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Extension Needs of Robusta Coffee Production for Farmers in Na Yong District,
Trang Province
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Abstract: The objectives of this research were to study extension needs of Robusta coffee production for
farmers. The population included farmers who grow Robusta coffee in Na Yong district, Trang province.
Data were collected from 130 farmers who produced Robusta coffee and registered with the Depart-
ment of Agricultural Extension in the production year 2021/22. Structured interviews were used for data
collection. Statistics used were frequency, percentage, minimum, maximum, mean, standard deviation
and ranking. The results indicated the following: the farmers need to gain knowledge about Robusta
coffee production at high level in terms of production quality standards (mean = 4.35), Robusta coffee
product processing (mean = 4.26), and fertilization (mean = 4.01). Regarding the extension methods,
farmers need to received extension of groups (mean 3.59) and field trips/work visits (mean 3.84).
Therefore, relevant officials or agencies should encourage farmers to form groups to create a learning
process knowledge documents regarding Robusta coffee quality standards have been prepared,
processing of Robusta coffee products. Farmers were suggestions to officials on the issue that officials
should took farmers to study tours to increase their experience in Robusta coffee production. And
officials should go to the area to visit individual farmers to listen and solve problems related to Robusta

production.

Keywords: Production extension, production of Robusta coffee, farmers in Na Yong district
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Table 1 Knowledge needs for Robusta coffee production
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(N=130)
ltems ] o Interpretation Ranking
1. Choosing the right planting area 3.46 0.864 High "
2. Selection of Robusta coffee varieties 3.79 0.994 High 6
3. Planting period 3.35 0.922 Moderate 12
4. Seedling preparation 3.27 0.971 Moderate 13
5. Method of propagation 3.03 1.181 Moderate 14
6. Preparation of the planting area 3.54 1.005 High 10
7. Fertilizing 4.01 0.821 High 3
8. Irrigation 3.65 0.860 High 9
9. Pruning 3.81 0.965 High 5
10. Prevention of coffee pests 3.69 0.931 High 8
11. Preventing and eliminating diseases in coffee 3.70 0.954 High 7
12. Harvest and post-harvest handlings 4.00 1.107 High 4
13. Coffee processing 4.26 1.016 The most 2
14. Coffee quality standards 4.35 1.287 The most 1
Average 3.71 0.991 High

Remark: The most = 4.21 - 5.00, High = 3.41 — 4.20, Moderate = 2.61 - 3.40, Low = 1.81 - 2.60, Lowest =1.00 — 1.80
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Table 2 Extension Needs of Arabica coffee production for farmers

(N=130)
ltems g o Interpretation Ranking
1. Individual method 3.14 1.020 Moderate 2
1.1 Extension officers visit the farm 3.71 1.047 High 1
1.2 Contact by phone 2.98 1.038 Moderate 3
1.3 Farmers come to contact the staff at the office 2.74 0.976 Moderate 2
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Table 2 (continued).

(N=130)
ltems M Y Interpretation Ranking
2. Group method 3.59 1.119 High 1
2.1 Field trips/study trips 3.84 1.107 High 1
2.2 Training 3.72 1.097 High 2
2.3 Demonstration 3.48 1.073 High 3
2.4 Description 3.31 1.196) Moderate 4
3. Mass method 3.09 1.142 Moderate 3
3.1 Preparation of publications 3.39 1.107 Moderate 3
3.2 Technology transfer day event 3.28 1.202 Moderate 2
3.3 Exhibitions 3.02 1.124 Moderate 1
3.4 Radio program preparation 2.68 1.136 Moderate 4

Remark: The most = 4.21 - 5.00, High = 3.41 — 4.20, Moderate = 2.61
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Abstract: The objectives of this research were to study (1) the social and economic conditions,
(2) the extension needs for integrated pest management (IPM) on oil palm, and (3) the problems
and suggestions related to the extension of integrated pest management on oil palm. The population
consisted of 360 oil palm farmers in Khao Phanom District, Krabi Province, who were registered with
the Department of Agricultural Extension for the production year 2022. The sample size of 190 was
calculated using the Taro Yamane formula with an error value of 0.05. Structured interviews were
used for data collection. The statistics used were frequency, percentage, mean, minimum, maximum,
and standard deviation. The results indicated the following: 1) Most of the farmers were male, with an
average age of 48.75 years old. They had completed elementary school education. The average
oil palm plantation experience was 10.27 years, and the average plantation area was 21.94 rai. The
land was owned by the farmers themselves. On average, there were three agricultural laborers. The
average yield of oil palm in the previous year was 2.90 tons/rai/year. The average income from oil
palm production over the past year was 474,002.63 baht/year, and the average cost of oil palm
production in the past year was 151,485.89 baht/year. 2) Farmers expressed a need for further
knowledge about integrated pest management, particularly in academic and practical aspects related
to fertilizing and watering. They also indicated a desire for more support in developing extension group
methods, such as organizing groups and conducting practical training. 3) Problems related to the
extension of integrated pest management included issues with funding support and the introduction
of new technologies and innovations. Suggestions included that government agencies should provide

support for new technology and innovations, as well as assist with funding sources.
Keywords: Oil palm production, integrated pest management, extension needs of oil palm
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Table 1 Basic social conditions and economic conditions of farmers

(N=190)
Item X 3D
1. Age (years) 48.75 10.607
2. Experience in growing oil palm (years) 10.27 6.254
3. Attending training on pest management (times/years) 0.96 0.730
4. Oil palm piantation area (rai) 21.94 22.403
5. Labor in agriculture (people) 2.72 1.397
6. Income from oil palm production (tons/rai/year) 474,002.63 507,167.024
7. Coat of palm oil production (bath/year) 151,485.89 244,819.977
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Table 2 Extension of integrated pest management on oil palm
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(N=190)
Extension needs X S.D Interpretation

1. Academic and practical aspects of farmers 3.31 1.197 Moderate

1.1 Pest management by using cultivation technique 4.24 0.924 Highest

1.1.1 Watering and fertilizing 4.28 0.863 Highest

1.1.2 Weed control 4.26 0.915 Highest
2. Extension methods 3.61 1.195 High
2.1 Group methods 3.87 1.164 High
2.1.1 Farmer gathering and training 4.02 1.204 High
2.2 Individual methods 3.65 1.228 High
2.2.1 Officials should go to the area to provide 410 1.134 High

knowledge and visit farmer ‘s field.
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Table 2 (continued).

(N=190)
Extension needs X S.D Interpretation
2.3 Mass methods 3.32 1.194 Moderate
2.3.1 Public relations through online media and social 3.52 1.149 High

media
3. Support 3.94 1.194 High

3.1 Support for production inputs factors and various 3.88 1.281 High
equipment

3.2 Support for financial resources 3.96 1.152 High

3.3 Support for new technology and innovation 3.99 1.150 High
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Table 3 Problems on extension of integrated pest management

(N=190)
ltems X S.D Interpret
1. Support 3.79 1.106 High
1.1 Lack of financial support 3.87 1.078 High
1.2 Lack of support for new technology and innovation 3.77 1.140 High
2. Methods for extension 3.59 1.064 High
2.1 Farmers cannot come to the office to contact stuff. 3.95 0.862 High
2.2 Officials lack the ability to continuously go to the area 3.54 1.130 High
to follow up on the work.
3. Academic and practical aspects 3.50 1.104 High
3.1 Pesticides were high price 4.09 1.017 High
3.2 Must be used correctly and safely. 3.86 0.988 High
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In Vitro Micropropagation of Aglaonema ‘Super Red’ Using Axillary Bud Explants
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Abstract: Aglaonema is very popular foliage plant of high international market demand. However, there
are fungal problems when propagating by division of shoots. Therefore, the objective of this research
was to investigate the effects of BA on in vitro shoot proliferation and multiplication of aglaonema
‘Super Red’. The axillary buds were cultured on semi-solid MS medium supplemented with 0, 1.0, 3.0
and 5.0 mg/L BA. The cultures were incubated at a photoperiod of 16 h with light intensity at 50 pmol/
m’/s and 25+2 °C for 8 weeks. The experimental design was CRD with 10 replications. Each replicate
had 1 piece of axillary bud. The results demonstrated that BA had a significant effect on shoot prolifer-
ation. The MS medium supplemented with 5.0 mg/L BA yielded the highest average shoots number of
1.33+0.15 followed by the MS medium supplemented with 3.0 mg/L BA (1.00+0.15 shoots). However,
the hormone-free MS medium gave the least number of shoots (0.67+0.15 shoots). Plantlets were
rooted and developed on the hormone-free MS medium. Acclimatization was performed successfully

with 100 % survival rate on peat moss and coconut coir dust.

Keywords: Aglaonema, axillary bud, tissue culture
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Figure 1 The characteristics of aglaonema ‘super red’ (A) and stem, the source of axillary buds (B)
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Table 1 The average number of shoots from axillary buds of aglaonema ‘super red’ cultured on semi-solid MS medium

supplemented with 0, 1.0, 3.0 and 5.0 mg/L BA for 4 weeks.

BA concentration (mg/L)

No. of shoots”

0 0.67+0.15"
1.0 0.88+0.09"
3.0 0.89+0.09"
5.0 1.33+0.15°

F-test *

* Significantly different at P < 0.05

"Means (+ SE) in a column followed by the same letters are not significantly different according to DMRT
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Table 2 The average number of shoots, shoot length, number of roots and root length of shoots derived from axillary buds

of aglaonema ‘super red’ cultured on semi-solid MS medium supplemented with 0, 1.0, 3.0 and 5.0 mg/L BA for 8 weeks.

