analyzed by descriptive statistics, and multiple regression analysis.
The results indicated the following: 1) Most of the farmers were female, the average age was 50.95
years old, and graduated from primary school. The average experience in vegetable production was
13.49 years, and the average number of vegetable production training sessions attended was 2.09
times per year. The vegetable production cost was 2,116.71 baht/rai, and the average income was
5,376.99 baht/rai. 2) Farmers received support for vegetable production according to good agricultural
practices overall at a high level by receiving the most extension of knowledge on the issue of the use
of agricultural hazardous substances. And 3) Factors affecting the extension of vegetable production
according to good agricultural practices. There was one independent variable: experience in vegetable

production. It has a positive effect on the dependent variable. Statistically significant at the 0.05 level.

Keywords: Extension, Good Agricultural Practices, Krabi, Nuea Khlong, Vegetable production
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Table 1 Economic-socio background of Farmers.
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(N=103)
Item Frequency Percentage
Gender
Female 62 60.20
Male 41 39.80
Age (years old)
<40 10 9.70
41-47 24 23.30
48-54 35 34.00
55-61 25 24.30
262 9 8.70
Max = 66 Min = 35 X=13.49 S.D.=6.403
Vegetable production experience (years)
<9 30 29.10
10-17 44 42.70
=18 29 28.20
Max = 31 Min=3 X=1349 S.D.=6.403
Frequency of training in vegetable production (time/year)
1 30 29.10
46 44.70
27 26.20

Min = 1 X =2.09 S.D. = 0.961
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Table 1 (continued).

(N=103)
Item Frequency Percentage
Vegetable production area (rai)
<1 47 45.70
2-6 37 35.90
2 31 19 18.40
Max = 22 Min=025 X=3.33 S.D.=4.082
Vegetable production income (baht/rai)
<500 18 17.50
501-1,000 29 28.20
1,001-1,500 16 15.50
1,501-2,000 14 13.60
=18 26 25.20
Max = 35500 Min=200 X=2116.71 S.D.=3,724.268
Vegetable production cost (baht/rai)
<2,000 30 29.10
2,001-5,000 53 51.50
> 5,001 20 19.40

Max = 180,000 Min = 580

X =5376.99 S.D.=17,876.441
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Table 2 Summary of farmer’s receiving in term of knowledge for extension of vegetable production.

(N=103)
Item X S.D Description Ranking

1. Agricultural hazardous substances 4.15 0.750 High 1
2. Planting area 4.07 0.819 High 2
3. Pre-harvest quality management 3.95 0.719 High 3
4. Water 3.84 0.738 High 4
5. Harvest and post-harvest handling 3.82 0.663 High 5
6. Holding, moving produce in planting plot, and 3.78 0.775 High 6
storage

7. Personal hygiene 3.78 0.651 High 6
8. Record keeping and traceability 3.15 0.653 Moderate 7

Average 3.82 0.721 High

2.2 PIUIBNITRIKEN WU INBATNT
Iafunisdaiasuluninsonegluszdunnn
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Table 3 Summary of farmer’s receiving in term of method for extension of vegetable production.

(N=103)
Item X S.D. Description Ranking
1. Individual method 3.75 0.731 High 1
Telephone 417 0.719 High 1
Requesting advice from officials 3.66 0.650 High 2
Visit 3.42 0.824 High 3
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Table 3 (continued).

(N=103)
Item X S.D Description Ranking
2. Mass method 3.46 0.706 High 2
Line, Facebook 3.86 0.672 High 1
Production manual 3.78 0.655 High 2
Radio 2.74 0.791 Moderate 3
3. Group method 3.27 0.816 Moderate 3
Training 3.67 0.719 High 1
Demonstration plot 3.38 0.687 Moderate 2
Observe activities 2.76 1.043 Moderate 3
Average 3.49 0.751 High
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Table 4 Summary of farmer’s receiving in term of support for extension of vegetable production.

(N=103)
[tem X S.D Description Ranking
1. Grouping 3.64 0.725 High 1
2. Factors of production 3.41 0.857 High 2
3. Networking 3.38 0.674 Moderate 3
4. Production planning 3.29 0.604 Moderate 4
5. Infrastructure 2.37 0.829 less 5
6. Funding source 1.71 0.571 least 6
Average 2.97 0.710 Moderate
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Table 5 Factors affecting farmer’'s extension of vegetable production.

(N=103)
Variable Coefficient regression (b) t Sig
Constant 3.885 13.071 0.000
X, Age (years) -0.011 -1.740 0.085
)(2 Household labor (person) -0.084 -1.609 0.111
X3 Farming experience (years) 0.022 2.930 0.004*
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Table 5 (continued).

(N=103)
Variable Coefficient regression (b) t Sig
X4 Training (times/year) 0.027 0.824 0.412
X5 Vegetable production cost (baht) -1.172E-6 -0.609 0.544
X6 Vegetable production area (rai) -0.013 -1.589 0.115

R*=0.413 Adjusted R?=0.119  SEE = 0.301

F=23.295

Sig. of F = 0.005

* Significant level at 0.05
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Influence of Rubber Rootstocks on Physiological Response and Osmolyte Accumulation of
RRIT 251 Scion in Water Deficit Condition
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Abstract: Appropriate water management is required for the rubber tree seedling to flourish during the
growth phase, which the seedlings will suffer damage from insufficient irrigation. Potentially, grafting
the buds of extremely productive rubber clones onto sturdy rootstocks could increase the drought
resistance of rubber plantations. This study aimed to examine the impact of RRIM 623 PB 5/ 51 and
RRIT 251 rubber rootstocks on the physiological alterations of RRIT 251 scion in drought
circumstances by assessing their resilience to drought. The effects of drought stress were assessed as
changes in relative leaf water content, electrolyte leakage (EL), maximum quantum efficiency of PS II
photochemistry (Fv/Fm), proline, glycine betaine, and total soluble sugar (TSS) content at different time
points of water deficit conditions (0, 5, 8, and 11 days after water withholding). The results sh owed
that RRIT 251 bud grafted on RRIT 251 rootstock (RRIT 251/RRIT 251) were more tolerant to drought
conditions than RRIT 251 bud grafted on RRIM 623 (RRIT 251/RRIM 623) and rootstock PB 5/ 51 (RRIT
251/PB 5/51) throughout the experiment. RRIT 251/RRIT 251 had significantly higher re lative leaf water
content and maximum quantum efficiency of PSIl photochemistry and TSS. Mo reover, electrolyte
leakage, proline, glycine betaine content of RRIT 251/RRIT251 was lower than RR IT 251/RRIM623 and
RRIT 251/PB 5/51. Our results suggest that RRIT 251 rootstock can improve dr ought tolerance of RRIT
251 scion higher than RRIM 623 and PB 5/51 rootstock.

Keyword: Para rubber, Rootstock, Scion, Water deficit condition
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Figure 1 Relative water content of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and RRIT 251)
in drought condition after withholding water for 0, 5, 8 and 11 days. Different letters in the same days between rootstock
are significantly different (P<0.05) according to DMRT (mean +SD).
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Figure 2 Photochemical efficiency (Fv/Fm) of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and
RRIT 251) in drought condition after withholding water for 0, 5, 8 and 11 days. Different letters in the same days between
rootstock are significantly different (P<0.05) according to DMRT (mean +SD).



34

MNENANFASINHATLATNNIFAANIS 9 (1) : 27-42 (2569)

3. WBanaunssaluaaassnsdianinglas
a1nn1ssaliumnissalnareans
Bisntnslas Wluresfafuss RRIT 251 fifnm0
UUAWAD PB 5/51 RRIM 623 WAz RRIT 251 1aq
a7 0 5 8 way 11 Wudn P3ana
nsfluazesansduininglas Wwlusesiaiugs
RRIT 251 ﬁLLm‘Eﬁuzgﬁummmmmmmmmm
sl Tlenaunuay Wneluiudl o 199nnssmnns
it Fununisialuavesansaidninglasdluly
m@qﬁqﬁuﬁﬁ RRIT251 RRAANLLAUAS PB 5/51
RRIM 623 waz RRIT 251 ldfiAanuuwansnaiunng
a5 Tareslugag 6-7% Tudufl 5 2eenseanis
Thin 1Fununsilnaresansaidningladans
’r‘iqﬁuﬁ“ﬁ RRIT251 fifinauudume PB5/51 RRIM
623 LAY RRIT 251 Adnuuans1eniueenailsle
anAey Tﬂﬂﬁl\‘iﬁuﬁ:ﬁ RRIT 251 fiRnAuudune

RRIT 251 Hi3unaunisialuavesansadninglast
£ o A oy = = v a o o
6.6% T9ANgA 1HaLUTUREUAUAIAUSA
RRIT251 ﬁﬁmmuur}’fum RRIM 623 Lax PB 5/51
(9.6% WAY 10.6%) MINANAL MSUN 8 ©8IN1T
ann1glidn Aeiugh RRIT 251 NRnAILLEUAS
RRIT 251 Hi3unnunisinlnavesansaidninglast
< o , | Ae o o A l o
6.85% T9ANINatalig ATy WeTauieuny
AUEA RRIT 251 NAAATULALAS RRIM 623
WAz PB 5/51 (6.85% WAZ11.25% AINAIAL) LAY
Tdun 11 289n179an13 150N w1957 lua
219981981AN N7 lAFR4NRUERA RRIT 251 NEAGN
uurﬁfum RRIT 251 (10.01%) lar RRIM 623
(14.88%) THAMNLANANAUNWNADR WARLFHW
pandnadeliud Aty etfTauneuiuAIwug

A RRIT 251 NRAMILUFUAD PB 5/51 (24.75%)
(Figure 3)

[ RRIT 251/RRIM 623 [ RRIT251/PB 5/51 [J RRIT251/RRIT 251

30 4

Electrolyte leakage (%)

8 1

Water witholding (days)

Figure 3 Electrolyte leakage of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and RRIT 251) in
drought condition after withholding water for 0, 5, 8 and 11 days. Different letters in the same days between rootstock
are significantly different (P<0.05) according to DMRT (mean +SD).
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Figure 4 Wilting index of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and RRIT 251) in drought
condition after withholding water for 0, 5, 8 and 11 days. Different letters in the same days between rootstock are signifi-

cantly different (P<0.05) according to DMRT (mean +SD).
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Figure 5 Proline content of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and RRIT 251) in
drought condition after withholding water for 0, 5, 8 and 11 days. Different letters in the same days between rootstock
are significantly different (P<0.05) according to DMRT (mean +SD).
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Figure 6 Glycine betaine content of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and RRIT 251)
in drought condition after withholding water for 0, 5, 8, and 11 days. Different letters in the same days between rootstock
are significantly different (P<0.05) according to DMRT (mean+SD).
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Figure 7 Soluble sugar content of RRIT 251 scion bud grafted on 3 rootstock clones (PB 5/51, RRIM 623 and RRIT 251)
in drought condition after withholding water for 0. 5. 8 and 11 days. Different letters in the same days between rootstock
are significantly different (P<0.05) according to DMRT (mean+SD).
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Abstract: The research aimed to study 1) personal and socio-economic data, 2) utility of organic
substances, 3) knowledge of utility of organic substances and 4) needs of the utility of organic
substances in rice cultivation. The sample size was 339 farmers from 2,206 rice farmers. Data were
collected by using a questionnaire. Statistics included frequency, percentage, mean, standard deviation,
and hypothesis tested by using Chi-square. The results showed that 56.90% of farmers were male, with
an average age of 57.36 years. Farmers with 40.10% completed secondary education/vocational
certificate. Average household members were 3.79 people. Average experience growing rice was 27.04
years. Average farming area was 6.02 rai. Average rented area was 13.19 rai and average rice growing
area was 19.18 rai. Average income was 8,693.00 baht/rai. Utility of organic substances was of
moderate level average of 2.13. Selection of organic substances was used instead of chemicals at a
high-level average of 2.62. The source of organic substances received support from government at a
high level, average of 2.67. The knowledge level of farmers regarding the use of agricultural organic
substances was at a high-level average of 15.79. The need of the utility of organic substances was at a
high-level average of 2.53. Hypothesis testing found that experience in growing rice, rice areas, rice
rented area, age, education, knowledge and utility of organic substances by farmers related to farmer's
need for the utility of organic substances in the rice growing at the 0.05 and 0.01 significance level
respectively.

Keywords: Needs, Phra Nakhon Si Ayutthaya, Rice cultivation process, Utility of organic substances
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Table 1 Utility of organic substances in rice cultivation.

(n=339)
Utility of organic substances X S.D. Level
Soil preparation 1.95 0.603 Moderate
Seed preparation 1.90 0.663 Moderate
Growth period 1.72 0.723 Moderate
Utility of organic substances in rice cultivation 212 0.387 Moderate
Source of organic substances 2.51 5.980 High
Average 2.13 0.396 Moderate
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Table 2 Knowledge of utility of organic substances in rice cultivation.

(n=339)
Knowledge level Number Percentage
High (13 - 20 points) 194 57.20
Moderate (7 - 12 points) 145 42.80
Low (0 - 6 points) 0 0.00

X = 15.82 points S.D. =2.300 Max. 20.00 points Min. 9.00 points
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Table 3 Need of the utility of organic substances in rice cultivation of farmers.