BA concentration (mg/L) No. of shoots Shoot length (cm) No. of roots Root length (cm)
0 0.67£0.15° 0.04£0.04° 0.00£0.00 0.00£0.00
1.0 0.88+0.09" 1.03+0.29" 0.00£0.00 0.00+0.00
3.0 1.00£0.15% 1.11+0.51° 0.00£0.00 0.00+0.00
5.0 1.33+0.15° 2.30+0.47° 0.50+0.34 0.46+0.31
F-test * ns ns

* Significantly different at P <005 ns non-significant different

Means in a column followed by the same letters are not significantly different according to DMRT.



Agricultural Science and Management J. 8 (1) : 21-27 (2025)

25
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Figure 2 Development of aglaonema ‘super red’ shoots cultured on semi-solid MS medium supplemented with 0, 1.0,

3.0 and 5.0 mg/L BA for 0, 2, 4, 6 and 8 weeks.

Figure 3 Growth of aglaonema ‘super red’ at 30 days after transplantation
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Abstract: The objectives of this research were to study 1) social and economic conditions 2) adoption
of good agricultural practices standards and 3) problems and recommendations with adoption of
good agricultural practices standards. The study population consisted of 204 mangosteen farmers
who registered with the Department of Agricultural Extension in the production year of 2021/2022.
The 135-sample size was based on Taro Yamane formula with the error value of 0.05. Structured
interviews were used for data collection. Statistics used were frequency, percentage, mean, minimum,
maximum, standard deviation, and ranking. The results indicated that 1) Most of the famers were male
with average age of 56.07 years. There was an average of 2.25 agricultural workers. The average
experience in mangosteen planting of 20.10 years. The average received training on good
agricultural practices standards of 1.58 times in 5 years. There was an average mangosteen planting area
of 6.37 rai. The average mangosteen production cost was 3,550.00 baht per rai per year. The average
income from growing mangosteen was 14,658.14 baht per rai per year. 2) Mangosteen production of
accordance to good agricultural practices of farmers at a high level on issue harvest and post-harvest
practices and a moderate level on issue acceptance of data recording. 3) The problems of farmers
producing mangosteen according with good agricultural practice standards were at a high level in
the issue of marketing, The product has an uncertain price. And the recommendation for increasing
the variety of distribution channels, and farmers should form groups to mangosteen production in

accordance with good agricultural practice standards.

Keywords: Adoption, mangosteen production, Good Agricultural Practices
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Table 1 Summary of farmers’ acceptance of mangosteen production according to good agricultural practices.

(N=135)
Issues X S.D Interpretation
Harvesting and post-harvest practice 4.00 1.08 High
Harvested produce at the appropriate harvesting period.. 4.19 0.65 High
Harvesting and transport containers are separated to prevent 413 0.72 High
contamination.
Equipment, containers and materials directly contacted with pro 4.04 0.77 High

duce shall be made of materials that do not cause contamination.
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Table 1 (continued).

(N=135)
Issues X S.D Interpretation

Application of pesticides 3.81 1.04 High
During working, you must wear complete clothing and protective 4.24 0.77 High
equipment.

Use of agricultural hazardous substances according to 3.99 0.97 High
recommendations.
Selecting the appropriate agricultural hazardous substances. 3.84 0.75 High

Transportation, storage and produce collection 3.70 0.93 High
Moving produce in the planting plot shall be carried out with care 3.90 0.79 High
and able to prevent the contamination harmful to consumption.

Produce placement the planting plot must be suitable. 3.79 0.65 High
Transport produces with care. 3.76 0.65 High

Plantation area 3.58 0.81 High
Planting area shall not be located in the environment causing 3.71 0.89 High
contamination of hazardous substances on produce.

Growing plants that are suitable for the type of soil. 3.57 1.08 High
The plot is planned. 3.45 1.16 High

Worker health and hygiene 3.56 0.75 High
There are personal hygiene facilities. 3.66 0.76 High
People who touch the produce must take care of their personal 3.64 0.71 High
hygiene.

Operator involved in the pesticide activity shall have their health 3.55 0.84 High
examination at least once a year.

Quality management in pre-harvest production 3.49 0.72 High
Adding fertilizer to prepare the plant before flowering. 3.70 0.87 High
Fertilizing after harvest within 2 weeks. 3.65 0.90 High
Fertilizing approximately 4 weeks after flowering. 3.64 0.72 High

Water sources 3.34 0.77 Moderate
The water source used does not harm the environment. 3.56 1.07 High
The water used does not cause contamination. 3.49 0.96 High
Take sample of water at least once prior to entering the system of
production 2.97 1.22 Moderate

Recording and record keeping 2.89 1.03 Moderate
There are records of pre- and post-harvest practices. 2.99 0.96 Moderate
Record information on agricultural hazardous substances. 2.95 0.90 Moderate
Maintain operational records for at least 2 years. 2.81 1.21 Moderate

Average 3.55 0.89 High
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Abstract: The import of wheat in Thailand is increasing every year which is an opportunity of management
approach to Increase wheat production and income for farmer. Therefore, analysis the potential areas
for wheat production that are currently being planted was done. The study was conducted during March
2023 — April 2023 in Chiang Mai, Chiang Rai, Mae Hong Son, Lamphun, Lampang, Phayao, Phrae and
Nan province, to be the guidelines for producing enough wheat to meet market demand. By overlay
analysis method with the geographic information system program consisting of meters above sea
level, slope, soil texture, pH, organic matter, available phosphorous, available potassium, soil depth,
soil drainage, cation exchange capacity, base saturation and soil salinity, the results showed that highly
suitable (S1) areas were Chiang Mai and Mae Hong Son province total of 8,112 rai or 0.01% of the
studied areas. The moderately suitable (S2) areas were of 25,140 rai, 0.05%. The marginally suitable
(S3) areas were of 3,951,318 rai, 7.19% and the not suitable (N) areas were of 50,945,108 rai, 92.75%.

Keywords: wheat, suitable area, geographic information system (GIS)
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Table 1 Diagnostic factor, data type, rating and weighting value of wheat cultivation

Factors Rating
Diagnostic factors Unit S1 S2 S3 N
1. Meters above sea level m >1,000 1000-600 600-300 300
2. Slope % 0-5 5-12 12-20 >20
3. Texture class 1. loam 1. sandy clay 1. silty clay loam 1. clay
2. silt loam loam 2. clay loam 2. silty clay
3. silt 2. sandy loam 3. sandy clay
4. loamy sand
5. sand
1.6.1-7.3 1.7.4-84 1.>84
4. pH pH 5.1-6.0
2.45-5.0 2.4.0-45 2.<4.0
5. Organic matter % >2 1-2 <1
6. Available phosphorous mg/kg >10 5-10 <5
7. Available potassium mg/kg >80 60-80 <60
8. Depth cm >50 30-50 20-30 <20
9. Soil drainage Class 5,6 4 3 1,2
10. Cation exchange capacity cmol/kg >15 5-15 <5
11. Base saturation % >35 <35
12. Soil salinity dS/m <2 2-4 4-8 >8

Adapted from FAO (1983) and Department of Land Development (1996)

Rating 1 = Highly suitable
2 = Moderately suitable

3 = Marginally suitable
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Figure 1 Geographical factors used in the spatial analysis of the suitability of international wheat production
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Table 2 Comparison of diagnostic factors scores

Factors 1 2 3 4 5 6 7 8 9 10 11 12
1 5.00 060 020 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
2 3.00 3.00 033 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33
3 1.00 1.00  3.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
4 1.00 1.00 1.00  3.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
5 1.00 1.00 1.00 1.00 3.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
6 1.00 1.00 1.00 1.00 1.00 3.00 1.00 1.00 1.00 1.00 1.00 1.00
7 1.00 1.00 1.00 1.00 1.00 1.00 3.00 1.00 1.00 1.00 1.00 1.00
8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 3.00 1.00 1.00 1.00 1.00
9 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 3.00 1.00 1.00 1.00
10 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 3.00 1.00 1.00
11 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 3.00 1.00
12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 3.00

Total 18.00 13.60 1253 1253 1253 1253 1253 1253 1253 1253 12.53 12.53

Diagnostic factors: 1 = Meters above sea level, 2 = Slope, 3 = Texture, 4 = pH, 5 = Organic matter, 6 = Available phos-
phorous, 7 = Available potassium, 8 = Depth, 9 = Soil drainage, 10 = Cation exchange capacity, 11 = Base saturation
and 12 = Soil salinity

Table 3 Calculation of the weight of diagnostic factors

Factors 1 2 3 4 5 6 7 8 9 10 11 12 Total  Weight

1 028 0.04 0.02 0.02 0.02 0.02 002 002 002 002 002 0.02 0.48 0.04
2 0.17 022 0.03 0.03 0.03 0.03 003 003 003 003 003 0.08 0.65 0.05
3 0.06 0.07 024 0.08 0.08 0.08 008 008 008 008 008 0.08 1.09 0.09
4 0.06 0.07 0.08 024 0.08 0.08 008 0.08 0.08 008 0.08 0.08 1.09 0.09
5 0.06 0.07 0.08 0.08 024 0.08 008 008 008 008 008 0.08 1.09 0.09
6 0.06 0.0 0.08 0.08 0.08 024 008 008 008 008 008 0.08 1.09 0.09
7 0.06 0.0 0.08 0.08 0.08 0.08 024 0.08 0.08 008 0.08 0.08 1.09 0.09
8 0.06 0.0 0.08 0.08 0.08 0.08 0.08 024 0.08 008 0.08 0.08 1.09 0.09
9 0.06 0.0 0.08 0.08 0.08 0.08 008 008 024 008 008 0.08 1.09 0.09
10 0.06 0.07 0.08 0.08 0.08 0.08 008 008 008 024 008 0.08 1.09 0.09
(N 0.06 0.0 0.08 0.08 0.08 0.08 008 0.08 0.08 008 024 0.08 1.09 0.09
12 0.06 0.0 0.08 0.08 0.08 0.08 008 008 008 008 008 024 1.09 0.09

Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 12.00 1.00

Diagnostic factors: 1 = Meters above sea level, 2 = Slope, 3 = Texture, 4 = pH, 5 = Organic matter, 6 = Available phos-
phorous, 7 = Available potassium, 8 = Depth, 9 = Soil drainage, 10 = Cation exchange capacity, 11 = Base saturation
and 12 = Soil salinity
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Table 4 Comparison of weight diagnostic factors rating
Slope S1 S2 S3 N
S 1.00 3.00 5.00 7.00
S2 0.33 1.00 3.00 5.00
S3 0.20 0.33 1.00 3.00
N 0.14 0.20 0.33 1.00
note S1 = Highly suitable
S2 = Moderately suitable
S3 = Marginally suitable
N = Not suitable
Table 5 Calculation of the rating of diagnostic factors
Slope S1 S2 S3 N Sum Weight (X) Rating
S1 0.60 0.66 0.54 0.44 2.23 0.56 1.00
S2 0.20 0.22 0.32 0.31 1.05 0.26 0.49
S3 0.12 0.07 0.11 0.19 0.49 0.12 0.18
N 0.08 0.04 0.04 0.06 0.23 0.06 0.09
note S1 = Highly suitable

S2 = Moderately suitable
S3 = Marginally suitable
N = Not suitable
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Table 6 Range of scores for classification of land suitability

Land suitability

Range of scores

Highly suitable (S1)
Moderately suitable (S2)
Marginally suitable (S3)
Not suitable (N)

0.8-1.0
0.4-0.8
0.2-0.4
0.0-0.2

AN AMTe S 8
Faundn oun fSandmndeslud @eeme uldesdaau
ANl A11UN9 NElE WS wazuiu fufiny
m@ummmiﬂﬂmm AU 54,929,677 15 wum

]
aa

ATl ANz gLn (S1)auau 8,112 19 N

HAuwsnzaN1unane (S2) AU 25,140 19
MRT AN zaee (S3) AU 3,951,318
13 uasiuillwianzas (N) 211494 50,945,108 1§
(Figure 3)
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Figure 3 Map of suitable areas for wheat production in the upper northern region
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Table 7 Suitable areas for wheat production in the upper northern region

Areas (rai)
Province/District Highly suitable Moderately Marginally Not suitable Total
(S1) suitable (S2) suitable (S3) (N)

Chiang Mai 7,831 19,433 523,758 13,171,382 13,722,405
Chiang Dao 257 3,821 46,814 1,303,990 1,354,881
Chiang Mai city 2,647 110,269 112,916
Wiang Haeng 8,205 3,338 416,956 428,500
Mae Chaem 599 521 15,979 1,687,700 1,704,799
Mae Taeng 43,625 837,498 881,123
Mae Rim 100 22,554 261,013 283,667
Mae Wang 657 642 9,859 411,528 422,686
Mae On 14,999 280,476 295,475
Mae Ai 68,797 403,456 472,253
Chai Prakan 105 100 30,066 295,318 325,588
Kanlayaniwattana 123 735 608 380,290 381,756
Chom Thong 966 134 1,549 692,205 694,855
Doi Tao 8,463 524,249 532,712
Doi Saket 43,056 363,984 407,040
Doi Lo 1,461 131,387 132,848
Fang 62,910 445,548 508,458
Phrao 47,909 748,085 795,994
Samoeng 1,221 850 2,721 622,832 627,624
San Kamphaeng 43,892 102,287 146,179
San Sai 29,855 183,878 213,733
San Pa Tong 7,951 99,921 107,872
Saraphi 66,092 66,092
Hang Dong 4,368 158,904 163,272
Omkoi 2,111 3,303 5,474 1,729,120 1,740,008
Hot 1,791 1,023 4,864 914,397 922,075

Lamphun 403 209,870 2,574,392 2,784,665
Mueang Lamphun 33,412 265,126 298,538
Wiang Nong Long 34,022 34,022
Mae Tha 18,028 456,193 474,221
Thung Hua Chang 403 22,354 261,565 284,321
Ban Hong 6,687 306,954 313,641
Ban Thi 20,370 63,570 83,940
Pa Sang 5,508 175,522 181,030

Li 103,512 1,011,440 1,114,952
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Table 7 (continued).

Areas (rai)
Province/District Highly suitable Moderately Marginally Not suitable Total
(S1) suitable (S2) suitable (S3) (N)

Lampang 106 369,268 7,413,698 7,783,072
Koh Kha 3,391 317,134 320,525
Thoen 1,154 1,106,030 1,107,184
Mueang Pan 37,210 571,863 609,073
Mueang Lampang 31,044 731,832 762,876
Serm Ngam 6,349 452,786 459,135
Chae Hom 47,682 697,683 745,365
Mae Mo 47,629 638,491 686,120
Mae Tha 42,759 446,036 488,795
Mae Phrik 991 409,360 410,351
Ngao 106 37,098 893,447 930,651
Wang Nuea 106,392 468,025 574,417
Sop Prap 308,440 308,440
Hang Chat 7,569 372,571 380,140

Phrae 24,708 4,014,273 4,038,981
Den Chai 4,174 332,842 337,016
Mueang Phrae 495,014 495,014
Rong Kwang 5,620 533,434 539,054
Long 1,344 793,081 794,425
Wang Chin 1,659 613,273 614,832
Song 10,632 931,308 941,940
Sung Men 420 231,516 231,936
Nong Muang Khai 959 83,805 84,764

Nan 517 81,371 7,508,087 7,589,975
Chaloem Phra Kiat 353,115 353,115
Chiang Klang 3,397 193,179 196,576
Mueang Nan 2,018 661,578 663,596
Wiang Sa 16,157 1,290,460 1,306,617
Mae Charim 1,743 645,530 647,273
Tha Wang Pha 955 487,790 488,745
Thung Chang 12,092 429,473 441,565
Na Noi 18,027 737,668 755,695
Na Muen 3,465 519,481 522,946

Bo Kluea 402 944 574,990 576,336
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Table 7 (continued).

Areas (rai)
Province/District Highly suitable Moderately Marginally Not suitable Total
(S1) suitable (S2) suitable (S3) (N)
Ban Luang 14,985 222,097 237,082
Pua 6,727 495,720 502,447
Phu Phiang 278,362 278,362
Song Khwae 115 695 372,101 372,911
Santi Suk 167 246,543 246,710
Phayao 173 948,694 2,908,843 3,857,709
Chiang Kham 125,299 403,251 528,550
Chiang Muan 102 9,290 424,576 433,968
Mueang Phayao 171,887 382,025 553,912
Mae Chai 74,126 109,440 183,566
Chun 147,056 183,661 330,717
Dok Kham Tai 224,928 238,486 463,414
Pong 71 95,827 955,016 1,050,913
Phu Kam Yao 60,620 69,638 130,258
Phu Sang 39,662 142,750 182,412
Chiang Rai 2,851 1,754,453 5,458,170 7,215,473
Chiang Saen 92,328 191,931 284,259
Chiang Khong 152,716 323,496 476,212
Thoeng 162,042 355,924 517,966
Mueang Chiang Rai 229,954 756,388 986,342
Wiang Chiang Rung 76,781 94,123 170,904
Wiang Kaen 20,564 282,302 302,866
Wiang Chai 103,114 115,000 218,114
Wiang Pa Pao 2,611 65,636 697,981 766,228
Mae Chan 134,033 329,562 463,595
Mae Fah Luang 7 143 409,544 409,758
Mae Lao 58,521 76,845 135,366
Mae Suai 101 42,500 830,494 873,095
Mae Sai 108,500 81,276 189,776
Khun Tan 60,060 100,234 160,294
Doi Luang 42,358 155,461 197,819
Pa Daet 66,564 92,096 158,661
Phaya Mengrai 104,343 191,761 296,104

Phan 68 234,295 373,752 608,115




48

ANLANAASLNHATUAZNITAANIS 8 (1) : 36-50 (2568)

Table 7 (continued).

Areas (rai)
Province/District Highly suitable Moderately Marginally Not suitable Total
(S1) suitable (S2) suitable (S3) (N)

Mae Hong Son 281 1,657 39,197 7,896,263 7,937,398
Mueang Mae Hong Son 181 328 1,923 1,444,970 1,447,402
Mae La Noi 86 2,497 860,975 863,558
Mae Sariang 454 1,634,370 1,634,824
Khun Yuam 100 63 5,508 1,005,350 1,011,022
Pang Mapha 239 475 684,619 685,333
Pai 805 28,341 1,394,260 1,423,405
Sop Moei 137 871,719 871,856

Total 8,112 25,140 3,951,318 50,945,108 54,929,677
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Extension Needs of Durian Production in Collaborative Farm for Farmers in Phra Rak
Subdistrict, Phato District, Chumphon Province
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Abstract: The objectives of this research were to study (1) social and economic conditions of farmers
(2) extension needs of durian production in collaborative farm and (3) problems and recommendations
with extension needs of durian production in collaborative farm. The population consisted of 140 durian
farmers in Phra Rak subdistrict, Phato district, Chumphon province who registered with the Department
of Agricultural Extension in the production year of 2021/2022. Structured interviews were used for data
collection. Statistics used were frequency, percentage, minimum, maximum, mean, standard deviation
ranking and Pearson's correlation coefficient. The results indicated that (1) most farmers were male,
with an average age of 52.36 years, graduated from junior high school. The average experience in
growing durian was 16.41 years. There was an average number of durian production workers of 3.07
people. There was an average total agricultural area of 20.51 rai. There was an average durian planting
area of 12.63 rai, which was an area that yields an average of 8.77 rai of durian. The average cost of
producing durians was 21,972 baht per rai per year, while the average income from selling durians was
approximately 129,785 baht per rai per year. (2) Farmers faced moderate problems related to durian
production factors, which were associated with age and the area of durian cultivation. Problems with
durian production knowledge and extension were low level and related to production costs and income
from durian sales. Marketing problems were also low level and related to gender, while issues with the

management of large plantation groups were minimal and associated with income from durian sales.