(n=339)
Need of the utility of organic substances in rice cultivation X S.D. Needs level
Need of the utility of organic substances 2.44 0.620 High
Soil preparation 2.50 0.612 High
Seed preparation 2.26 0.570 Moderate
Growth period 2.42 0.529 High
Average 2.53 0.534 High
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Table 4 Relationship between personal and socioeconomic data and need of the utility of organic substances in rice

cultivation.
Factors Needs of the utility on organic substances in rice cultivation

X p-value
Age 59.968** 0.000**
Educational level 76.410* 0.000™*
Experience on rice growing 18.894* 0.001*
Rented area 17.603* 0.001*
Rice planting area 12.090* 0.017*
Application of organic substances in rice cultivation 36.717* 0.000**
Knowledge of using organic substances 249.470* 0.000**

Remark: * Significant level at 0.05, ** Significant level at 0.01
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Abstract: The objectives were to study 1) personal basic factors and socio-economic factors of those
interested in digital tokens investment for agribusiness, 2) knowledge of digital assets of those
interested in digital tokens investment for agribusiness and 3) the decisions by those interested in
digital tokens investment for agribusiness. Data collection was obtained by questionnaire with
accidental sampling method from 400 of those interested in digital tokens investment for agribusiness.
Descriptive statistics are used such as frequency, percentage, mean, standard deviation. The
hypothesis was tested by t-test and F-test. The research has shown that most of those interested in
digital tokens investment for agribusiness were female (67.25%), with an average age of 29.15 years
old, single (85.50%), had a bachelor’'s degree (66.00%), mostly were students (45.30%) and an average
income of 34,482.47 baht/month. Those interested in digital tokens investment for agribusiness had a
moderate level of knowledge about digital assets (mean = 15.17), and the decisions of those interested
in digital tokens investment for agribusiness was moderate (mean = 2.33). The hypothesis testing was
found that those interested in digital tokens investment for agribusiness had different age, knowledge
about digital assets, occupations and an average monthly income making the investment decisions in

digital tokens for agribusiness differed at a statistical significance level of 0.01 and 0.05 respectively.

Keywords: Agribusiness, Decision, Digital tokens, Investment
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Table 1 Samples of members interested in investment in digital assets from Facebook Page.
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Table 2 Digital asset knowledge of those interested in digital tokens investment for agribusiness.

(N=400)

Digital asset knowledge of interested individuals in

agribusiness digital tokens

Number of people Percentage

Low level of digital asset knowledge (0.00-8.00 points)

Moderate level of digital asset knowledge (9.00-16.00 points)

High level of digital asset knowledge (17.00-25.00 points)

0 0.00
294 73.50
106 26.50

Mean=15.70 S.D. 3.95 Min=9.00 Max.=25.00
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Table 3 The decisions of those interested in digital tokens investment for agribusiness.

(N=400)
Type of agribusiness X S.D. Level of decision making

1. Input providers 2.27 0.500 Moderate
2. Service providers 2.31 0.610 Moderate
3. Farming 2.37 0.469 High
4. Wholesale and retail marketing 2.50 0.532 High
5. Processing and manufacturing 2.48 0.529 High
6. Distribution and logistics 2.51 0.561 High
7. International trade 2.59 0.533 High
8. Agricultural financing 217 0.667 Moderate

Total 2.33 0.451 Moderate

Remark: 2.35 - 3.00 = High, 1.68 — 2.34 = Moderate, 1.00 - 1.67 = Low
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Table 4 The differences analysis of the decisions in digital tokens investment for agribusiness.

(N=400)
Factors The decisions in digital tokens investment for agribusiness
t/F P-value
Sex -3.949** 0.000
Age 11.081** 0.000
Occupation 3.896* 0.021
Marital status -4.165** 0.000
Income 2.870* 0.036
Knowledge of digital asset 3.812** 0.000

Remark: *: Statistically significant level at 0.05, **: Statistically significant level at 0.01
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Effect of Growing Media from Banana Leaf Stalk on Growth and Yield of Chinese Cabbage
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Abstract: Banana trees when the harvest is complete will be cut down. There will be many banana
leaf stalks that have peeled off. It becomes waste material left over from the agricultural sector. The
objectives of this research were to study the growth and yield of Chinese cabbage using banana leaf
stalks as substrate culture. The experiment was conducted using a Completely Randomized Design
(CRD) with 3 replications and consisted of 6 treatments: 1) banana leaf stalk, 2) banana leaf stalk : coir
dust : rice chaff : rice husk ash : soil (1:1:1:1:1v/), 3) banana leaf stalk: coir dust (1 : 1 v/v), 4)
banana leaf stalk : rice chaff (1 : 1 v/v), 5) banana leaf stalk : rice husk ash (1 : 1 v/v) and 6) banana
leaf stalk : soil (1 : 1 v/v). The results showed that Chinese cabbage substrate culture from banana
leaf stalk : coir dust: rice chaff : rice husk ash :soil (1:1:1:1:1v/v)and banana leaf stalk: coir dust

(1:1v/v) had the most in the growth and yield.

Keywords: Banana leaf stalk, Chinese cabbage, Growing media
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Table 1 Plant height, canopy width and leaf number of Chinese cabbage at 46 days.

Treatment Plant height Canopy width Leaf number
(cm) (cm) (leaves)

Banana leaf stalk 4.22° 6.51¢ 4.44°
Banana leaf stalk : coir dust : rice chaff : rice hush ash : soil 11.22% 24.72° 14.22°
1:1:1:1:1v)
Banana leaf stalk: coir dust (1: 1 v/v) 12.43° 24.18% 14.88°
Banana leaf stalk : rice chaff (1 : 1 v/v) 6.25° 11.76° 8.00°
Banana leaf stalk : rice hush ash (1 : 1 v/v) 9.72° 20.60" 12.66°
Banana leaf stalk : soil (1: 1 v/v) 6.43° 13.65° 9.88°

F-test . . .

CV (%) 27.16 23.74 21.67

** = significantly different at P< 0.01
Means within the same column followed by the different letters are significantly different according to DMRT (P<0.01).

Table 2 Leaf greenness and fresh weight of Chinese cabbage at 46 days.

Treatment Leaf greenness Fresh weight
(SPAD UNIT) (g/plant)

Banana leaf stalk 21.01° 1.66°
Banana leaf stalk : coir dust : rice chaff : rice hush ash : soil 36.00° 36.00°
(1:1:1:1:1vlv)
Banana leaf stalk: coir dust (1 : 1 v/v) 34.85% 37.73°
Banana leaf stalk : rice chaff (1 : 1 v/v) 32.81% 6.04°
Banana leaf stalk : rice hush ash (1 : 1 v/v) 34.01%° 21.11°
Banana leaf stalk : soil (1:1 v/v) 31.35° 8.62°

F-test * *

CV (%) 27.16 23.74

** = significantly different at P< 0.01
Means within the same column followed by the different letters are significantly different according to DMRT (P<0.01).
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Farmers' Satisfaction with Irrigation Water Management of Phra-ong Chaiyanuchit Operation
and Maintenance Project: A Case Study of Rice Farmers in Khlong Khuean District,
Chachoengsao Province
anefins Wanlsdin' A53ung Aadu uasRusand Aniiad’

Saypin Hattapranit', Jirattinart Thungngern® and Panchit Seeniang®

Received: August 2, 2024
Revised: September 19, 2024
Accepted: September 19, 2024

Abstract: This research aims to study: 1) the socio-economics characteristics of farmers, 2) farmers'
satisfaction with irrigation water management, and 3) farmers’ needs regarding irrigation water
management. The sample for this research consists of 283 rice farmers in the Khlong Khuean District,
Chachoengsao Province, who depend on the Phra Ong Chaiyanuchit Operation and Maintenance
Project. Data were collected through interviews and analyzed using descriptive statistics and
hypothesis testing with t-tests and One-way ANOVA. The research findings revealed that the majority
of farmers were female (52.30%), with an average age of 58 years. The primary source of information
on water management was community leaders and neighbors, (68.12%). Overall, farmers expressed
a high level of satisfaction with irrigation management (mean = 3.65), particularly with water allocation
(mean = 3.90). Farmers also expressed high levels of needs related to irrigation management (mean =
3.66). Hypothesis testing indicated that the status in water user groups varies, leading to differences in

satisfaction with irrigation water management.

Keywords: Satisfaction, Irrigation water management, Rice
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Table 1 Satisfaction of farmers with irrigation water management.

(N=283)
Satisfaction X S.D. level
1. Farmers' satisfaction with the irrigation water distribution system
1.1 Sufficient water supply for agriculture 3.95 0.93 high
1.2 Adequate water allocation can help reduce conflicts among )
) 3.93 0.93 high
water-using farmers
1.3 Receive water on time, as scheduled by the irrigation project 3.92 0.88 high
1.4 Rice yield can be increased with irrigation project 3.82 0.89 high
Average 3.90 0.62 high
2. Satisfaction with service provided by irrigation officers
2.1 Provide guidance and address questions directly according to specific .
3.94 0.96 high
needs
2.2 The officers are polite with good manner and always ready to assist with )
R 3.90 0.91 high
any inquiries.
2.3 The officers are consistently dedicated to their duties during field visits. 3.89 0.97 high
2.4 The contact channels for officers are convenient and easily )
, 3.83 0.96 high
accessible.
2.5 2.5 The officers provide services to all water-using farmers without )
) 3.77 0.97 high
exception.
Average 3.86 0.70 high
3. Satisfaction with irrigation canal maintenance
3.1 Weed removal in irrigation canals enhances water flow efficiency. 3.92 0.96 high
3.2 The Irrigation canals, ditches, roads on canal and regulated structure are )
. . » 3.84 0.89 high
all in serviceable condition.
3.3 Regular dredging of irrigation canals 3.81 0.96 high
Average 3.85 0.67 high
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Table 1 (continued).

(N=283)
Satisfaction X S.D. level
4. Satisfaction with the water delivery process and maintenance pro-
cess of Royal Irrigation Department
4.1 Farmers' satisfaction with receiving the information 3.87 0.84 high
4.2 Engaging farmers in the water distribution planning process 2.99 0.95 medium
4.3 Survey of water requirements before the planting season 2.82 0.97 medium
4.4 Formulating a well-defined seasonal water delivery schedule 2.74 0.99 medium
4.5 Training session providing knowledge on efficient water usage 2.46 1.05 low
Average 2.97 0.59 medium

Levels of perceptions X 1.00- 1.80 = lowest, 1.81- 2.60=

4.21 -5.00 = highest

3. AnwAaIn1slunsUEMssanisinlulae
FAUTENIUARILNEATNS

WL ANNARINITTRNEAINTABNNT
u?mﬁmm@ﬁﬂfmﬂ?zmuTmﬂmwmu@%’”l,mzﬁu
NN (ﬁﬁt'ﬂ?ﬂlﬂ 3.66) Usznavlinas 4 Uszidn
wan Tneinensnsiaonudeaniseluszauuin

<3 A ¥ ¥ o e
3 UsziAu AR ANFRINITATUNNTTUNaL s T

UNN9L3MNITANININEN 71N (ﬂ'ﬁm?u'f;l 4.09)
ANABINITAUNNTAHUNNTuA LU TR bunng
L3V 28RN INTNENN 1N (ﬂ'ﬁmﬁ'ﬂ 4.09) UAY
ANNNABINITATUNNTRARIN LA TR uNa T
ANILFINIS AN TN NEAN TN (mm'ﬁﬂ 3.78) lag
ANABINITATUNNTIN LN KLAZAR AR LA lUNS
U3 minensih atf luszAulIunang
(ﬂ'ﬁm?ﬁ'ﬂ 2.97) AMNATAU (Table 2)
AINNANIIANHINIANABINITIUNNT
1338 AN U 4 tsifu axveuliifiude
mwmmmmmmwma:rmnﬂum*mizﬂﬂu
ma‘mmmmmﬁ*mfammﬂ@vmmmw el
SunanaUunuaInnisldingatlzniu Aenanu
siaanslusnunissunadselanil nsusmedannng

niwengin wazn1gianNlsslilung wangld

@ K £ p ¥ vl

L‘VILLENV’]’NN[ﬂ@\‘]ﬂ’]ﬂ.lﬂ\‘]LﬂEﬁ]ﬁ‘ﬂﬁ‘VIﬁ]‘ﬂ\iﬂ’]’ﬂﬂﬁJﬂ’]?
mmumumnmq@mamm@a LW@SLMLLLL&L"WWT]’]?
mmmmmimLﬂu"l,ﬂmwmmm\i 1u°um V]

low, 2.61 — 3.40 medium, 3.41 - 4.20 = high

ANNNABINITAIUNIIINNLKKLAS AR AW A TUN g
LN 9EANNININENNTN HRAudeennTlusza
Uunane aseuldifiudn insmsnatinonuidesiv
sl,ummwLmuﬁaﬁ%ﬁumﬂmﬂmm‘*ﬁ wazdaly
wintepaugAnylunisdn ldfdausananaunu
FpAulalun1IuInissan1Ininansn i
ADAPABIITLILANITINLUIDYTY WATATUY (2565)
'1/1ﬂﬂmm@umummmﬂivmmuiumimmi
FANININENTIN mmmnm@umimuium
WUTY ANABINNTRNUsT TR NN R g
W9 4 d1u Ae Audeeninisidausanlunis
Uszanduiug AduseIn1nsidausanlunisg
Uf1iRNU AMudeInIINIsidausanlunsfinnIN
HAN19U RN wazAuAaIn1sidaudanl
N9 19K %@fﬂmzﬁuﬂmﬂmq%ﬂum W
dszanauaiaainuianudila vinlilidanunem
Fanninennain g damuies fariu nssiaunng
figaeifumsidusuduusn Ae nnsaiemany
dnlansTidausanlunnedn Hhunszaunng
Uszaduiug InavusuuazAnengany uaziite
mam?mﬁmmsﬁﬂﬁtﬁmﬂimummzﬁ’qL‘%’@gnggm
FINENsANARTNINTALITNY 20 T (W.A.2561 —
2580) Tuemarnans® 4 lunisadaeietny uas
m@ﬁmummﬂmM’mlunwu‘%mﬁmmiﬁﬁ
satsrnulusy Ui (naugaLlseniy, 2560)



76

MNENANFASINHATLATNNIFAANIS 9 (1) : 69-79 (2569)

Tdg1u1ransznlalnaniagoulaniadauuniig
INENATNG WAFAIAIAENITNINIUFINALUD I
NAST NALANTW TNTW INBATNT UATU szt
a1l FeaamnAdasiUNANITINEURY DNINTT0
= & A o o

(2565) AN INUNNLIzaLAINEILFA Tunag
= o T oA & A \ Y Ao

UIMN99ANT9UN A Wungnaulgan nidoym

a g 1 U dl o &K 1

Hacudanraspulugnaunaszmindaloyunsan
A waridauianluaEuls AN RN A
Tnafunwmsngwd)lvd nsudnfindanan niex
naRnpnean AR NNAUIN9N
INALALNIAFINARDIANUINAINNLETEN “UTLA”

A A o o a o P
dhuasasfiegnAy lunsuimsdannisunilsea

o ¥ 1 2% v 9°) o < d” dl
mﬂ”l,mm ANNNLANLAYTIEIN TagnsTuaNnIg NARNLFR NN
ﬂﬂ‘iLmeﬂﬂgﬁ’m’W’manINZﬁ/ﬂﬁﬂﬁLﬁﬂ@’mﬂ’]’i
Table 2 Need of farmers for irrigation water management.
(N=283)
Need X S.D. level
The need for benefit realization in water resource management 4.09 0.75 high
The need for operation and implementation in water resource )
4.09 0.58 high
management
The need for monitoring and evaluation in water resource management 3.78 1.15 high
The need for planning and decision-making in water resource )
2.97 0.59 medium
management
Average 3.66 0.48 high

Levels of perceptions X 1.00- 1.80 = lowest, 1.81- 2.60=

4.21 -5.00 = highest
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Table 3 Hypothesis testing on the relationship between memberships status in water user groups and satisfaction.

(N=283)
Memberships in water users X Bang Rong Khlong Khuean  Konkaew - Bang
group group Talat group
3.65 3.54 3.72
Bang Rong group 3.65 - 0.078 0.232
Khlong Khuean group 3.54 - - 0.006*
Konkaew - Bang Talat group 3.72 - - -

*Statistically significant at the 0.05 level
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Abstract: The objectives of this research were to study basic economic and social conditions and
factors affecting the reduction of rice production costs of farmers. The population consisted of rice
farmers in Bo Thong Subdistrict, Bang Rakam District, Phitsanulok Province. There were 413 registered
farmers in 2023/2024. The sample size using Taro Yamane's formula with a margin of error of 0.05,
resulted in a sample group of 204 cases, obtained through simple random sampling. Data were
collected by conducting interviews. Data were analyzed by frequency distribution, percentage, mean,
standard deviation and multiple regression analysis. The results of the research found that 1) most farmers
were male, the average age of 53.20 years and completed primary school. The average household size
was 3.62 people, the average rice production experience of 26.52 years, the average rice production
area was 31.69 rai. The average number of workers in rice production was 2.10 people. The average
rice production income was 364,804.51 baht per year. The average total debt was 358,583.33 baht.
2) factors affecting the reduction of rice production costs include experience in rice production and

distribution of total liabilities of farmers.

Keywords: Cost reduction, Phitsanulok, Rice production
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Table 1 Demographic and social characteristics of respondents.

(N=204)
ltems Frequency Percentage
Gender
Male 114 55.90
Female 90 44.10
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Table 1 (continued).

(N=204)
ltems Frequency Percentage
Age (years)
Less than or equal to 40 38 18.60
41-50 40 19.60
51-60 66 32.40
61-70 52 25.50
Greater than or equal to 71 8 3.90
Max = 84 Min = 25 X =53.20 S.D. = 11.742
Education level
Not educated 4 2.00
Primary education 118 57.80
Junior high school 24 11.80
High school/Vocational certificate 43 21.10
Associate degree/Vocational certificate 6 2.90
Bachelor's degree 9 4.40
Number of household size (people)
Less than or equal to 2 46 22.50
3-4 104 51.00
Greater than or equal to 5 54 26.50
Max =8 Min=1 X =3.62 S.D. = 1.343
Experience in rice production (years)
Less than or equal to 10 42 20.60
11-20 30 14.70
21-30 60 29.40
31-40 a7 23.00
Greater than or equal to 41 25 12.30

Max = 58 Min =2 X = 26.52 S.D. = 13.722
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Table 2 Economic characteristics of farmers.

(N=204)
Items Frequency Percentage
Rice production area (rai)
Less than or equal to 15 44 21.60
16-25 42 20.60
26-35 48 23.50
36 - 45 30 14.70
Greater than or equal to 46 40 19.60
Max = 100 Min = 2 X = 31.69 S.D. = 18.180
Characteristics of ownership of rice production areas (answer more than 1 question)
Rent 137 67.20
Owned 127 62.30
Family - owned 39 19.10
Water sources used in rice production (answer more than 1 question)
Artesian well 188 92.20
Public ditch 77 37.70
Own pond 45 22.10
Electric pump canal 37 18.10
Irrigation canal 22 10.80
Number of workers used in rice production (people)
1 34 16.70
2 119 58.30
3 47 23.00
4 4 2.00
Max =4 Min=1X =2.10S.D. = 0.684
Income from rice production (baht per year)
Less than or equal to 100,000 22 10.80
100,001-250,000 27 13.20
250,001-400,000 93 45.60
400,001-550,000 30 14.70
Greater than or equal to 550,001 32 15.70
Max = 1,500,000 Min = 30,000 X = 364,804.51 S.D. = 210,426.336
Distribution of total liabilities of farmers (baht)
Less than or equal to 100,000 55 27.00
100,001-300,000 39 19.10
300,001-500,000 68 33.30
500,001-700,000 26 12.70
Greater than or equal to 700,001 16 7.80

Max = 1,600,000 Min = 20,000 X = 358,583.33 S.D. = 297,097.881
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Table 3 Rice production costs of farmers.
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(N=204)
Items X S.D.

Total rice production costs (baht per rai) 5,871.74 1,446.639
Production supervision cost 3,046.74 1,186.345
Other cost 1,323.09 738.698
Production cost 631.13 157.658
Harvest and shipping cost 522.06 103.216
Soil preparation cost 341.76 131.501
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Variable Coefficient S.E. Beta t sig
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X 35.023 11.859 .332 2.953 .004

3




86

MNENANFASINHATLATNNIFAANIS 9 (1) : 80-87 (2569)

Table 4 (continued).

(N=204)

Variable Coefficient S.E. Beta t sig
)(4 -10.949 7.214 -137 -1.518 131
X5 306.626 274.638 .082 1.116 .266

X, 116.308 172.698 .055 673 501
X7 .000 .001 .037 424 672

X8 .001 .000 192 2.592 .010
X9 -.090 1.271 -.005 -.071 .944
-13.567 183.603 -.005 -.074 .941

R=0.346 R°=0.120 Std.Error=1388.750 F=2.477
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Abstract: Rubber wood ash is a by-product from various industries or biomass power plants. There is a
large amount of waste from fuel production. The ash of rubber wood is highly alkaline. It is also a source
of important plant nutrients. The aim was therefore to investigate the effects of applying rubber wood
ash on the chemical properties of the soil and the growth and nutrient uptake of sweetcorn in acidic
soil. The experimental design was completely randomized with 3 treatments and 4 replications consist
of control, added with lime at the rate of 1.5 times of lime requirement and added with rubber wood ash
at the rate of 1.5 times of lime requirement. The results showed that application of rubber wood ash
increased soil pH and macronutrients. In addition, this applying could be promoted greater growth and
nutrient uptake of sweet corn compared to lime application. Our results suggest that rubber wood ash

is able to substitute for conventional liming agents and it is also a source of plant nutrients.

Keywords: Acid soil, Rubber wood ash, Sweet corn
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Table 1 The properties of rubber wood ash.
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Material pH EC CCE OM TotalN  Total P Total K Total Ca Total Mg
. . -1
1:5 HQO 1:5 HQ? (%) (gkg") (9 kg™
(dSm™)
Rubber wood ash 13.30 33.96 57.54 109.23 0.66 17.91 136.93  154.19 22.23
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Table 2 Chemical properties of acid soil before planting (after incubation) and after experiment.

Treatment pH EC OoM Avail. P Extr. K Extr. Ca Extr. Mg
156HO  1:5HO  (gkg)  (mgkg) e
(dSm™
Before planting
Control 5.44c 0.05b 6.65b 8.06b 0.13b 0.16¢ 0.06b
Lime 8.15a 0.10a 7.43a 8.47b 0.12b 6.35a 0.02b
Rubber wood ash 6.95b 0.11a 7.13ab 23.24a 0.85a 2.94b 0.51a
F-test . . * ox ok . ok
C.V. (%) 4.84 25.88 5.31 10.65 17.33 21.31 22.74
After experiment
Control 6.67 0.03 5.82 13.97b 0.39a 0.26b 0.03b
Lime 6.78 0.02 6.48 10.33b 0.12b 4.73a 0.01b
Rubber wood ash 6.81 0.03 6.49 28.80a 0.45a 6.14a 0.49a
F-test ns ns ns ** * ** *
C.V. (%) 2.10 36.85 6.67 27.30 26.38 43.57 36.52

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,

** = significant at P < 0.01 and ns = non-significant
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Table 3 Effect of rubber wood ash on sweet corn growth at 14, 28, 42 and 56 days after planting in acid soil.

Parameters
Day after planting Treatment
Height (cm) Stem circumference (cm) Leaf No. (leaf No. / Plant)
Control 8.38ab 2.00b 3.75
14 Lime 6.75b 2.13ab 3.75
Rubber wood ash 11.05a 3.00a 4.25
F-test * ** ns
C.V. (%) 18.50 16.63 12.77
Control 16.63b 3.75b 6.25
28 Lime 18.33b 4.57ab 6.67
Rubber wood ash 24.43a 5.48a 7.00
F-test * - ns
C.V. (%) 16.79 11.15 9.85
Control 28.03b 4.05b 2.75b
42 Lime 38.53ab 5.67ab 5.00a
Rubber wood ash 53.75a 6.40a 5.00a
F-test . . .
C.V. (%) 15.15 13.62 14.03
Control 58.70b 3.90b 10.00b
56 Lime 92.77ab 5.07ab 12.00a
Rubber wood ash 139.20a 5.93a 12.75a
F-test > * *
C.V. (%) 20.16 15.82 10.04

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,
** = significant at P < 0.01 and ns = non-significant

Table 4 Effect of rubber wood ash on fresh weight and dried weight in sweet corn grown in acid soil.

Fresh weight () Dry weight (g)
Treatment
Stalk Leaf Root Whole plant Stalk Leaf Root Whole plant
Control 44.44b  29.44b 46.27b 120.15b 6.20b 6.89b 7.99b 21.07b
Lime 118.20ab 62.50a 111.75ab  292.45a 18.18ab 12.40ab  23.44ab 54.01ab

Rubber wood ash 147.19a 61.26a 140.77a 349.22a 28.80a 16.77a 32.57a 78.13a

F-teSt *k * * * *k *k * *

C.V. (%) 36.19 28.14 44.15 36.47 37.57 28.42 60.28 43.22

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,

** = significant at P < 0.01 and ns = non-significant
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Figure 1 Effect of rubber wood ash on sweet corn growth at 14 (a), 28 (b), 42 (c) and 56 (d) days after planting in acid soil

HATR9LON LI EINITIARANNLANTUIAZ NS
AR LT ENAB1UITNYT
HARLANIZT AN N TUT R85 11T LU
dalnanonu wudn lulnsauianualudouses
snuazlulunsmuwsimlailddansulgegandn
= fdl 1 v v !
nasNusn lduaiauazidnldananwis weilu
douresasuliumanseiu uazduiuneanasa
%l/ ! = o‘d‘ 1 | o [ o 4
nanne wud vemuen blddaniiulgarinli
Waanafariaunalusind1alinanaiugendn
= o’d‘ ] % v 1]
vinus lduanauazidn lienann uaylugou
o v ' = ra; ! o vy
UBIRIG WLFY V3NN b uanavinliidaTng
IS Y Y [ ! = 1
wnuiaNddureeanefagandvzsnsilyl
Tddanuiulssuazinldansnn warludouans
Tulsiunnsineiu (Table 5) doulnunaidansiannn
1 = rd' 1 ) =
WUI1 NI UEN ld w1 Winunaidan
TudnaTnavanugandnvsawus b ladanilfulge

% v | ] ° 2 ]
waziildenanie wsludanaessinuazanduly
wanenaiu Tuwanieuaaiianianunludauaeg

= el L 9
sanlunzausmlayuanogandnnsnuuslyla
Jansunlgauazidnldianenis usiludaunesansiu

1 1 o = o= a A
wazTulsdunnsingiy uaznnyisamuER LN DTN
annaludaunessn ansu uazlu Tlusnsieiu
(Table 6)

=2 ¥ v

Anwnisgaldannainisludiaing
W wWugn nnegaldsnn lulnsiau Weanasa
Twunadon wramo uazuuntidssludouansi
1 uazsnaasdtatwanaunlgnluvzamusla
winlfenannauaslduanaganda vissmusilala
JanUfulpehuatnednian uasnudmEAmNus L4
Winlfananasvinilsunnisg e ldinunamas
Huunldiugandnnisldiuang (Table 7 uaz 8)



Agricultural Science and Management J. 9 (1) : 88-99 (2026)

95

Table 5 Effect of rubber wood ash on nitrogen and phosphorus concentration in sweet corn grown in acid soil.