Keywords: Collaborative farm, extension of durian production, needs of durian production
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Table 1 Overview of extension needs of durian production in collaborative farm

(N=140)
Farmers extension needs of durian production X sSD Level Ranking

Market and market development to be broader and 3.45 0.090 High 1
more diverse

Durian orchard management 3.40 0.091 Moderate 2
srs;réi;ip;p;ropriate technology or innovation for 3.39 0.254 Moderate 3
Basic factors in durian production 3.38 0.098 Moderate 4
Producing in appropriate areas and improving areas 3.07 0.084 Moderate 5

Average 3.34 0.123 Moderate
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Table 2 Relationship between personal factors and famers’ extension needs of durian production

(N=140)
Personal factor Producing in Basic factors Durian Market and Using appropriate
appropriate in durian orchard market technology for
areas production management development production
r r r r r
Age -0.073 -0.113 0.745 0.152 0.057
Experience of durian -0.196 -0.386** -0.254* -0.265* -0.242*
plantation
Area for durian plantation 0.113 -0.030 0.082 0.137 0.11
Expenditure in durian 0.084 0.002 -0.006 0.062 0.058
planting
Income from durian 0.093 0.104 -0.037 0.026 0.035
planting

Note: *Significant at the level 0.05, **Significant at the level 0.01,
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Table 3 Overview of problems faced by farmers in large collaborative durian production

(N=140)
Problem of durian production X sS.D Level Ranking
Factors of production 3.12 0.096 Moderate 1
Group strengthening 2.47 0.095 Low 2
Knowledge in durian production 2.23 0.166 Low 3
Extension durian production 2.22 0.079 Low 4
Marketing 2.14 0.095 Low 5
Management of Collaborative 2.06 0.078 Low 6
Average 2.37 0.101 Low
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Table 4 The relationship between problems of personal factors and durian production

(N=140)
Personal factor Production Group Knowledge  Extension  Marketing ~ Management
factors strengthening in durian of durian of Collaborative
production production group
r r r r r r

Age -0.206* 0.014 -0.066 -0.045 -0.145 -0.071
Experience of durian -0.063 -0.067 0.07 -0.053 -0.057 0.041
plantation
Area for durian -0.181* 0.159 0.001 -0.054 -0.002 0.031
plantation
Expenditure in durian 0.129 0.022 -0.05 0.227* -0.065 0.018
planting
Income from durian 0.13 -0.075 -0.036 0.203* -0.071 0.232**
planting

Note:  *Significant at the level 0.05,
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Abstract: The objectives of this research were to study 1) the social and economic conditions of farmers
2) farmers ' knowledge regarding the utilization of Trichoderma in paddy fields and 3) problems and
suggestions for the application of Trichoderma in rice cultivation. The population consisted of 120
members of the Community Pest Management Center who were registered with the Department of
Agricultural Extension in 2022. Interview forms were used for data collection. Statistics used were
frequency, percentage, mean, minimum, maximum, standard deviation, and ranking. The results showed
that: 1) The majority of the farmers were female, with and average age of 54.92 years, and graduated
from primary school. The average number of household agricultural worker was 2.19 people with an
average rice cultivation area of 8.37 rai. The average experience in rice cultivation was 20.18 years.
The average rice production cost was 2,400.20 baht/rai, and an average income was 3,483.77 baht/
rai. 2) 51.67% of farmers had a moderate level of knowledge about Trichoderma, with an average score
of 14.89 out of 21. They were most knowledgeable about the fact that Trichoderma fungus can help
control plant diseases (85.00%), and they had the least knowledge about its use in preventing diseases
in other crops (25.00%). and 3) farmers faced moderate-level problems in using Trichoderma in rice
production, particularly regarding the need to apply Trichoderma multiple times consistently (u =3.20).
Therefore, agricultural extensionist should continuously and clearly impart knowledge about the use of
Trichoderma to ensure that farmers can use it effectively. Additionally, applying Trichoderma effectively

and creating incentives for farmers to use more Trichoderma.

Keywords: Knowledge of rice production, Trichoderma, rice production, Tak province
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Table 1 The basic social conditions of farmers

Tnslawmasunlunisasuandngielunisuandio
1UNEATNT LN EUNINY [andmide el
WU InERInaAtdnFINNsEne LAt e
Instamasunnielugumy \a@ 0.96 A%

(N=120)
Iltem f %
Gender
Male 95 79.17
Female 25 20.83
Age (years)
< 40 3 2.50
41-50 25 20.83
51-60 69 57.50
61-70 21 17.50
=71 2 1.67
Min = 30 years Max =77 years W =54.92 years O = 6.989
Education
Primary school 100 83.33
Secondary school 8 6.67
High school / Vocational Certificate 6 5.00
Vocational Certificate / diploma 4 3.33
Bachelor's degree 2 1.67
Household agricultural worker (people)
1 13 10.83
2 84 70.00
3 13 10.83
4 7 5.84
>5 3 2.50
Min =1 people Max =5 people p=2.19 people 0 = 0.802
Experience in rice cultivation (years)
<10 40 33.33
11-15 2 1.67
16-20 38 31.66
21-25 8 6.67
=26 32 26.67

Min =2 years Max =50years p=20.18 years O = 1.054
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Table 1 (continued).

(N=120)
Item f %
Training on the use of Trichoderma in rice production (times)
1 21 17.50
2 36 30.00
3 21 17.50
4 31 25.83
=5 11 9.17

Min = 1times Max =15 times py=2.97 times O = 1.881

1.2 AMWINAUATHFAA WU INHAINT
doulvn) feaay 74.16 AnauwiuaaAuLeg
v = d’l d‘ ¥ ¥ U '
farny 44.2 Hauraiunilgndinidaanda s 19
\Wasanineasnsinislgndalaaldusanu
Tuaiaseu wasAuYUNIINaRd19LaaY
2,400.20 U w/ls Feldannisananandnade
3,495.35U/1¢  FelduUAINIIAILRAL I8

Table 2 The basic economic conditions of farmers

AU UULAZNARDUUNUNNINART 19T 99u 8
o o A % = o
Smdaniamile Ussneunig el @eese
weien a1t Wenglan aneind mn uavgluvie
PRAUNUNNTUEAR 4,920 umsald wazianels
5,567 UnpFals (f195n9ulATHgAANITINEAT,
2560)

(N=120)
Item f %
Land holding (More than 1 answer)
Houeshold 89 7417
Rent with a license 44 36.67
Rice cultivation area (rai)
<5 53 4417
6-10 39 32.50
= 11 28 23.33
Min=1rai Max=36rai p=837rai O =5.771
Rice production cost (Baht/rai)
< 1,000 10 8.33
1,001 - 2,000 34 28.34
2,001 - 3,000 61 50.83
3,001 - 4,000 9 7.50
4,001 - 5,000 3 2.50
= 5,001 3 2.50

Min = 500 baht Max = 6,250 baht p = 2,400.20 baht 0 = 959.499
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Table 2 (continued).

(N=120)
Item f %
Rice production income (Baht/rai)
< 2,000 26 21.67
2,001 - 4,000 57 47.50
4,001 - 6,000 26 21.67
6,001 - 8,000 8 6.66
8,001 - 10,000 3 2.50

Min = 500 baht Max = 10,000 baht p = 3,495.35 baht 0 = 1,988.629
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Table 3 Farmers ' knowledge on Trichoderma utilization in paddy fields.

(N=120)

Item f % Ranking
Knowledge about the benefits of Trichoderma
1. Trichoderma does not cause plant disease 114 95.00 1
2. Trichoderma grows well in soil, among various microorganisms, 102 85.00 4
and with natural organic matter.
3. Trichoderma can control fungal plant diseases in paddy fields 60 50.00 6
only.
4. Trichoderma can control blight, sheath rot, and grain spot 105 87.50 3
disease in rice.
5. Trichoderma can control rice pests. 55 45.83 7
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Table 3 (continued).