Total N (g kg™)

Total P (g kg™)

Treatment
Stalk Leaf Root Stalk Leaf Root
Control 7.97 17.74a 14.72a 1.54ab 1.50 1.63a
Lime 7.97 11.99ab 8.75b 2.00a 1.55 1.33ab
Rubber wood ash 5.99 9.81b 7.54b 1.08b 1.02 1.17b
F-test ns - - * ns *
C.V. (%) 18.41 22.43 21.08 26.40 36.07 16.68

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,
** = significant at P < 0.01 and ns = non-significant

Table 6 Effect of rubber wood ash on potassium, calcium and magnesium concentration in sweet corn grown in acid soil.

Total K (g kg™

Total Ca (g kg™)

Total Mg (g kg™

Treatment
Stalk Leaf Root Stalk Leaf Root Stalk Leaf Root
Control 13.36  14.54b  7.12 4.71 4.62 2.22b 1.24 1.01 0.80
Lime 1459 20.01a  7.77 4.76 6.02 3.95a 1.60 1.26 0.96
Rubber wood ash 10.42 1495b  9.30 2.79 4.89 1.91b 0.93 0.98 0.76
F-test ns * ns ns ns * ns ns ns
C.V. (%) 25.29 16.19 2513 40.45 29.76 19.49 39.84 22.25 20.83

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,
** = significant at P < 0.01 and ns = non-significant

Table 7 Effect of rubber wood ash on nitrogen and phosphorus uptake in sweet corn grown in acid soil.

N uptake (g pot™)

P uptake (g pot™)

Treatment
Stalk Leaf Root Whole plant Stalk Leaf Root Whole plant
Control 0.05a 0.12 0.12 0.28b 0.01b 0.01b 0.01b 0.03b
Lime 0.14a 0.14 0.18 0.46ab 0.04a 0.02a 0.03ab 0.08a
Rubber wood ash 0.17b 0.16 0.24 0.57a 0.03a 0.02a 0.04a 0.08a
F-test * ns ns * * ** * *
C.V. (%) 46.46 22.80 53.03 34.82 50.40 21.96 50.24 49.10

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,
** = significant at P < 0.01 and ns = non-significant
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Table 8 Effect of rubber wood ash on potassium, calcium and magnesium uptake in sweet corn grown in acid soil.

K uptake (g pot”)

Ca uptake (g pot™)

Mg uptake (g pot™)

Treatment Whole

Stalk Leaf Root Stalk
plant

Whole Whole
Root Stalk Leaf Root
plant plant

Control  0.08b 0.10b 0.04b  0.23b
Lime 0.25ab 0.25a 0.19a 0.68ab 0.13a

0.02b 0.03b 0.01b 0.05b 0.01b  0.01b  0.01b  0.02b
0.10a 0.11a 0.33a 0.02a 0.02ab 0.03a  0.07a

Rubber

0.30a 0.26a 0.28a 0.82a 0.08ab 0.07a 0.07ab 0.23a 0.03a 0.02a 0.02ab 0.05ab
wood ash
F_test *% * *% *% *% *% *% * *% *% *%

V. (%) 4071 36.34 26.17  28.99 41.55

20.14  30.00 22.00 4256  30.98 29.00 35.17

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,

** = significant at P < 0.01 and ns = non-significant
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Abstract: The objective of this research was to analyze factor affecting the extension needs of maize fa
rmers. The population consisted of farmers growing maize in Wang Man subdistrict, Sam Nga

o dis-trict, Tak province, registered with the Sam Ngao District Agricultural Office in 2023. The total popul
ation was 563 people. The sample size was determined using Taro Yamane formula with a tolerance of
0.05, resulting in a sample of 234 selected by a simple random sampling. Data collection was cond
ucted using an interview form. Data were analyzed by descriptive statistics using frequency distrib
ution, percentage, minimum, maximum, average, standard deviation, and multiple regression analysi
s. The results found that most of the farmers were female, with an average age of 53.83 years. The a
verage of training experience in growing maize was 4.71 years. The average of maize pro

duction area was 11.32 years. The average maize yield was 1,355 kilogram per rai,

and the average selling price was 6.78 baht per kilogram. Farmers expressed a highest level of encour
agementin maize production with a need for production credit support, extension methods from agricu
ltural extension officers and a desire for marketing knowledge. Factors affecting the farmers' extension
needs in maize production included one independent variable: the average of price maize prod

uct with a positively statistical significance level at 0.01.

Keywords: Extension needs, Maize production, Samngao district
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Table 1 The economic and social conditions of Farmers in Wangmun Sub-district, Samngao District, Tak Province.

(N=234)

ltems X S.D.
Age 53.83 9.593
Number of labors in the household (person) 3.50 1.477
Experience in growing maize (years) 12.03 8.081
Training experience in growing maize (years) 4.71 3.249
Agricultural area (rai) 14.70 12.895
Maize growning area (rai) 11.32 9.686
Maize yield (kilogram/rai) 1,355 317.694
Average price of maize products (baht per kilogram) 6.78 0.476
Income of growing maize (baht per kilogram) 90,730 53,474.362
Cost of growing maize (baht per kilogram) 4,793.63 1,554.593

2. AMWMSRARTNIWALAENA RS

WLF1 INAINT FReay 77.80 Ugndalng
Ajl o 1 ¥ = = a
wendndludomgruuaznguds InislowFanmu
nauilgn 1aae 1.87 A% Tnafeaas 71.40 1438409
solowzanay feuay 74.40 liATasnsanawIn
\an $eeaz 63.20 Ugnilszaizilgn 25x25 LaummNms

WLM’“Squﬁmiwmgmﬁmr §91 @Ay 4.48
Alanfusiels fesar 75.20 llundasilgn fasay
88.00 sl,%ﬁuﬁ:ﬂ’w‘l:wmL?ﬁyﬂaﬁm’v‘fuﬁfqﬂmm Tng
fRHAT 41.50 %ﬂﬁuﬁ’miwm?i”mzﬁ“m’mn%’mﬁ’]
UDNGNIU TB9AIN FA8AT 38.50 Faanniudn
Tugnau ldfesasaunisngn @AY 1.74 A



104

INENANFASINHATLALNIFAANIS O (1) : 100-109 (2569)

v = 1+ d” 1 v
farunz 94.00 An13ldijosesiiuneulgn faw
ar 51.20 ldiluseniumongns 15-15-15 fasay
9/201 ac 1 1 v o
90.17 M Ine5UasanNTes S22 91.90 AN
o o A 9 ~ ~
aadaNTpe lTaNTAN tTeAazuNaInwL Tk ag
a8z 47.40 WUIIATIUNANIZUNA FRLAY 91.50
Y v
wunuaunszfdainalunlas inwmsnsfesay
c A N v 4 o
85.50 LNt Inaaeedndlagldipzaaans
Wiuties fesay 63.20 HagniaLiuLia 120
Ju WneRINTiesas 88.00 IudalaaldrnsuAng
FRUAY 79.90 AMUUNLUANARN ARTUANNEIANAR
ANTINHATIUNUY INHATNIFALAT 42.74 [NUUNE
slunudnan NAnuTuRAnSasAs 31.44 Aming
U311 1288 6.95 UMABNTANSN Lavias Ay
62.40 AWEFUUULINGR DANNTWRAESRAY
32.27 auunalusIAn 1ade 6.57 UINAD
Alansy HUN9drudaARARITUIIUIT AR
UATTI (2561) WUIN AN LOLAFHINAUIIUIL
2 59 Ineldaaniamsenfuinadnasnlonsqu
Au dgnineldipzesdgn ldwdniugensn s

Alansusials wanRuinldiounmdundniug

anuaN lasdaludnRugaInf uAIuanguy
ORI TOANFIUANIUTNTY N19AUATNEITD
nemInsldile 3 A3 doulunyldlafusasivu dou
dl 1+ dgj (-7 +|
inwrsnsnldijusesivulamneilugns 15-15-15
inemInaiunedaiwaaesdnd TnaldinTasdng
Wuneg Wednalnadesdndang 120 44 nnean
wdne iNERINIAIUluIuNaNan lIWa A UaN
WU UaZUWANFINAININUISEIY YN (2564) Tu

Uszihunemnsdulvnjamiadianainesdnd

Tannsadnnsinems
3. ANMNARINITNITRUFINNITHANTIINA
IAENARS RN BRSNS

WU INBATNTHANNABINNTEULETNNNT
mamaﬂ’ﬁfﬂwmﬁmﬁm’ mwmmﬂimzﬁumnﬁmm
(mm@ﬂ 4.34) TpaiaousiaenissunsatilayL
mm@mmiwmL@ﬂammqaﬂiu?ymumﬁﬂm@m
(ﬂ’]Lf?l@EI 4.56) 9098910 AD ANUIITIAUANE
(ﬂ'"]L’ﬂ?lIEI 4.30) WATAIUIBNNTAUATH (ﬂ'ma"a
4.16) (Table 2) faflneaziBaaserielid

AYINABINITALATNNTHARD 19 TN A
X . N o
eNdniranenIng dsenaunae 3 UssiAu
o/ 1 dgj
pasialu

¥ < v v 1

(1) udsziauliaaiug wudn inemsng
a U < v ] a v 1
HAonudasnistsziiuauinisdassn laun

7 1 dl c aca
1) ANUNNTAANA (ANLRAE 4.50) UTLLAWAENNT
ARIRITIAN (mmaﬂ 4.56) 2) ﬁ”ﬂuﬁunumwam
1 n:ll [=3 a Y+ a a ¢

(AL2AE 4.39) UszlAunsnanLazng 1 e uyae]
(ANLRAY 4.46) 3) ANUNNIAUASNEN (ANLRAE 4.29)
Usziaunisfesiunanlsanazinag (A1Laae

y s o . B
4.46) 4) AAUNITNLLINLI (ALRAE 4.23) UTeiA
ADNLINELANAR (ALBAY 4.85) WA 5) ANNNT
gn (Aa@n 4.09) Uszliunisiaandamannug
(ANW@RAS 4.23) ANAIL INAALNALNNLANEUD
NUADTN (2561) WUIN LNEATNTHANNABINITANL
NMIAANANINTRA TBIAINT ATUAUNUNITHAR
AIUNITAUATNET ATUNITUYN WATAIUNNTIAY
e

(2) ANUATNNTAWETH WLLN LNERINTH
ANNFBINNTATNNTENETH tALA 1) FFN1949dTN
WUUYARA (ANRAY 4.33) ANATNNEILATH
ANNEAT (ANAAS 4.67) 2) FBNTIEUATNLUL
NEN (ANRAY4.14) AMNNIIANHIAIY (ANLRAE
4.19) LAy 3) AN AUNATNLUU NI AT (ﬁ'mﬁﬂ
4.03) ANUBNILANENAEN (ALBAE 4.33) RAAARDY
ALIUITELRINTAAN (2566) WL LNEATNTH
ANHNABINNFITNTAATHULUINALYARAS 1TEIAY
% ¥ o A = A a
RN LN E LN ERTNT A lNeRaRIN
gaonunisad uazldAuuziin

(3) ANUNITAUVAUL WU INEATNIH
AMARINNINsaTIAYY Taun 1) mmu‘umuu
Fudaienianandnntnadeadad (ﬂ’]L’a@ﬂ 4.67)
2) mmﬁumuﬂ?zﬁummm@m@mm‘lﬁwmL@mfﬁm
(ANLRAE 4.61) WAY 3) NNTALUAYWRUATALTE
ffadenisuantninaaesdnd (Aedy 4.60)
pnaniy IndiAgaiuenddeveiigariug (2566)
WLAY INBAININANNABINITNINTAR 2 sziiu
laun nisatuayuRuliasanisdsziumals uay
nisatiuayuadslunIINEn



105

Agricultural Science and Management J. 9 (1) : 100-109 (2026)

Lﬁmmnmwmmﬁqmmmmi’lﬁmﬁu
NIIAAIALENITABIAITIAT ALTEILETUNITIIN
naNineaIng duasniniaengudiunidouion
Tneldsruunisvinemsuunidyaunld e

Table 2 The extension needs in maize production in farmers.
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Needs X S.D. Result Ranking
Knowledge 4.30 0.498 Highest 2
Method 4.16 0.550 High 3
Support 4.56 0.503 Highest 1
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Table 3 Factors affecting extension needs in maize production of farmers.

(N=234)
) Coefficient .
Variable ) t Sig
regression (b)
Constant 3.658 7.424 .000
X1 Age (years) -.005 -1.329 .185
X2 Number of labors in the household (person) -.030 -1.421 157
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Table 3 (continued).

(N=234)
Variable Coeffi.cient t Sig
regression (b)

X3 Experience in growing maize production (years) .000 .074 .941
)(4 Training experience in growing maize (years) .020 1.556 21
)(5 Agricultural area (rai) -.007 -1.322 .188
X6 Maize growing area (rai) -.010 -1.275 204
X Maize yield (kilogram/rai) .000 -1.231 220
)(8 Average price of maize (baht per kilogram) 187 2.773 .006**
X9 Income of growing maize (baht per kilogram) 7.471E-7 0.691 490
X Cost of growing maize (baht per kilogram) -6.602E-7 -.194 .847

o

R*= 0.220 Adjusted R2 = 0.185 F = 6.272 Sig of F = 0.000

*statistically significant level at 0.05, ** statistically significant level at 0.01
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Table 4 Summary of problem on extension needs in maize production of farmers.

Needs X S.D. Result Ranking
Knowledge 3.37 0.597 Moderate 1
Method 2.52 0.589 Little 3
Support 3.12 0177 Moderate 2

TR AUBLULN1TANATHNTHARD 12 TN
z:glj o/ 6 1 [-3 al o 1 ‘:‘/
ReNdRTraanERINILAazlsveu Nassald

(1) A1UAINT Wudn Hdalauanue

AU TLLAUNTRIATNNINART I TN ALAE AR

nanganeg luszAuNIN (ALRd 3. 86) ) Tneida
L’&u@LLuW']ﬂﬂ'}ﬂ‘Mﬂ']’lﬁJ’inﬁl’]\ﬂ ol 1) AU
ma‘w@mm‘iwmaﬂmm (mm@ﬂ 4.22) 2) N9
Gkl (ﬁ'wma 4.10) 3) NTAUATNEN (ﬁﬂm?ﬂlﬂ
3.74) 4) mnﬁmﬁlm (mm?n'ﬂ 3.72) 5) NTxUIUNT
iqn (ALaAe 3.50) WANANIAINITUITETE
NADI (2561) WUAN mwma?maummuml,umiu
mﬂmmafmum?mummmn‘wm PRIAIN ALY
NFHAR NTAUATNEI NITLAUNITLUQN UaTANsg
AANA FANNATAL

(2) FIUATNIFEUATN NUIN HiDldua
LWUEAIUUTZIAUNTAILATNNIHARD 19 TN e
Aeadnd nansanag luszAuNan (ml,fa?iﬂ 3.52)

o

TaaRTalauaLuzI1ANT I aN1989LATH Al

1) WLLNIATY (3.62) 2) UWWLNGH (ANLRAY 3.52)
WAz 3) WULYAAA (AILRAE 3.43) WANGNNAININY

ARYUUBINUAN (2566) WUIN NdaiduauuzAnLnIg

duaiuuuumeyenn desiiu mihiidaass
NNTINEATAITA L AARIN LU AN HATNTE N
Aringae

(3) AunI9FunNsAtLayY Wudn Hde
L@UALUE AR IZLARNNIELETuNNTNARD 19 TN
Aeadnd nnsaneg lusEAuNN (V’]IWLQ?QI?;I 4.05)
Tnafdaiauaunuzanposatiuaiy Fai 1) Nasmns
fdenanandulnadennas (Aleae 4.26)
2) AvzaFeAnuaszuinlFinEAsnmeuieang
aluayUiTadN I INAALAZNIFTILNADAULEY
(Fuade 4.12) uaz 3) mmﬁumuwm%uﬁ@ﬁ
m@mﬁagmmmwmm (ﬂ"]L’?l?]IEI 4.07) WANFINNAIN
IUAREUBIRNNI (2565) WLAN TLAUBLULIN
pasiilasannsdsriusalaliiuinensnsdign
dnTnaRednT

Table 5 Summary of suggestions on extension needs in maize production of farmers.

Needs X S.D. Result Ranking
Knowledge 3.86 0.652 High 2
Method 352 0.748 High 3
Support 4.05 0.712 High 1
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Abstract: This study aimed to analyze the factors influencing the use of the DOAE E-Learning system.
The population consisted of 544 agricultural extension officers across eight provinces in the upper
northeastern region, including Mukdahan, Sakon Nakhon, Loei, Nakhon Phanom, Udon Thani, Nong
Bua Lamphu, Bueng Kan, and Nong Khai. The sample size was determined using Taro Yamane's
formula, with an acceptable level of error set at 0.05. A simple random sampling method, utilizing

a clustering approach, yielded a total of 231 respondents for this study. Descriptive statistics and
multiple regression analysis were applied to the data. The findings indicated that most respondents
were female (61.04%), and 66.67% held a bachelor’'s degree. Key motivating factors for utilizing the
DOAE E-Learning system among extension officers included its adaptability to learners' varying levels
of readiness and its provision of a range of knowledge. Additionally, multiple regression analysis
revealed that awareness of the system's benefits, particularly its ability to deliver essential information
and appropriate content, positively influenced use with statistical significance at the 0.01 level.
Therefore, it is recommended that to encourage extension officers to use the system consistently,
stakeholders should focus on regularly updating the content and ensuring that the system interface

remains user-friendly and easy to navigate.

Keywords: Agricultural extension, Extension officer, E-learning, Upper northeast
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(Table 1)

Research area Population Suggested sample size

Nakhon Phanom Provincial Agriculture Office 62 26
Bueng Kan Provincial Agriculture Office 47 20
Mukdahan Provincial Agriculture Office 44 19
Loei Provincial Agriculture Office 75 32
Sakon Nakhon Provincial Agriculture Office 104 44
Nong Khai Provincial Agricultural Office 51 22
Nong Bua Lamphu Provincial Agricultural Office 50 21
Udon Thani Provincial Agriculture Office 111 47

Total 544 231
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Table 2 Incentives of respondents towards the use of the DOAE E-Learning system.

(n=231)
Incentives X S.D. Interpretation
Increase in performance as extension agent 4.1 0.70 Very important
Increase the opportunity of career promotion 4.16 0.68 Very important
More alternative of learning sources 4.07 0.74 Extremely important
Easy to use 4.02 0.77 Very important
Allowing to learn at anytime and anywhere 4.24 0.71 Extremely important
Average 412 0.72

3 dladaiRfinuananisld
Ansvniladefinanents19szin DOAE
E-Learning WU AN dusLANENNaTMUA (R?)
Aty 0.543 GaunEAINNA SRR
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=
qU

Table 3 Factors influencing the use of DOAE E-learning systems.

(n=231)

Independent variables Coefficient (b) t P-value
Constant 0.613 2.325 0.000**
1. GENDER 0.182 0.842 0.400
2 EDUCATION 0.143 2.278 0.237
3. INCENTIVE 0.194 2.526 0.124
4. AWARENESS 0.514 7.078 0.000**
5. CONVENIENCE -0.340 2.935 1.515
6. APPROPRIATENESS 0.256 3.471 0.000**
7.QUALITY 0.143 2.257 0.270
R=0.550 R2 =0.543 F=8.217 Sig of F = 0.000

* statistical significance at the 0.05
** statistical significance at the 0.01
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Abstract: Spodoptera frugiperda (JE Smith) is a key pest of corn. There are more than 80 kinds of host
plant of S. frugiperda such as rice, sugarcane, sorghum, legumes, tomatoes, potatoes, tobacco,
cotton, sunflower, garlic, ginger etc. It can cause severe damage to host plants. The study of the life
tables in the laboratory of S. frugiperda were conducted in three kinds of plants: sweetcorn, sugarcane
cv. Khon Kaen 3, and rice cv. Suphanburi 60, which are the main food plants and are the main
economic plants of Thailand. Eggs laid on the same day, 900 eggs were used. A larva was placed in
a box containing food plant. Each food plant was fed to 300 larvae of S. frugiperda for 300 larvae.

Artificial diet was change periodically count and recorded the number of deaths 4 days until becoming
adults. Then count the eggs of adults. Until the adults die. The results showed that larvae fed with
sweetcorn, sugarcane cv. Khon Kaen 3 and rice cv. Suphanburi 60 had the net reproductive rates (R,)
were 401.12, 62.47 and 25.5. The cohort generation times (T,) were 34.54, 32.18 and 38.35 days. The
capacity for increase (R.) was 0.173, 0.1284 and 0.0844. The finite rate of increase (}\) was 4.007,
5.3972 and 8.2120 times. The results of the study showed that S. frugiperda has the highest net
reproductive rate in sweetcorn. This suggests that this insect has the potential to spread and thrive as
a pest in corn. Distribution patterns of S. frugiperda in 10, 17, 24, 31, 38, 45, 52 and 60 days after field
planting of baby corn were aggregrated, aggregated, aggregated, regular, regular, regular, regular

and regular, respectively.

Keywords: Biological life tables, Distribution patterns, Spodoptera frugiperda
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Table 1 Biological life table of S. frugiperda fed with sweetcorn under laboratory conditions (28+2 °C and 75+2% RH).

Pivotal age in days Proportion at birth of female Age-specific fecundity Egg curve®
(x) being alive at age x' (19)eggs/ [2)/x)* (Im)
(1) (m)

1 1.00 0 0

3.5 0.86 0 0

6.5 0.67 0 0

9.5 0.58 0 0
12.5 0.52 0 0
15.5 0.50 0 0
18.5 0.47 0 0
21.5 0.45 0 0
24.5 0.45 0 0
27.5 0.45 0 0
30.5 0.44 249 109.56
33.5 0.44 267 117.48
36.5 0.40 787.5 117.48
39.5 0.34 115 39.1
42.5 0.10 175 17.5
45.5 0.00 0 0

RO =401.12

"I = The probability of individual being alive at the beginning of the age-interval
m = The number of female eggs of offspring for each age-interval
After Laughlin (1965)

Table 2 Biological life table of S. frugiperda fed with sugarcane Khon Kaen 3 under laboratory conditions (28+2 °C and
75+2% RH).

Pivotal age in days Proportion at birth of female Age-specific fecundity Egg curve®

(x) being alive at age x' (19)eggs/ [2)/x)° (Ilm)

(1) (m)

1 1.00 0 0
25 0.81 0 0
55 067 0 0
8.5 0.44 0 0
11.5 0.4 0 0
14.5 0.38 0 0
17.5 0.32 0 0
20.5 0.30 0 0
23.5 0.30 0 0
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Table 2 (continued).

Pivotal age in days Proportion at birth of female Age-specific fecundity Egg curve®
(x) being alive at age x' (19)eggs/ [2)/x)° (Ilm)
(1) (m)
26.5 0.30 0 0
29.5 0.24 95.5 22.92
32.5 0.24 121 29.04
355 0.19 52 4.75
385 0.12 48 5.76
41.5 0 0 0
R =6247

The probability of individual being alive at the beginning of the age-interval
= The number of female eggs of offspring for each age-interval
’I'm = After Laughlin (1965)

3
I

Table 3 Biological life table of S. frugiperda fed with rice Suphanburi 60 under laboratory conditions (28+2 °C and
75+2% RH).

Pivotal age in days Proportion at birth of female Age-specific fecundity Egg curve®
(x) being alive at age x' (19)eggs/ 12)/x)* (Im)
(1) (m)

1 1.00 0 0

25 0.83 0 0

6.5 0.56 0 0
10.5 0.41 0 0
14.5 0.35 0 0
18.5 0.27 0 0
22,5 0.25 0 0
26.5 0.22 0 0
29.5 0.22 0 0
325 0.22 0 0
255 0.16 66 10.56
38.5 0.12 47 5.64
41.5 0.6 15.5 9.3
44.6 0 0 0

R =255

= The probability of individual being alive at the beginning of the age-interval
The number of female eggs of offspring for each age-interval
After Laughlin (1965)

3.3
I
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Table 4 Parameters calculated for biological attributes of S. frugiperda fed with 3 different host plants under laboratory

conditions (28+2 °C and 75+2% RH)

Biological attributes Host plants
Sweetcorn Sugarcane Rice
cv. Khon Kaen 3 cv. Suphanburi 60
Net reproductive rate of increase (RO) 401.12 62.47 25.5
Cohort generation time (TC) (days) 34.54 32.18 38.35
Capacity for increase (rc) 0.173 0.128 0.084
Finite rate of increase (7\,) 4.007 5.3972 8.2120

nsAnsUszansuuaunszilnaaeqn
S. frugiperda
=3 v
nsAnezUuLulszINnIvueunsey
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Table 5 Distribution patterns of S. frugiperda in baby corn plantation.