(N=120)

ltem f % Ranking
6. Trichoderma increases seed germination percentage 108 90.00 2
7. Trichoderma does not have an impact on the health of 99 82.50 5
producers, consumers and the environment.
Knowledge about the steps in Trichoderma production
8. The rice cooking rate to produce Trichoderma is 3 parts of rice 94 78.33 4
and 2 parts of water.
9. Should be added Trichoderma while the rice is still hot. 92 76.67 5
10. Use the needle to pierce at the bottom of the bag to cool the rice 46 38.33 6
11. Flatten the bag and pull the center of the bag to make it swell 99 82.50 2
12. Incubate the infected material in a well-ventilated area, safe 97 80.83 3
from ants, mites, and other animals.
13. After 2 days, gently crush the bag to spread the germ filaments 102 85.00 1
throughout the bag.
14. Able production of Trichoderma from Trichoderma in cooked 40 33.33 7
rice.
Knowledge regarding the use and keeping
15. Use Trichoderma with pink or orange mycelium. 62 51.67 6
16. Trichoderma can be used while the green spores are evenly 106 88.33 1
covered.
17. Trichoderma can be used for rice blight disease only. 30 25.00 7
18. Soak rice seeds with Trichoderma fungus at the rate of 1 kg 94 78.33 3
/100 liters of water.
19. Avoid using chemicals in the benomyl group and carbendazim 91 75.83 4
7 days before or after using Trichoderma.
20. Trichoderma should be sprayed during the daytime with 90 75.00 5
strong sunlight
21. Trichoderma fungus can be stored in a normal refrigerator 101 84.17 2

for 15 - 30 days.
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Table 4 Farmers’ problems in applying Trichoderma in paddy field

(N=120)

Problems J o Interpret Rank

1. Lacking knowledge about applying Trichoderma 2.78 1.005 Moderate 5

2. Lacking knowledge about plant diseases 2.98 1.016 Moderate 3

3. Not sure of Trichoderma's effectiveness 3.02 1.004 Moderate 2

4. Not sure about the exact usage rate 2.87 1.045 Moderate 4

5. Trichoderma must be used many times 3.20 0.894 Moderate 1
Average 2.97 0.993 Moderate
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Table 5 Farmers’ suggestions for applying Trichoderma in paddy field

(N=120)
Suggestions J o Interpret Rank
1. Knowledge about applying Trichoderma 3.68 0.809 High 4
2. Knowledge about plant diseases 3.80 0.784 High 1
3. Ensuring the effectiveness of Trichoderma 3.74 0.728 High 3
4. Give knowledge of the exact usage rate 2.70 0.774 High 5
5. Motivate the use of Trichoderma 3.78 0.739 High 2
Average 3.74 0.767 High
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Abstract: This research aimed to investigate the effects of antagonistic microorganisms on the growth
and yield of Konami melon (Cucumis melo L.) cultivated in Mae Hong Son Province, Thailand. The study
was employed a Completely Randomized Design (CRD) and consisted of three treatment groups, each
with 25 melon plants. Melon seeds were soaked in different treatments for 30 minutes before planting.
The treatments included: Treatment 1 (Control, soaked in water), Treatment 2 (soaked and sprayed with
Trichoderma asperellum (1x10° cfu/ml)), and Treatment 3 (soaked and sprayed with Bacillus subtilis
(1x10° cfu/ml)). The results revealed that melon plants treated with B. subtilis attained the highest height,
of 198.27 centimeters. Melon plants treated with T. asperellum exhibited the widest and longest leaves
of 23.40 and 27.10 centimeters, respectively. In terms of post-harvest melon quality, melons treated with
T. asperellum gave the highest fruit circumference of 45.40 centimeters and the thickest flesh of 27.12
millimeters. Melons treated with B. subtilis yielded the highest fruit weight of 2.05 kilograms, had the
highest soluble solids content at 12.20°Brix, and the densest flesh of 1.89 Newtons. Testing for control
Fusarium wilt of Konami melons found that the control had the highest disease incidence level of 3.8,
with a disease index of 95 percent. The treatment using T. asperellum and B. subtillus shower with
disease at the level of 3.2, with a disease index of 80 percent. However, none of the treatment methods

significantly differed in disease incidence level and index compared to the control.

Keywords: Fusarium wilt, disease index, musk melon, biological control
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Table 1 Effect of antagonistic microorganism on plant height and root length of Konami melon at 15 days.

Treatment Height (cm) Root length (cm)
Control 6.67b 5.75¢
T. asperellum 7.90a 7.25a
B. subtillus 7.65a 6.35b
F-test - **
C.V.(%) 7.23 717

** = means with different letters are significant difference (p = 0.01) by DMRT
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Table 2 Effect of antagonistic microorganisms on growth in plant height, leaf width, leaf length, male and female flowers

of Konami melon at 50 days after transplanting.

Treatment Plant height Leaf width Leaf length Male Female
(cm) (cm) (cm) flowers(no.) flowers(no.)
Control 186.52b 20.50b 24.10b 11.4 5.50b
T. asperellum 196.72a 23.40a 27.10a 11.6 6.10a
B. subtillus 198.27a 23.00a 26.40a 12 6.20a
F-test ok wx Kk ns ok
C.V.(%) 1.48 7.48 6.23 5.42 10.75

ns= non-significant difference, *,** = means with different letters are significant difference by DMRT at p < 0.05 and

p = 0.01, respectively
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LNARUANEWUE AU

AN TNNANARANA AR UTAUINNA
AMAALIRLY wudn angld T.asperellum Wa B.
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RINN9INTBAILAN (Table 3)

Table 3 Effect of antagonistic microorganism on fruit perimeter, fruit weight, pulp thickness, skin thickness, total soluble

solids (TSS), firmness and titratable acidity (TA) of Konami melon.

Treatment Fruit perimeter  Fruit weight Pulp Skin TSS Firmness TA
(cm) (kg) thickness(mm) thickness(mm) (°Brix) (N) (mgrkg)
Control 44.25b 1.84b 24.85b 11.36a 11.50b 1.67b 167.00a
T. asperellum 45.40a 1.96ab 27.12a 9.13b 12.10a 1.87a 135.00b
B. subtillus 44.77ab 2.05a 27.08a 9.50b 12.20a 1.89a 136.00b
F-test " * - ok ok - ok
C.V.(%) 213 7.76 5.06 9.92 5.35 10.29 8.01

ns= non-significant difference, *,** = means with different letters are significant difference by DMRT at p < 0.05 and

p >0.01, respectively
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Figure 1 Diseases of melons found in farmers' greenhouses; A: Leaf spot B: Downy mildew C: Yellow leaf spot

D: Cucumber mosaic vrus E: Leaf blight F: Sooty mold G: Wilt disease H: Fruit cracking symptoms I: Fruit rot J: Fruit rot
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Table 4 Disease severity level and disease index of Konami melon in greenhouse

Treatment Disease severity level Disease index (%)
Control 3.8 95
T. asperellum 3.2 80
B. subtillus 3.2 80
F-test ns
C.V.(%) 18.6

ns= non-significant at p>0.05
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Evaluation of Fruit Quality and Ascorbic Acid Content of 8 Red Dessert-type Guava Cultivars
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Abstract: The data on quality of red dessert-type guava is important for breeding. especially the process
of selecting parents to create hybrids that have increased fruit quality. Therefore, the quality of 8 guava
varieties including Hong Bao Shi, Hong Zhuan Shi, Tangmo, Hongxinpala, Fern Hong Mi, Chompoo
Pantip, Khaimukdaeng and Samsikrob was evaluated. It was found that fruit weight, seed cavity weight,
percentage of recovery of fresh fruit, flesh thickness, firmness, total soluble solids and ascorbic acid
content were statistically significant difference (P < 0.05). Hong Bao Shi had the highest of recovery
of fresh fruit of 76.87 %, Chompoo Pantip had the highest total soluble solids of 13.82 °brix and Fern
Hong Mi had the highest ascorbic acid content of 213.05 mg/100g fresh weight. Titratable acidity was

no statistical difference (P > 0.05). This data is also useful to consumers and farmers.

Keywords: Psidium guajava L., breeding, antioxidant, phytochemicals
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Table 1 Means and S.D. of peel color, flesh color, fruit weight and seed cavity weight of 8 dessert-type guava cultivars

Cultivars Peel Flesh Fruit weight See.d cavity
color color (9) weight ()

Hong Bao Shi Yellow-Green Group 154 D Red Group 50 B 491.00+70.04°" 49.00+15.17°"
Hong Zhuan Shi Yellow-Green Group 154 D Red Group 52 B 272.00+38.83" 50.00+12.25%
Taengmo Yellow-Green Group 154 D Red Group 52 B 281.00+43.21° 60.00+15.81%
Hongxinpala Yellow-Green Group 154 D Red Group 52 B 213.33+27.54° 36.67+7.64"
Fen Hong Mi Yellow-Green Group 154 D Red Group 52 B 481.25+65.24° 56.25+4.79°
Chomphupantip Yellow-Green Group 154 D Red Group 50 C 215.00+11.73° 51.00+6.52%°
Khaimukdaeng Yellow-Green Group 145 B Red Group 50 C 266.00 +27.93" 48.00+2.74%
Samsikrob Yellow-Green Group 154 D Red Group 49 C 281.00+31.70° 64.00+7.42°

P-value <0.01 0.03

"Means with different letters within a column are significantly different (P<0.05) according to DMRT

Taengmo

Khaimukdasng

Hong Zhuan Shi

Hongxinpala

Chomphupantip

Samsikrob

Figure 1 Fruit characteristics of 8 red dessert-type guava cultivars.
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Table 2 Means and S.D. of percentage of recovery of fresh fruit, flesh thickness, flesh firmness, total soluble solids,

titratable acidity and ascorbic acid of 8 dessert-type guava cultivars

Cultivars Percentage of Flesh Flesh TSS TA AA
recovery of thickness firmness (°Brix ) (%) (mg/100g)
fresh fruit (cm) (N)
(%)
Hong Bao Shi 76.87+9.98°"  2.95+0.19""  21.58+4.22°" 12.70+2.12%" 0.44+0.16 132.35+60.82%"
Hong Zhuan Shi  38.61+5.31° 1.90+0.22° 33.15+2.72° 11.92+1.61%° 0.50+0.09 156.56+32.58"
Taengmo 38.43+5.62° 1.75+0.52° 29.24+3.61% 12.98+1.81° 0.42+0.07 137.19+24.48%
Hongxinpala 30.72+3.51° 1.57+0.45° 31.71£2.47° 12.10£0.40™° 0.40%0.04 83.39+4.66°
Fen Hong Mi 73.91+11.60°  2.72+0.28 22.56+4.00° 10.8040.16° 0.38+0.05 213.05+40.19°
Chomphupantip ~ 28.53+1.43° 1.54+0.14° 23.93+2.46" 13.82+0.48° 0.36+0.12 196.91+26.52%°
Khaimukdaeng 37.91+4.94° 1.68+0.13" 25.69+4.35 12.42+1.02% 0.43+0.07 209.82+6.75"
Samsikrob 37.7445.09° 1.60+0.13" 31.9745.03° 10.34+0.23° 0.40+0.05 92.0049.20%
P-value <0.01 <0.01 <0.01 0.04 0.44 <0.01