Days after Average Variance Variance/Average Distribution
sowing (X) (89 (X/S?) patterns
10 1.62 7.75 4.78 aggregated
17 2.50 3.44 1.38 aggregated
24 1.74 3.83 2.20 aggregated
31 1.14 0.33 0.29 regular
38 1.18 0.56 0.47 regular
45 1.18 0.60 0.51 regular
52 1.06 0.10 0.09 regular
60 1.04 0.04 0.04 regular

X < §? (aggregated), X = $*(random), X > S° = (regular)
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Figure 1 Population distribution of S. frugiperda in baby corn plantation
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Comparison of Some Biological and Chemical Properties of Fresh Organic Fertilizers from
Five Organic Materials Digested by Black Soldier Fly Larvae with Organic Fertilizer Standards
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Abstract: The black soldier fly larvae (BSFL) can decompose organic materials from agriculture and food
industry for producing organic fertilizers. This research aimed to study some biological and chemical
properties of the fresh organic fertilizers from five organic materials digested by BSFL with organic
fertilizer standards from the Department of Agriculture. A completely randomized design with 3
replications and 5 treatments was used. The BSFL were reared with the following diets: 1) chicken feed
+ coconut coir, 2) soybean milk residue + coconut coir, 3) pineapple peel + coconut coir, 4) cassava
residue + coconut coir, 5) dried chicken manure + coconut coir. From the results of biological properties
analysis, the fresh organic fertilizers of BSFL from soybean milk residue had the highest total bacterial
count of 7.66 logCFU/gDw. Bacillus spp. and Escherichia coli were detected in all treatments. In the
part of analyzing the chemical properties, only electrical conductivity, organic matter, macronutrients,
and sodium content passed the organic fertilizer standard criteria in all treatments. The fresh organic
fertilizers of BSFL fed on cassava residue had outstanding properties, with a germination index at
109.60%, and a high organic matter content of 77.12%.

Keywords: Bacteria, Black soldier fly larvae, Fresh organic fertilizers, Organic materials
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Figure 1 The diagram shows the steps of the compost production from five organic materials using black soldier fly larvae.
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Table 1 The number of total bacteria, Bacillus spp. and Escherichia coliin five fresh organic fertilizers obtained from the

rearing of black solider fly larvae.

Treatments Total bacteria Bacillus spp. Escherichia coli
(logCFU/gDw) (logCFU/gDw) (logCFU/qQ)
T1 6.69" 6.32° 5.07%
T2 7.66° 6.19° 5.24%
T3 6.74° 6.20° 5.00°
T4 6.71° 6.07° 5.60°
T5 5.95° 5.35 4.95°
F-test * * ns
CV (%) 2.79 2.21 5.45

Note - Values are the mean + standard deviations (n = 3). Statistically significant differences of different organic materials
are indicated with different letter *, p < 0.05. T1 = chicken feed + coir, T2 = soybean milk residue + coir, T3 = pineapple
peel + coir, T4 = cassava residue + coir, and T5 = dried chicken manure + coir, EC = eletrical conductivity, OM = organic
matter and C:N ratio = carbon/nitrogen ratio

Table 2 Comparison of some chemical properties of fresh organic fertilizers from five organic materials digested by

black soldier fly larvae.

Property T1 T2 T3 T4 T5 F -test CV (%)
pH (1:5) 6.93° 6.30° 8.88° 7.03° 8.70° * 0.87
EC 1:10 (dS/m) 8.58° 4.03° 5.79° 7.49° 8.47% * 6.00
OM (%) 76.04° 88.44° 76.48° 77.12° 43.77° * 1.40
C:N ratio 14.04° 19.01° 30.34° 24.63° 17.40% * 9.41
Moisture content (%) 73.37° 85.71° 74.08° 80.37° 62.73° * 0.81
Germination Index (%) 39.52° 57.98° 48.44° 109.60° 52.55° * 0.00
Total N (%) 3.14° 2.72° 1.48° 1.82° 1.47¢ * 5.46
Total P.O_ (%) 3.44° 0.78° 0.63° 0.52¢ 4.12° * 2.53
Total K O (%) 2.04° 1.41° 2.42° 0.61° 3.75° * 9.37
Na (%) 0.68° 0.23° 0.09° 0.57° 0.40° * 13.40

Note - Values are the mean + standard deviations (n = 3). Statistically significant differences of different organic materials
are indicated with different letter *, p < 0.05. T1 = chicken feed + coir, T2 = soybean milk residue + coir, T3 = pineapple
peel + coir, T4 = cassava residue + coir, and T5 = dried chicken manure + coir
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Table 3 Quality of fresh organic fertilizers (T1-T5) compared with the organic fertilizer standard of Thailand from five

organic ma terials digested by black soldier fly larvae.

Property Standard

pH (1:5) 55-85

EC 1:10 (dS/m) Not more than 10 dS/m
OM (%)
C:N ratio Not more than 20 : 1
Moisture content (%)
Germination Index (%) Not less than 80%
Total N (%)
Total PZO5 (%)
Total KZO (%)

Total macronutrients (%)

Na (%) Not more than 1% by weight

Size (mm)
Gravel (%)

Plastic, glass and etc. (%) Must not be found

Not less than 20% by weight

Not more than 30% of weight

Not less than 1.0% of weight
Not less than 0.5% of weight
Not less than 0.5% of weight

Not less than 2.0% by weight

Not more than 12.5x12.5 mm

Not more than 2% of weight

X XX X X R R \[Z
LA R RN RARAX XS KRR
AN AN R A XX XL X3
LA RN AR KR A XL K \(FE
AN N N N NN N o T N N N

<
<
<
<
<

Note - Passed (\/) and not passed (X) are presented. T1 = chicken feed + coir, T2 = soybean milk residue + coir,
T3 = pineapple peel + coir, T4 = cassava residue + coir, T5 = dried chicken manure + coir, EC = electrical conductivity,

OM = organic matter, and C:N ratio = carbon/nitrogen ratio
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wianuslnadszinmdnuazualyd nuuadnaes
FI39ANL E. coli Beandn 100 IBNNAUsensy (N
INNANARTNNIUNNED, 2560) FIUNINTFIUNIN
mn@u‘wjﬁL%ﬂﬁi%’l,ﬂuﬂﬂ%uﬁﬂuﬂﬂiLm:rmmm
glst Tudszmaldssing anaseuigidn duuaus
waz@viaitle nuua E. coli < 3 Aandiangsaniy
(Hudcova et al., 2019) Tudlewfoudieutuna
ANNIIMARBINLANTNU E. coli Tuiladuriae
mmﬁmmﬂﬂdﬁmmﬁmmdﬁ i n19unile
Buvidanildanninaseaseuuasiuane ld
g msuLgnATRIALIRNITLIUNIINER E. coli
Fatnnsmnusie Sefisnesnudn uas UV &nansn
siide E. coli Tuyalildgei 98.40 wlefifus
(El-Maghawry et al., 2024) luiladuvsdands
WU Bacillus spp. bunnAfun1maans Ine



136

INENANFASINHATLALNIFAANIS O (1) : 128-142 (2569)

1 al a 1 dg/
Saxena et al. (2020) TEIUILLANLTENGNUY
Hansnasiegan i doalunisuyunauans
271977 1AL NN NI UAaAN AT R Taeriue
T3a waznangesluung Wuf wu 8. pumilus,
B. subtilis Wa¥ B. subterraneus Naei&qL434
nslasoyiupvesig tnenanaafiuungnszsu
= 1 =
n139an azananadwn vsatanlaesaniuiiie
\usiu (Gohil et al., 2022) MniuuAnEelungy
é’ ] Y+ a a ¢ AII U A:I/ o/ 1
Hagynliijadunidannlaainnisiaesdogean
unasiuanetlulselomiiunisUgnivg lunamse
o/ U =l 1 . alal 1 1
AU INNT89191 Bacillus UNaTad asingwii
B. cereus NagnusIsutiAusanauimana
Tepaqalanialuuywe (MesselhauRer and
Ehling-Schulz, 2018) lun1suhijaduvisdaniiiags
andaaauLNasiuanallldarsin1snsiaga
T o
\Dessuineaiuqaunzengunnelsn uaznguiniuy
e laainanutnlduanlwdani o dauaniis
aARLNLsznsuangliliudng|adurdanain
R EIRENE LG T N EAR Tt N T P QN
Auvatlaun 1sunnpurredng Piuululnaau
NagWasauarinunaideuianun Tnadsunn
Buntednggegnluiladunsdanannnisiass
FREaULNAITUANAIENINLANY HAN 88.44%
InALAENALIN891U28 4 Garttling and Schulz,
(2022) mwumﬂﬂﬂummmmnmmmm@@u
UNAITUANY HLFNNBWYEF AR gD 86 o Fidus
Tugauarni1stIWdwazdduroulafeaui
dl I a I = 1 a
waniasulaliifuinueiuinsgiu asdenanse
naasyLALinaasNg lunenaufuuinAInisin
TlAuaausesnisaesiaazasualinaiugs

A1 WNMINgm AINENIAIY BRTINTAATIZ

LASLAZERIINITANEUNANAY IAANT lia N9
v a = o Qr

sanle (guna uazinan, 2560; 392ANG uazANIE,
2566) AMNNINARBIEINLANT BB UYITETARAINNIg
ReNAEULNAN WA BN IRANT AU sEN99
Taawudmsunain il esuvisdduiinlgn
] 1 Yy  wa

w1 Taeanusinuazninusigfdsunnlulngaugs
WANBINAINNITALARETANBUYITERY LIUBIAN

'
1 o

g gl A g a LA uanEEE 1 e
& .
Wweadndidudoutsznavnariluinsauazan
Tuman daunindamaesldiunmlulngiay
6.10 % (NINATINITNEAT, 2564) BIUTNIU
Tulnsiauaziilsiun st uRaNFae et asTuans
a v [ Z// + a a ¢ ai % agl/ o 1
Al Asluijaduradaanlaannisiassage
[ £ 1 U v al
unasiuanasaasiiuaznnEngas i
% + a a ¢ d’l
Tulnsiaugenuliday fegunidanainnisiases
Fodauunasiuatasonya lnuianudnidinnm
WaanafauazInunamongs iasanlifiuenung
alld & = o
PHa9AUsTNaLIDLAR T NNAA NG F1ULL LAY
ANNEIUAD (Angel, 2011; Araujo et al., 2022)
e ldyalnnldldiurudeanefanay
Twunaidangs fadunsdanainnisiaesodey
WHAITUANEAENINHUAN UL naIRinNstiasdans
anysalinuinuaininsgulledunsdiaaiien
& & & ‘ij Y o +|
109.60 tlafidud dannaauingldasainiy
a a ¢ 1 k2 Aﬂld [~ U A
BunTan lda9anuuiaNHNAANN9G WUdIH
ﬁ‘ﬁﬁﬂ’]ﬁ\‘iﬂﬂ@j\‘i FINTNENNUURS Dalzell (1987)
waer Cooperband et al. (2003) RFREGRRE
anysnfresi]aninaziianszuaunisiiuesala
widu (mineralization) Uanilaassisaiuish
Wudlselaad waziiuiladadrAnynaiuayunig
a a A = dl d‘ o v [
wwatyiAnInesing anwnnanieivinliiudnsan
A +| a a 6 = v a a
Paluilefursdanataiatsnszsunisasymauin
2OING LU NIAFINN NIABUYIFE FaNTNNqAWYIFE
MilutlseTambletluae Tuiloni dudu (Arancon
et al., 2006; El-Sayed and Hagab, 2020) Tunns
nauriu fjeguvsdaninistessanaanysnilinim
nourfnsgulledunad aeldaannisdesiig e
unasiuanasagaiisla nanwing vseyalu
anada RN luszud NIz UIuNIstiasaans

o

Janpuritaunanaiiuilandn azfianszuaunis
Auludlawdis (immobilization) AAuYTHEBINT
fngaandiauia liifianistesaaioanysnl vse
arafinanslsznauiiufinunsrtingalnase
A 1 o o
NN99DNABING b (Sayara et al., 2020) slu‘vmm?u

+oa a o = a a o
mimmmmmqﬂaummmuﬂ?mm@ummmqqq



Agricultural Science and Management J. 9 (1) : 128-142 (2026)