*TSS = total soluble solids, TA = titratable acidity, AA = ascorbic acid content

"Means with different letters within a column are significantly different (P<0.05) according to DMRT
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Abstract: The objective of this research was to study the appropriate amount of bat guano fertilizer
on the growth and yield of radish in media culture. The experiment was conducted in completely
randomized design (CRD) with 4 replicates and 5 treatments as follows T1) no fertilizer (control) T2)
chemical fertilizer formula 12-24-12 at 48 kg/rai (0.99 g/plant) T3) bat guano fertilizer 1,350 kg/rai
(28 g/plant) T4) bat guano fertilizer 2,700 kg/rai (56 g/plant) and T5) bat guano fertilizer 4,050 kg/rai
(84 g/plant). The results showed that applied with (56 g/plant) bat guano fertilizer gave the highest of
average shoot height (19.08 cm), average canopy width (38.06 cm), average leaf greenness (38.84
SPAD UNIT), average leaf numbers (8.80 leaves) and average root length (41.88 mm), while the addition
of chemical fertilizer formula 12-24-12 at 48 kg/rai (0.99 g/plant) had the highest in average root width
(51.99 mm) and average root fresh weight (57.89 g). These results indicated that, using the bat guano

fertilizer at the rate of 2,700 kg/rai was suitable for radish growth and yield in media culture.

Keywords: bat guano fertilizer, growth, yield, radish
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(Table 1)

Table 1 Effect of bat guano fertilizer application on average radish shoot height (cm) at different ages.

Age (days)
Treatment
35 42 49
Control 5.75° 5.64° 7.78°
Chemical fertilizers 12-24-12 at the rate of 48 kg/rai (0.99 g/tree) 10.30° 15.30° 18.37%
Bat guano fertilizer 1,350 kg/rai (28 g/tree) 8.87° 14.09° 19.32°
Bat guano fertilizer 2,700 kg/rai (56 g/tree) 9.46% 14.49% 19.08°
Bat guano fertilizer 4,050 kg/rai (84 g/tree) 9.57% 13.33° 17.08°
F-test . . .
CV (%) 23.41 22.87 23.91

** = significantly different at P< 0.01

Means within the same column followed by the different letters are significantly different according to DMRT (P<0.05)

AMNNINNUDINTIN
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35 42 UAY 49 JU ANAAU (Table 2)

Table 2 Effect of bat guano fertilizer application on average radish canopy width (cm) at different ages.

Age (days)
Treatment

35 42 49
Control 7.41° 7.05° 9.27°
Chemical fertilizers 12-24-12 at the rate of 48 kg/rai (0.99 g/tree) 16.89° 30.41° 38.41°
Bat guano fertilizer 1,350 kg/rai (28 g/tree) 14.87° 27.33° 37.23°
Bat guano fertilizer 2,700 kg/rai (56 g/tree) 16.91° 29.30™ 38.06°
Bat guano fertilizer 4,050 kg/rai (84 g/tree) 16.30° 28.66" 38.07°

F-test . . .
CV (%) 16.13 14.27 12.16

** = significantly different at P< 0.01

Means within the same column followed by the different letters are significantly different according to DMRT (P<0.05)
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Table 3 Effect of bat guano fertilizer application on average radish leaf greenness (SPAD UNIT) at different ages.

Age (days)
Treatment

35 42 49
Control 24.39° 21.30° 24.26°
Chemical fertilizers 12-24-12 at the rate of 48 kg/rai (0.99 g/tree) 42.72° 41.34% 39.22°
Bat guano fertilizer 1,350 kg/rai (28 g/tree) 39.34° 40.30° 37.63°
Bat guano fertilizer 2,700 kg/rai (56 g/tree) 42.26° 41.90%" 38.84°
Bat guano fertilizer 4,050 kg/rai (84 g/tree) 42.68° 42.28° 39.72°

F-test o . o
CV (%) 9.19 10.98 15.39

** = significantly different at P< 0.01

Means within the same column followed by the different letters are significantly different according to DMRT (P<0.05)
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srunuluedslunnengninaioyiuindesiige
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ANNANAL (Table 4)

Table 4 Effect of bat guano fertilizer application on average radish leaf number (leaf/plant) at different ages.

Age (days)
Treatment

35 42 49
Control 4.30° 3.60° 4.85°
Chemicall fertilizers 12-24-12 at the rate of 48 kg/rai (0.99 g/tree) 5.92% 7.12% 8.57°
Bat guano fertilizer 1,350 kg/rai (28 g/tree) 5.60° 6.70" 7.90°
Bat guano fertilizer 2,700 kg/rai (56 g/tree) 6.42° 7.17° 8.80"
Bat guano fertilizer 4,050 kg/rai (84 gltree) 6.10% 6.85% 8.57°

F_test - - -
CV (%) 14.29 15.57 16.51

** = significantly different at P< 0.01

Means within the same column followed by the different letters are significantly different according to DMRT (P<0.05)
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Table 5 Effect of bat guano fertilizer application on average radish root width, average root length and average fresh

weight at harvesting stage.

Root width Root length  Root fresh weight
Treatment
(cm) (cm) (g/plant)
Control - - -
Chemical fertilizers 12-24-12 at the rate of 48 kg/rai (0.99 g/tree) 51.99° 40.31% 57.89°
Bat guano fertilizer 1,350 kg/rai (28 gltree) 48.51° 38.81° 48.42°
Bat guano fertilizer kg/rai (56 g/tree) 51.16 41.88° 53.32%
Bat guano fertilizer 4,050 kg/rai (84 gltree) 48.99%° 40.56 50.72°
F-test * * *
CV (%) 12.88 13.30 26.28

** = significantly different at P< 0.01

Means within the same column followed by the different letters are significantly different according to DMRT (P<0.05)
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Photosynthetic Light-Response Curve of Holy Basil (Ocimum tenuiflorum L.) under Different
Levels of 002 Concentrations
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Abstract: Light intensity and atmospheric 002 concentration (Ca) play important roles in plant
photosynthesis. The objectives of this research were to determine the light and 002 requirements for
maximal photosynthesis and to investigate the effect of elevated Ca on photosynthesis process in holy
basil (Ocimum tenuiflorum L. ‘OC059’). We examined the response of photosynthetic rate under the
different levels of light intensity from 0-2500 pmolPPF m*®s™ and Ca from 400-1600 pmoICO2 mol™.
The result indicated that the maximum gross photosynthetic rate (Amax) of holy basil was 35.0
HmoICO, m? s" at ambient C_ (400 pmoICO, mol™). The light saturation point (1) where the net
photosynthetic rate (A) reached its maximum was 918.1 umolPPF m? s and the light compensation
point (IC) was 64.6 pmolPPF m?s™. Increasing Ca induced stomatal closure in holy basil, the stomatal
conductance (gs) decreased markedly with elevating the level of Ca. The Amax and Is increased with in-
creasing Ca, whereas the quantum efficiency (oC) and dark respiration rate (Rd) decreased. The optimal

level of Cafor enhancing maximal photosynthesis in holy basil was 1000 pmoICO2 mol™.

Keywords: Holy basil, photosynthesis, light response curve, elevated 002 concentration
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Figure 1 Light response curves of a. net photosynthetic rate (A), b. stomatal conductance (gs), c. transpiration rate (E) and
d. water use efficiency (WUE) of holy basil ‘OC059’ under six levels of CO2 concentrations. Values are means + SE (n = 3).

Table 1 Parameters of light response measurement of holy basil ‘OC059’ under six levels of 002 concentrations (Ca). Net

photosynthetic rate at PPF 2500 pmol m? S'W(AZSDO), maximum stomatal conductance (gsmax), and maximum transpiration
rate (E ).

max

C_, umoICO, mol

Parameters p-value
400 600 800 1000 1200 1600

A, HMoICO, m?s’ 29.5 37.5 45.7 473 457 38.2 o
+1.8° +3.1%° +3.6° +59° +54° +3.1%°

g, ., mmolH 0 m?s’ 782.8 462.3 378.8 358.9 305.4 2315 **
+99.8° +15.6° +21.5° +50.3° +73.4° +82.6"

E__,mmolH,0 m?s’ 10.3 6.6 6.3 55 5.0 3.7 *
+1.7° +0.4° +0.5° +1.1° +0.7° +1.0°

Values are means + SE (n = 3). Means within a row followed by the different letters are significantly different (Duncan’s
New Multiple Range test, p < 0.05). **, statistically significant difference at p < 0.05;
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1lgeRNBANNS L ELRITRITZLLURIFD
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((I)P )ﬁlmu,m Ld’umﬂumummumum@mm
Lu'mmu PPF L‘wummu (Figure 2a) WARNINTZAL
PPF m_gwuuuwﬂmmmummﬂ?mm‘lﬁﬂm'auum
ﬁﬁﬁiﬂ‘lﬂuﬂﬁﬁ?ﬂ’]@’mum (photochemical
reaction) AatFunnlnnaunasianuaiilufe
gasuliluane ﬁiuiﬁé”mmmm%mq o
JANanadAINTE AL C. It (Figure 2a)
1u°ﬂm”wmﬂmmwuﬁ3”mw@m‘mm@@umm
fL8NM9e1 (ETR) FUAN PPF NANWOLEZARNE
AUALAIMTNANANUTTENINNAT A WAY PPF

(Figure 1a 4a% 2b) wananiganudindndau

ETRIA, ymel ¢” umelCO,

m@qﬁmﬁLﬂﬁ@uﬁﬁﬁﬁﬁﬂm@umﬁmmﬁqmevvf
waIgns (ETR/A) firnanauiieszein C, qummu
(Figure 2c) @ maumwmmuumﬂummeﬁ‘u"h
m@gﬂﬁﬂﬂiﬂumvmumi@uwiummmmﬂu
NIrUINN1IAUATIZILAY LW nsvuaun1Ivngla
G (photorespiration) amag (Biehler and
Fock, 1996) sn\umzﬁ”mmumm CO, s O, Tu
BN NTY At mm@‘Lum UAuUNI9
AFuandadureaenlas Rubisco a1N1saiin
199015910 TanieiinsztaunnIeendaLduin
anad Tadsnareitadlinszsunsneladaugs
989 C3 naanasvizadiaininlilsng (Bowes,
1993)
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Figure 2 Light response curves of a. quantum efficiency of PSII ((I)PS

[ 500 1000 1500 2000 2500
PPF, umaol m?s’

| ), b. electron transport rate (ETR) and c. ratio

of apparent electron transport rate to net photosynthetic rate (ETR/A) of holy basil ‘OC059’ under six levels of 002

concentrations. Values are means * SE (n = 3).

NIFINLADSURUAUADUAUDIADLUEA
a e‘d‘ v v

wisndmasnldannnisdagilanns
WURDLAURIFAD LAY ARl (Table 2) Wudn
TunswsNssmu C Un® (400 HMoICO, mol™)
FAnUsz@nsn1nnislduaa (o€) windu 0.056
FelnAuAeariuen oc aasiva C3 Inevia TN 0.05
(Taiz and Zeiger, 2006) NANSAINEUAINZHUAS

4940 (Am )wnm_l 35.0 umolCO_ m*s’ "HANANN
EﬁﬂLﬂuﬁ“"mUﬂQ’mmNLL'AW]‘V]’]SL‘M

¥

LmNLL@\?ﬂNWQ
’r]W?W@QLﬂ?WVMLL’&Q@V]ﬁﬂJu@QNM @EIV]?VWLJ 918.1
pumolPPF m?s’ LLﬂvNﬂ’WWﬁﬂLTHLL’&\‘I °ﬁ\‘1L‘]'j°L$
ﬁ‘“’ﬁ‘]_lﬂ')’mL°1|1ILL@\WW]’]SLMEC‘]?’]ZNLﬂﬁ"?“’MLL@\‘im’TﬂU
amsungla @F%I:‘Vl 64.6 pmolPPF m?s™ (Table 2) SIN
ﬂl’]‘W’]ﬁ‘WﬁL[ﬁ]@ﬁ‘r‘ﬂ’ﬂﬂLﬁum’ﬂu@u@ﬂﬁi@LL@\?‘II’F]\?T]%L‘W?’]
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MlszdulageninandaladainnisAneiduneay
auassiauasrasialuanameaiy wu weznn
GHIAT R

(Ocimum basilicum L.) ARA1 A
max
TAn 1 egludae

24.9-28.1 pmolCO, m”* s
419.8-545.3 umolPPF m” s™ uazAn |_agflutag
26.5-26.8 umolPPF m*®s™ (Park et al., 2016)
se@nsninnisdalAsieiuasaas
lungiwsnanunsnansy oﬁ’u‘l,ﬁm%?uvl,é’t,ﬁ@l,ﬁu
TEAL C. Tuannna TaaszAuaas Co, A
mm”mummﬁﬂﬂmm 400 pmolCO, mol i
7261 600, 800, 1000, 1200 UAT 1600 PMOICO,
mol™ yl¥A A Ay 26, 8, 57.6, 62.9,
49.7 UAY 35. 8% ANNANFY Lla Tl uduAaT
P Ca 1UnA (Table 2) AINNANIINAABILAAS
Wsign nnsuiasza Caﬁ?‘i 1000 pmolCO_ mol”
Az a’walﬁ’lm meﬁﬁmﬁz‘ﬁmevmm\mmm
FannsLii C. fisx mummmmimmumms
meﬂ@mmma‘mLm%mmwmﬂ e daily

nannannalnnisauauasuinaastinlunie

Fszmu C. ﬁ@qﬁumn (Figure 1a Waz Table 1)
binszuaunisAsuendiadugnaninfaeamns
NTUNFLENR4 CO, (Sharkey et al., 2007; Pan
et al., 2020)
ilafansananudusiusraansfimes
P dURBLIALAARLAITLAY C WY NsLRaE
.
19977 C_ Tddnasadrrruananlis (0) 19
L'ﬁumumuﬂmmmum A1 1 weslunzing
(Table 2) Imﬂmﬂwmuﬂmmmu C_vinlvien 0
nay mfam’]mﬂ“l@lumm R) anasagnalie
&Rty ‘Lummwmml ummummuﬂmuummm
mumﬂwmummm C_(Table2) Fan1s0nAIad
AR memwmummml meldnafinduaes
37U CO_ 18487N7A mwﬂuwmuummum
witd el (Zhao et al., 2004), mmnm (Avola et
al., 2008), dnlan (AT4390¢T UATQUNT, 2554),
419 (F5AaET Lavquy3, 2559) LarnnIAvax
(Song et al., 2022)

Table 2 Summary of parameters of light response curves of holy basil ‘OC059’ under six levels of CO_ concentrations
(Ca). Maximum gross photosynthetic rate (Amax), quantum efficiency (oC), curvature factor (9), dark respiration rate (Rd),

light saturation point (IS), and light compensation point (|

c)'

C_, umoICO, mol”

Parameters p-value
400 600 800 1000 1200 1600
A, umolCO, m?s’ 35.0 445 55.2 57.1 52.5 47.6 **
+2.2b +3.0% +3.8° +7.0° +3.1° +5.1%
oc, moICO, mol” PPF 0.056 0.061 0.060 0.052 0.044 0.037 **
+0.001®  +0.003" +0.005°  +0.005* +0.006™  +0.003°
0 0.82 0.80 0.78 0.81 0.84 0.80 ns
+0.08 +0.06 +0.06 +0.02 +0.09 +0.07
R, HMOICO, m?s’ 3.51 3.42 3.58 3.22 2.30 2.08 o
+0.51% +0.51% +0.42° +0.22%° +0.27% +0.14°
I, umolPPF m?s’ 918.1 1052.5 1254.6 1348.5 1382.1 1450.1 **
+126.2° +55.9% +786%°  +£117.9®°  +91.2%® +165.7°
I, ymolPPF m?s” 64.6 57.3 60.4 62.8 53.6 57.7 ns
+95 +7.0 +2.6 +2.0 +2.4 +8.1

Values are means + SE (n = 3). Means within a row followed by the different letters are significantly different (Duncan’s

New Multiple Range test, p < 0.05). **
p < 0.05.

, statistically significant difference at p < 0.05; ns = non-significant difference at
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Abstract: Cyanobacteria possess high capability on producing indole-3-acetic acid (IAA), can be serve
as a biostimulant for promoting plant growth. The objective of this research was to isolate and identify
cyanobacteria that are effective in producing IAA, as well as to investigate the impact of cyanobacteria
on the growth of lettuce. The experiment was started from 1) The isolation of cyanobacteria from 5 paddy
fields located in Nakhon Pathom, Kanchanaburi, and Suphanburi Province using a blue-green algae
nitrogen-free medium (BGA). 2) Morphological study and identification of cyanobacteria was conducted
through molecular biological methods utilizing the 16S rRNA gene and the phylogenic tree. 3) The
efficiency on IAA production of cyanobacteria was assessed in BGA medium with and without
tryptophan for 7, 14, 21, and 28 days. 4) The efficiency of cyanobacteria on growth promoting of
lettuce was evaluated in greenhouse. The most effective IAA producer was selected for pot
experiment. The experiment was completely randomize design (CRD) consisted of 4 treatments
with 5 replicates each: T1 control with no fertilizer, T2 100% chemical fertilizer, T3 50% chemical
fertilizer and cyanobacteria, and T4 only cyanobacteria. The results revealed that a total of 10
cyanobacteria isolates produced IAA in the range of 0.57 to 1.55 pug/ml. The Nostoc sp. (TL02)
exhibited the highest IAA production of 1.55 pg/ml at 21 days in BGA with tryptophan. In the
greenhouse experiment, using a 50% chemical fertilizer and cyanobacteria (TL02), there were no
significant differences in plant height, fresh weight, and dry weight among the 3 lettuce varieties.
However, the root length of the Green Cos variety showed a statistically significant difference at 11.00
cm. The highest dry weights for green oak, Green Cos, and Butterhead roots were 3.44 g, 10.64 g,
and 3.84 g, respectively. This indicated that Nostoc sp. effectively enhanced the growth of lettuce

roots, likely through IAA production. It can be used as a biofertilizer together with chemical fertilizers.