137

=

arsilulillgnazinll1dlgnive denasd

A o

N|
unzednngataeliulgatingenu lnseadneaenu

A o o

WadNNA Lazn1ENaINA LWNﬂ?‘ﬁJ’]MﬂWﬁ‘Uﬂu

a

SuridluAy WnAuamsn Lty
a £ o N~ 1
AL UATNITAUNINRIUIIIN WLdeUaa (Assefa and

=
]
R

Tadesse, 2019; Wang et al., 2019) ﬂﬂauw?ﬂr
mmmﬂmmﬁmﬁq@'@ul,mmr‘a“umaé’qﬁam%uﬁ?ﬂ‘

giasine] amnsnldidulogunsdluninlgnive
SniaAtildvdenhandandunidinaalduas
wyunaunauN vl adnelsfinan naskau
nrzuaumsmnUiazanAATuazT e

anguiuniain lWlddudleunzelugennniaed

ugnaNis i v fudandunidaiindus
e lUld e ldiRannsdesaaaanysallng
chuﬂa*:mumam@mauﬁﬂ‘ﬁﬂumiﬁﬂﬂ% (GEY
AWINIINEFT, 2548; Misra et al., 2003)

a1

ﬂﬂ@umﬂmmmim@’mﬂ’m‘mmmmu
wnaTuAEAaadanaunae 5 Tlln Haniifng
=~ ~a | o A
FININLALNNLARTNLANFNNNY TaanLLLANEY
lunaw Bacillus spp. WAz E.coli #9utFunans]
mmﬂuﬂﬂ@ummmu@mm@m@umﬂmﬂu
AN TR gL AT AN mﬂmummmm
1§annnialaeafgauLLasiuatedaeanmi sl

vy 4
wazninEngRBIlulnsauge suilienes

o 1 o ¥ 1 v o v+ a a o
Fogaulnaiuaefatyaliwiarin 1] edurss

a [ = +| a a ¢
antUTuuasvaiauaz Tnunaimangs Laduvise

. A . y
anlfannnisiaesigeuuNasiuanafaEnIn
dudrdzudsinnstesaniaanysnivin Iiinan

v =® o Y+ a a ¢ d‘ Y &
nanasagen Asrnlitladunsdanilatinuinoed
nnsguieBunzauisdsznig aunsain iy ld

Ugniveley

nAnanssuisenA
1899 UAM NATTIUFAINEN AN AT
NUNLAY NUNTNLVRLNEATANERT INELUG
ﬁf}LL‘w\iLmuﬁmﬁumu@muﬁLL@:qﬂﬂ?aIm‘??'mﬁ@
lunnsvinaae

LANANSA1NB

NINATINNEAS. 2548. {Juduviae nauan ngld
NIMTFIUUATAMUNIN. LBNE1TITINT
SFUT 17/2548, dInATEUATWAILN
TA9ENNINAANINNTNERAT, DTN, 87
Wi,

NINITINITNWAT. 2550. NAUUALNUTL e
Buviael w.A. 2550. (szuueaulal). unas
?’J’mg@: https://www.ratchakitcha.soc.
go.th/DATA/PDF/2551/A/007/1.PDF (10
AU 2567).

NINATINITNEAS. 2557, NUUANUITT|eBuUNTe
W.A. 2557. (sruvaaulai). unasdaya:
https://www.doa.go.th/ard/wp-content/
uploads/2019/11/FEDOA11.pdf (10
U8 2567).

NINITINNTNBAT. 2564, ALUTUINT LR
ANTLATIZYRY AU lsiAsegia.
BNA15311N19. NeIAeWawIdadenig
NARNIINITINEAT NTNITINITINERAS
NITNINNBATULATANNTAL NPUNN. 105
wil.

NIUANLNANANTNNIUNNEL 2560, LNEUTTAUNIN
NNYATIINENVBIDNM WAL T U AN A
a9 atlud 3. (sruuealay). uas
ﬂ’f’ﬂjﬂ@: http://bgsf.dmsc.moph.go.th/
bgsfWeb/wp-content/uploads/ (30
AATAN 2567).

NANIUAATIZYT]Y. 2526, FBALATIZYL]Y. NIw
ATINTNTAT, NPLAN, 37 i,

NANLALAIZIT]Y. 2541, AREATAWAINZILY. NN
ATINITNBAT, NP, 114 Wi,

ARN B0 IBUIT NI 119U ATQAN
Fuadry §gn7 Aud uaz s was.
2558. ANWNATANIIAIIAABLNIEIRE
mmamumwjmﬂﬂ@umﬂ 1B
mmi@umum@mm@@wmu@m
Teutlszann 2558, NsNATIN9INTAS,
NPUNN. 33 9.



138

INENANFASINHATLALNIFAANIS O (1) :

128-142 (2569)

NIYURAD BUINIA TANT FUNFIATEY WUWaL

NN BN

ANTNT NANIE, LAIAT U150 LAy FAUINTT

:)(

e

S0,

NAnan Aaaanenl quae uaz 419
NAZNAN. 2556, S1ETUKANNIINE (B0
naaeijayalnuazilapisaninugan

ANYINIVRIAUNALEAR LAZANININYDS
@@ﬂun@mjmmu‘w 36. ﬂ@mmmsm@
AIWAILNTIAY  FUnauiRLNTiRun

8 ﬂiuvﬂ“mmmu, me‘g’im. 40 wiln.

i waesa1dud waziAugne quaudi.

2550. Nnaug1dzrasiungllse Taad
Tuarvnslaun. (szuvueeula).
wiastaya: http://sutir.sut.ac.th:8080/
sutir/bitstream/123456789/2085/1/
BIB1286_F.pdf (8 WeAian1e1i 2567).

A7de 81NNl A9AANENEY AFUNN
do9lania way sroyaned uiamnd.
2565. NIANELFNIULLATNFELAZNNT
TunuauLNasTuatalua i ssia
ANTIDNINNITHAS UazAUNIN I
Inla. wdn 411-422. Tu: miﬂi”mmmmi
TG aANEIEFUT AT9R 12,

ananenauAaling, uaslgu.

WNGTAR. 2563, mﬂ%’mﬂﬁmﬁﬁﬁm
ARUTLANTATINNITNAAUALANAA
TulnsauaasuneRugnNANL LW,
NTANTNHATULIAIT 17(1): 58-67.

gaaneol nagyaugny esdlan Weea uas

=
PR+

o

-
a

& WY, Teaained 81A1, NWNITIOL

nAAd S, 2566. N19ILATITIRLYL
WATHARDLLNUTBIFLLLILNTIANTLAL
Yagwaaldnienisinees. (szuveaula)
wiaedaya : https://webapp.ldd.go.th/
lpd/node_modules/file/Eco/cost-benefit_
waste%20management/cost-benefit.
pdf. (7 U8l 2567).

oyazan uazlaszan 394, 2566. U
199A1N1980 I 189819808576
a1msAantsiulaLazAnNINAeN

A4417R A9LA1 NAANA

m@qﬁqaﬂﬁﬂzgjﬂ”l,mzuu”l,aimw‘aﬁﬂmf
AM7419LN1ET 39(2): 197 -208.

LEIRAN LATENY
NAWNENNAE. 2537, @7UNA9UNTN
N3N EAsl 2534-2535. L1ANANS
sznaunisdunuidsinisduilszan

ASaN 1. Taauanlwaina, sveas. w11,

zﬁﬁﬁmmmmgﬁﬂmimwm 2566. HWAUZUA

=

q

Angel,

Tsaau: Wemnzdgn Waiifiuien
HANAR LATHANARGIA LS LanANTa98e)
seAudandn 1 2566. (szuuaaulail)
1 v
LRAIUBHA o hitps://www.oae.go.th/
assets/portals/1/fileups/prcaidata/files/
19981¢LAULN82%2066.pdf (8

WEAANIEI 2567).

ANIR IO Laviun ARfa. 2560. NATBY

TrnauaaelsAREN1T9ANTRUNEALAS
n17aseyALTR 1095UUN9 (Pachyrhizus
erosus (L.) Urb.) Taaidsnnsilgnuui
lalaslniind. 217419798 wan 10(1):
81-92.

R. 2011.
requirements in broilers and laying
hens. pp. 32-48. In: 22nd Annual

Australian Poultry Science Symposium,

Calcium and phosphorus

Sydney.

Arancon, N.Q., C.A. Edwards, S. Lee and R.

Araujo,

Byrne. 2006. Effects of humic acids
from vermicomposts on plant growth.
European Journal of Soil Biology 42:
65-69.

G.S., G.O. Ribeiro, S.M.A. de Souza,
G. Paulo da Silva, G.B.M. de Carvalho,
J.A.C. Bispo and E.A. Martinez. 2022.
Rice (Oryza sativa) bran and soybean
(Glycine max) meal: unconventional
supplements in the mead production.
Food Technology and Biotechnology
60(1): 89-98.


AGRCom2
Highlight


139
Agricultural Science and Management J. 9 (1) : 128-142 (2026)

Assefa, S. and S. Tadesse. 2019. The principal subtropical environments, Issue 56.

role of organic fertilizer on soil
properties and agricultural
productivity-a review. Agricultural
Research and Technology 22(2):
556192, doi: 10.19080/ARTOAJ.
2019.22.556192.

Banks, I.J., W.T. Gibson and M.M. Cameron.

2014. Growth rates of black soldier fly
larvae fed on fresh human faeces and
theirimplication for improving sanitation.
Tropical Medicine and International
Health 19(1): 14-22.

Biagi, G., A. Piva, M. Moschini, E. Vezzali and

F.X. Roth. 2006. Effect of gluconic acid
on piglet growth performance, intestinal
microflora, and intestinal wall
morphology. Journal of Animal Science
84: 370-378.

Bonetta, S., S. Bonetta, E. Ferretti, G. Fezia, G.

Gilli and E. Carraro. 2014. Agricultural
reuse of the digestate from anaerobic
co-digestion of organic waste:
microbiological contamination, metal
hazards and fertilizing performance.
Water, Air, and Soil Pollution 225: 1-11.

Cammack, J.A. and J.K. Tomberlin. 2017.

The impact of diet protein and
carbohydrate on select life-history
traits of the black soldier fly Hermetia
illucens (L.) (Diptera: Stratiomyidae).
Insects 8, doi: 10.3390/insects8020056.

Cooperband, L.R., A.G. Stone, M.R. Fryda

and J.L. Ravet. 2003. Relating
compost measures of stability and
maturity to plant growth. Compost
Science and Utilization 11: 113 — 124,

Dalzell, HW. 1987. Soil Management: Compost

production and use in tropical and

Food and Agriculture Organization,
Rome. 177 p.

Denamur, E., O. Clermont, S. Bonacorsi and
D. Gordon. 2021. The population
genetics of pathogenic Escherichia coli.
Nature Reviews Microbiology 19(1):
37-54.

Diener, S., C. Zurbrigg and K. Tockner. 2009.
Conversion of organic material by
black soldier fly larvae: establishing
optimal feeding rates. Waste
Management and Research 27: 603—
610.

El-Maghawry, A.H., A.M. Zain Eldin and M.I.
Morsy. 2024. Applying germicidal
ultraviolet in chicken manure
disinfection for promoting agricultural
sustainability. Misr Journal of
Agricultural Engineering 41(3) : 243-262.

El-Sayed, S.Y. and R.H. Hagab. 2020. Effect
of organic acids and plant growth
promoting rhizobacteria (PGPR) on
biochemical content and productivity
of wheat under saline soil conditions.
Middle East Journal of Agriculture
Research 9(2): 227-242.

Garttling D. and H. Schulz. 2022. Compilation of
black soldier fly frass analyses. Journal
of Soil Science and Plant Nutrition 22:
937-943.

Gohil, R.B., V.H. Raval, R.R. Panchal and K.N.
Rajput. 2022. Plant growth-promoting
activity of Bacillus sp. PG-8 isolated
from fermented panchagavya and
its effect on the growth of Arachis
hypogea. Frontiers in Agronomy 4:
805454, doi: 10.3389/fagro.2022.805454.


AGRCom2
Highlight

AGRCom2
Highlight

AGRCom2
Highlight


140

INENANFASINHATLALNIFAANIS O (1) : 128-142 (2569)

Horwitz, W. 2000. Official Method of Analysis
of AOAC International. 17th ed. Method
938.02. AOAC International Inc.,
Gaithersberg MD. 27p.

Horwitz, W. and G.W. Latimer. 2005. Official
Method of Analysis of AOAC
International. 18th ed. Official Method
957.02,958.01. AOAC International Inc.,
Gaithersberg MD.

Hudcova, H., J. Vymazal and M. Rozkosny.
2019. Present restrictions of sewage
sludge application in agriculture
within the European Union. Soil and
Water Research 14(2): 104-120.

Jackson, M.L. 1958. Soluble Salt Analysis for
Soils and Water. Soil Chemical
Analysis. Prentice Hall, Inc. Englewood
Cliffs, NJ, 498 p.

Keaokliang, O., T. Kawashima, W. Angthong,
T. Suzuki and R. Narmseelee. 2018.
Chemical composition and nutritive
values of cassava pulp for cattle.
Animal Science Journal 89(8): 1120 —
1128.

Kyakuwaire, M., G. Olupot, A. Amoding,
P. Nkedi-Kizza and T.A. Basamba.
2019. How safe is chicken litter for land
application as an organic fertilizer?: A
review. International Journal of
Environmental Research and Public
Health 16(19): 3521, doi: 10.3390/ijerph
16193521.

Lalander, C., S. Diener, C. Zurbrigg and
B. Vinneras. 2019. Effects of feedstock
on larval development and process
efficiency in waste treatment with black
soldier fly (Hermetia illucens). Journal
of Cleaner Production 208: 211-219.

Machado, D.C., C.M. Maia, I.D. Carvalho, N.F.D.
Silva, M.C.D.P.B. André and A.B.
Serafini. 2006. Microbiological quality
of organic vegetables produced in soil
treated with different types of manure
and mineral fertilizer. Brazilian Journal
of Microbiology 37: 538-544.

Makkar, H.P., G. Tran, V. Heuzé and P. Ankers.
2014. State-of-the-art on use of insects
as animal feed. Animal Feed Science
and Technology 197: 1-33.

Marlina, N. and S. Askar. 2004. Chemical
composition of some agriculture and
industry by-products. pp. 99-103. /n:
Proceedings of the national technical
meeting of agricultural functional staff,
Bogor.

Messelhaufder, U. and M. Ehling-Schulz. 2018.
Bacillus cereus-a multifaceted
opportunistic pathogen. Current
Clinical Microbiology Reports 5: 120-
125.

Misra, R.V., R.N. Roy and H. Hiraoka. 2003.
On-farm composting methods. Food
and Agriculture Organization of the
United Nations, Rome. 33 p.

R Core Team. 2018. R: A language and
environment for statistical computing.
R Foundation for Statistical Computing,
Vienna. (Online): Available Source:
https://www.R-project.org (September
9, 2024).

Rahman, M.M., K. Mat, G. Ishigaki and R.
Akashi. 2021. A review of okara
(soybean curd residue) utilization as
animal feed: Nutritive value and animal
performance aspects. Animal Science
Journal 92(1): 13594, doi: 10.1111/asj.
13594.



Agricultural Science and Management J. 9 (1) : 128-142 (2026)

141

Rehman K.U., M. Cai, X. Xiao, L. Zheng, H.
Wang, A.A. Soomro, Y. Zhou, W. Li, Z.
Yu and J. Zhang. 2017. Cellulose
decomposition and larval biomass
production from the co-digestion of
dairy manure and chicken manure by
mini-livestock (Hermetia illucens L.).
Journal of Environmental Management
1(196): 458-465.

Salam, M., A. Shahzadi, H. Zheng, F. Alam,
G. Nabi, S. Dezhi, W. Ullah, S. Ammara,
N. Ali and M. Bilal. 2022. Effect of
different environmental conditions
on the growth and development
of black soldier fly larvae and its
utilization in solid waste management
and pollution mitigation. Environmental
Technology and Innovation 28: 102649,
doi: 10.1016/j.eti.2022.102649.

Saunders, O., J. Harrison, A.M. Fortuna, E.
Whitefield and A. Bary. 2012. Effect of
anaerobic digestion and application
method on the presence and
survivability of E. coli and fecal
coliforms in dairy waste applied to soil.
Water, Air, and Soil Pollution 223: 1055-
1063.

Saxena, A.K., M. Kumar, H. Chakdar, N.
Anuroopa and D.J. Bagyaraj. 2020.
Bacillus species in soil as a natural
resource for plant health and nutrition.
Journal of Applied Microbiology 128(6):
1583-1594.

Sayara, T., R. Basheer-Salimia, F. Hawamde
and A. Sanchez. 2020. Recycling of
organic wastes through composting:
Process performance and compost
application in agriculture. Agronomy
Journal 10(11): 1838, doi: 10.3390/
agronomy10111838.

Sheppard, D.C., J.K. Tomberlin, J.A. Joyce,
B.C. Kiser and S.M. Sumner. 2002.
Rearing methods for the black soldier
fly (Diptera: Stratiomyidae). Journal of
Medical Entomology 39(4): 695-698.

Siddiqui, S.A., B. Ristow, T. Rahayu, N.S. Putra,
N.W. Yuwono, B. Mategeko, S.
Smetana, M. Saki, A. Nawaz and A.
Nagdalian. 2022. Black soldier fly
larvae (BSFL) and their affinity for
organic waste processing. Waste
Management 140: 1-13.

Singh, A., M. Meena, D. Kumar, A.K. Dubey
and M.l. Hassan. 2015. Structural and
functional analysis of various globulin
proteins from soy seed. Critical Reviews
in Food Science and Nutrition 55(11):
1491-1502.

Smith, H., and A.E. Brown. 2022. Benson's
Microbiological Applications: Laboratory
Manual. 15th ed. McGraw-Hill, Boston.
667p.

Sreevidya, M. and S. Gopalakrishnan. 2017.
Direct and indirect plant growth-
promoting abilities of Bacillus species
on chickpea, isolated from compost
and rhizosphere soils. Organic
Agriculture 7: 31-40.

Walkley, A. and C. Black. 1934. An examination
of degtjareff method for determining
soil organic matter and proposed
modification of the chromic acid
titration method. Soil Science 37: 29-35.

Wang, H., J. Xu, X. Liu, D. Zhang, L. Li, W. Li
and L. Sheng. 2019. Effects of
long-term application of organic
fertilizer on improving organic matter
content and retarding acidity in red
soil from China. Soil and Tillage
Research 195: 104382, doi: org/10.1016/j.
still.2019.104382



142
INENANFASINHATLALNIFAANIS O (1) : 128-142 (2569)

Zziwa, A., J. Jjagwe, S. Kizito, I. Kabenge, A.
John Komakech and H. Kayondo.
2021. Nutrient recovery from pineapple
waste through controlled batch and
continuous vermicomposting systems.
Journal of Environmental
Management 279:111784,doi: 10.1016/j.
jenvman.2020.111784.



143

m'ﬁLﬂfi’]zﬁmsﬁ'ﬂn'mmzmﬁﬁﬁLﬁumu"lu'l}ﬁ'qﬂmummmumm@,ﬁyﬂﬁyw?miu
Anauuadlsa AANIRNIYAULT
The Analysis of Supply Chain Management and Operations of Cricket Farmers in
Nong Prue District, Kanchanaburi Province

BN quna' W panlling’” uasgaing NANEI AN’

Nitima Meekeaw', Rapee Dokmaithes' and Roungthip Masmeatathip

Received: October 17, 2024
Revised: November 21, 2024
Accepted: November 22, 2024

Abstract: This research aimed to analyze the supply chain management and operations, as well as to
study the challenges and provide recommendations for cricket farming management among 12 farmers
in Nong Prue district, Kanchanaburi province, using the SCOR model. Data collection was conducted
using semi-structured in-depth interviews and data were analyzed using descriptive statistics and
content analysis. The results revealed that cricket farmers sold their products through both wholesale
and retail channels. Their operations were structured either as community enterprises or individual
businesses. The SCOR model analysis covered six processes: planning, sourcing, production, delivery,
returns and operations support. The study found that farmers operating as community enterprises had
structured production planning. Raw materials were sourced both within and outside the community.
Production was forecasted based on customer demand, and crickets were processed accordingly.
Transportation was scheduled in advance with customers every time. No product returns occurred, as
quality checks were conducted before packaging, and operations received support from government
agencies, which differed from individual farmers, who did not have formal production planning. Raw
materials were sourced only within the community, producing crickets based on incoming orders, with
no processing involved. Customers picked up products directly from the farm, with prior scheduling. No
returns were necessary due to pre-sorting of cricket sizes before packaging, and no external support from
organizations for their operations. The problems and recommendations for cricket farming included the
lack of GAP certification, as all the cricket farmers had not yet obtained GAP certification. The farmers
suggested that relevant agencies should promote knowledge regarding the process of obtaining GAP

certification for cricket farms.
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Figure 1 Supply chain of cricket farmers in Nong Prue district, Kanchanaburi province
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Table 1 Production costs of cricket farmers in community enterprises and individual farmers.

(N=12)
Item Community enterprise farmers Individual farmers
Quantity Price (Baht) Quantity Price (Baht)
Fixed costs
Structure equipment for shed 1 Shed 83,143 1 Shed 3,600
Rearing pond 1 Pond 1,800 1 Shed 1,940
Variable costs
Egg trays 314 trays/pond 471 330 trays/pond 660
(1.5 Baht/tray) (2 Baht/tray)
Cricket eggs 4 bowls/pond 200 5 bowls/pond 250
(50 Baht/bowl) (50 Baht/bowl)
Production expenses
Feed (30 kg/bag) 1.5 bags 870 1.5 bags 885
(580 Baht/bag) (590 Baht/bag)
Labor 1 person 314 1 person 320
Total 86,796 7,655
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Table 2 Revenue per pond for cricket farmers in community enterprises and individual farmers.

(N=12)

ltem

Community enterprise farmers

Individual farmers

Price (Baht) / Pond Price (Baht) / Pond

Crickets 2,990 2,880
Cricket eggs 920 -
Processing (cricket powder) 435 -
Cricket manure 150 -
Total 4,495 2,880
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farmers

Plan planning encompasses raw materal procurement, production,

transpertation, returns and opsrational support.
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without GAP standards.

Delivery Collect products
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Return no returns accur as quality is inzpected svery time

Enszkle district agriculiural extensicn offics, district livestock office,
community development district office, sgricultural land refarm office

bank for agriculture and agricultural cooperstives, Kanchansbun Rajaihat Universiy

Figure 2 Process of cricket farmers in community enterprises in Nong Prue district, Kanchanaburi province
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Effect of Calcium Silicate and Potassium Silicate Foliar Application on Yield, Potassium,
Calcium and Silicon Uptake of Rice Planted in Saraburi Soil Series
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Abstract: Silicon (Si) is considered a beneficial element. Several evidences have indicated the posi-
tive effects of Si on rice yield by alleviating several abiotic and biotic stresses. However, in Thailand,
findings about benefits of Si for rice production remain poorly understood, especially for low to medi-
um level of available Si in soil. This study aimed to investigate the effect of calcium silicate application
and potassium silicate foliar spray on yield and nutrient uptake of RD 85 rice variety in Saraburi soil
series. The experiment was arranged in a randomized complete block design (RCBD) consisted of
three replications and five treatments; control (T1), T2 was applied calcium silicate at the rate of 30
kg per rai (at 40 DAP), while the potassium silicate was sprayed at a rate of 2,000 mgSi per liter (at
60 DAP) in combination with a calcium silicate applied in T3, T4 and T5 (10, 20 and 30 kg per rai,
respectively). The yield, yield components, total K, Ca, and Si content in different rice parts were analyzed
at the harvest stage. The result revealed that the accumulation of Si was highest in the stem, followed by
rice husk, leaf and brown rice, respectively. The application of Si resulted in plant uptake of K and Ca
in above ground biomass higher than T1 and T2. In term of the application rates, T4 gave the highest
yield, Si uptake in stem biomass and economic returns comparing with other treatments. Therefore, T4

is an appropriate rate to apply for Saraburi soil series, which contain soil available Siin medium level.

Keywords: Calcium silicate, Potassium silicate, Silicon, Silicon accumulation
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Figure 1 Effect of Si application on yield component of rice cv. RD 85. The mean values for bars with the same letter

above them are not significantly different (p<0.05) using DMRT, while “ns” reveals in unfilled grain weight. Error bars are

standard error of the mean (n=3).
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Figure 2 Effect of Si application on yield (kg/rai) and dried biomass (g/mZ) in different parts of rice cv. RD 85. The mean

values for bars with the same letter above them are not significantly different (p<0.05) using DMRT (p<0.05 for yield,

leaf, stem and brown rice dried biomass, while “ns” showed in husk dried biomass). Error bars are standard error of the

mean (n=3).
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Figure 3 Effect of Si application on potassium uptake in different parts of rice cv. RD 85 (kgK/rai). The mean values for

bars with the same letter above them are not significantly different (p<0.05) using DMRT (p<0.05 for K uptake in stem,

brown rice and top part, while “ns” showed for K uptake in leaf and husk). Error bars are standard error of the mean (n=3).
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Figure 4 Effect of Si application on calcium uptake in different parts of rice cv. RD 85 (kgCa/rai). The mean values for bars
with the same letter above them are not significantly different (p<0.05) using DMRT (p<0.05 for Ca uptake in leaf, brown
rice and top part, while “ns” showed for Ca uptake in stem and husk). Error bars are standard error of the mean (n=3).
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Figure 5 Effect of Si application on silicon uptake in different parts of rice cv. RD 85 (kgSi/rai). The mean values for bars
with the same letter above them are not significantly different (p<0.05) using DMRT (p<0.01 for Si uptake in leaf, p<0.05
for Si uptake in stem, husk and top part, while “ns” showed for Si uptake in brown rice). Error bars are standard error of

the mean (n=3).
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Figure 6 Si distribution in different parts of rice cv. RD 85.
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Table 1 Effect of Si application on silicon harvest index and economic returns.

Treatments SHI Cost Net income Net profit (%)
(baht/rai) (baht/rai) (baht/rai)
T1 = control 0.30 1,857.36b 5,609.94c 3,752.58ab -
T2 = CaZSiO3 0 0.33 2,487.36a 5,700.99b 3,213.63¢c -14.36
T =CaSi0O  +K SiO 0.37 2,099.46b 5,744.64b 3,645.18b -2.86
3 2 3(10) 2 3 (2000)
2,309.46ab 6,292.82a 3,983.36a 6.15

T =CasSi0O, _+K SiO 0.34
4 27 o) 2 (

3 (2000)
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Table 1 (continued).

Treatments SHI Cost Net income Net profit (%)
(baht/rai) (baht/rai) (baht/rai)
T =CaSi0O +K SiO 0.36 2,519.46a 5,647.49b 3,128.03c -16.64
5 2 3 (30) 2 3 (2000)
F-test ns * * * -
CV (%) 14.26 10.02 9.81 10.85 -

Remark: Means within a column followed by the same letter do not differ significantly at 0.05 by DMRT.

* significant at P<0.05, while ns is not statistically significant.
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