Keywords: cyanobacteria, indole-3-acetic acid, lettuce
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nngdnauunatages e TuwuanEey lagnTunuanizelelaian TLO2 wudndnatly
10 lalaaninenismansuiLa 16S rRNA U4 a18%iug Nostoc sp. A9tAT bootstrap 100
aeWug Prochlorococcus sp., Pseudanabena weasidus wanalu (Figure 2) TagamnARaeny
. . . o a d’l’ a a
sp., Nostoc sp., Calothrix parietina, @m:’rm::m\‘lzﬁ'mgﬂmwm%\iL’ﬁ‘ﬂblfﬁmiul,l,‘i_lﬂwLif;l
Pseudanabena suomiensis, Cyanothece sp. aindl

waz Westiellopsis sp. wazuuuniauldans

Table 1 Some characteristics and identification of cyanobacteria by DNA sequencing 16S rRNA

Charaecteristics
Isolate Identified bacteria % Similarity
Color Shape Heterocyst
TNO1 Green Filament + Prochlorococcus sp. 82.66
TNO2 Green Filament + Prochlorococcus sp. 84.73
TLO1 Blue green Filament + Pseudanabena sp. 82.99
TLO2 Green brown Filament + Nostoc sp. 92.57
FLO1 Blue green Filament + Calothrix parietina 84.21
FLO2 Green brown Filament + Nostoc sp. 97.7
DJO1 Green Filament + Pseudanabena suomiensis 82.96
DJ02 Blue green Filament + Nostoc sp. 98.19
BWO1 Green Filament + Cyanothece sp. 88.32
BWO02 Brown Filament + Westiellopsis sp. 79.84

Note: + found heterocyst

PP SR . a8l 3 (S

Figure 1 Morphological characteristics of cyanobacteria on BGA medium and shape under the microscope at
magnification 400X: TLO1(A, F), TLO2 (B, G), TNO1 (C, H), TNO2 (D, 1), FLO1 (E, J), FL02 (K, P), DJO1 (L, Q), DJ02
(M, R), BW01 (N, S), and BWO02 (O, T)
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0QB47238.1 Loriellopsis sp. BFS1LBY
0OQ647134.1 Loriellopsis sp. BFS1HA14
0QB47205.1 Loriellopsis sp. BFS1HR7
0QB647274.1 Loriellopsis sp. BFS1LRS

NR 177821.1 Gloeothece aurea
MF781015.1 Gloeothece aurea CCALA 1111
KJ511788.1 Lyngbya sp. BTA1040
AB047103.1 Anabaena macrospora
DQ513319.1 Nostoc sp. NTK29

TLO2 (Unknown)

DQ513320.1 Nostoc sp. NTY30

Figure 2 Classification of cyanobacteria isolate TLO2 and their growth promoting effects on lettuce. Phylogenic tree of
isolate TLO2.

Figure 3 Growth of Green Oak (A), Green Cos (B), and Butterhead (C), T1: control with no fertilizer, T2:100% chemical
fertilizer, T3: 50% chemical fertilizer and cyanobacteria, and T4: only cyanobacteria at 45 days after planting.

U5N104 Indole-3-Acetic Acid (IAA) Nlgenly lalaan TLO2 aunsnw@s IAA launnigawiniy
LUANGELARETNANAR LA 1.19, 1.19, 1.52 way 1.33 hulasninselanans
laenTunuanBausazleloan Naselua1misvan 7,14, 21 BAT 28 TUTRINTTLN ANNANL WAL

AlufnnaRnnsnecilusdinmy (Table 2) Ine nuluwinuaameafudlaas e Tuiuan e
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Tuarmamaanfinnsidunsaesllunidinmu
(Table 3) wiarlolaian a N19ONAR IAA 1o
upnaAnaueenaluadAyneana laloan TLO2
mﬁm”l,ﬁ”mnﬁqmvhﬁu 1.32, 1.25, 1.55 UAZ 1.38
Tulnsnsusiofiadans 71 7, 14, 21 UAY 28 Fuzq
Mstiy anuansy waleTnanfinanldresasnie
Telaiamn TLOT uaz DJO2 7 21 SuzeenisLiu
nan1g g lgenlunuafiizasanisiasaiuln
ARINNNIANAN

TunnIneaesiAan Nostoc sp. (TLO2)
naaauaNiLijaad nan1ImaaesnLan U
nannaesiildilond so Wefidudianiyls
anluuunfiGy shldaanugedy vwinanuas

Table 2 The quantity of indole-3-acetic acid (IAA) produced by various isolates of cyanobacteria in blue green algae

nitrogen-free medium without tryptophan

-

shwainuiaresdi Tudnniavesia 3 aenug
Tdfmnuuana1eiusd19ldadAynneana
AsunIInaaesinanlinanua1asinaeg
ANNIANENANANUENIUARE UANFIIA UL
dpdnAny Iaasndy T3 HAnueageqn (11.00
URNRg) i liinasandueasInasan g
aulgn uartimmesion luanfitmingessn
whesinniavesis 3 aneug tsUNaNgENy
anusiazsndunsmeaes tae T3 Sralhiminuw
VB9IINGIAAT 3.44, 10.64 UAT 3.84 NFusady
Pa9ENNIAneNALRUsNIUlER NTUARE LA
TAmafan MNAAL (Table 4)

Indole-3-acetic acid (ug/ml)

Isolate
7Day 14Day 21Day 28Day
TNO1 0.60¢ 0.60¢ 0.73¢ 0.57°
TNO2 0.67°¢ 0.67°¢ 0.78%¢ 0.68°°
TLO1 0.64¢ 0.64°° 0.85%¢ 0.82°
TLO2 1.19° 1.19° 1.52° 1.33°
FLO1 0.62° 0.62° 0.777¢ 0.65"°
FLO2 0.65¢ 0.65¢ 0.77°¢ 0.67°
DJO1 0.82° 0.82° 0.90"° 0.79"¢
DJ02 0.81°° 0.81°° 0.90°° 0.81°
BWO1 0.64¢ 0.64¢ 0.83"¢ 0.71%¢
BWO02 0.67°° 0.67°° 0.90"° 0.76"¢
F-test * * * *
CV (%) 8.2 8.32 6.42 6.29

Note: Means in the same column followed by different letters are different significantly by DMRT, * = P<0.05
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Table 3 The quantity of indole-3-acetic acid (IAA) produced by various isolates of cyanobacteria in blue green algae
nitrogen-free medium with tryptophan

Indole-3-acetic acid concentration (ug/ml)

Isolate
7Day 14Day 21Day 28Day
TNO1 0.82°¢ 0.85° 0.88° 0.79°
TNO2 0.75°¢ 0.79°¢ 0.75¢ 0.73°
TLO1 1.03° 0.95° 1.12° 1.00°
TLO2 1.32° 1.25° 1.55% 1.38°
FLO1 0.69¢ 0.69%° 0.82°¢ 0.74°
FLO2 0.79°¢ 0.67° 0.77¢ 0.69°
DJO1 0.88° 0.83° 0.83% 0.79°
DJ02 1.03° 0.99° 1.05° 0.92°
BWO1 0.74° 0.71° 0.85°¢ 0.76°
BWO02 0.77¢¢ 0.75%° 0.88° 0.76°
F-test * * * *
CV (%) 6.1 6.73 5.77 5.1

Note: Means in the same column followed by different letters are different significantly by DMRT, * = P<0.05

Table 4 Effects of cyanobacteria and chemical fertilizers on plant height, fresh weight, plant dry weight, root length and
root dry weight of 3 lettuce cultivars at 45 days after planting.

Plant heigh Plant fresh weight ~ Plant dry weight Root length Root dry weight
Treatment

(cm) (g/plant) (g/plant) (cm) (g/plant)
Green Oak cultivar
T1 17.00 85.76 2.89 6.17 0.74°
T2 1717 134.38 415 8.17 2.127°
T3 18.30 146.93 4,52 10.33 3.44°
T4 17.17 134.35 4.50 8.60 2.04™°
F-test ns ns ns ns *
CV% 8.75 2.1 24.76 20.10 46.93
Green Cos cultivar
T1 21.67 137.11 4.38 8.23" 1.73°
T2 23.90 147.80 4.60 8.17° 3.37°
T3 27.40 210.06 9.48 11.00° 10.64°
T4 24.50 127.56 4.59 9.60%" 3.95°
F-test ns ns ns * *

CV% 11.89 22.78 22.33 9.78 33.94
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Table 4 (continued).

Treatment Plantheigh Plant fresh weight  Plant dry weight Root length Root dry weight
(cm) (g/plant) (g/plant) (cm) (g/plant)
Butterhead cultivar
T1 21.67 127.25 14.68 11.00 1.51°
T2 23.90 147.21 16.78 10.33 2.33*°
T3 27.40 152.29 22.28 12.17 3.84°
T4 24.50 125.59 16.40 10.17 1.86°
F-test ns ns ns ns *
CV% 11.89 18.75 4.77 14.72 35.06

Note: T1: without fertilizer (control), T2: 100% chemical fertilizer, T3: 50% chemical fertilizer together with cyanobacteria

and T4: only cyanobacteria.
= p < 0.05, ns = non different significantly.
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Abstract: The objective of the research was to investigate rice farmers’ perceptions and adaptation to
climate change in Wiset Chaichan district, Ang Thong province. Interview schedule was used for data
collection from 98 rice farmers in Ang Thong province. Descriptive statistics and content analysis were
applied for data analysis. The findings revealed that most farmers were aware of rising temperature and
reduced rainfall. Farmers had the ability to adapt to the risks of the climate crisis. In the face of climate
risks in agriculture, farmers had demonstrated different adaptations in the pre-risk period, including
using drought-tolerant or flood-resistant varieties, and adjusting crop planting and harvesting periods.
During risk, farmers were increasingly observing crops for both diseases and potential new dangers.
And post-risk, most farmers had changed their cropping system to grow crops once a year instead, and
use new technologies and varieties. Thus, it can be seen that farmers perceive and adapt differently
on and off farms. In the long run, farmers still need external support, and increased investment in new
agricultural technologies, as well as locally appropriate information dissemination mechanisms and

technologies to prepare for risks.

Keywords: climate risk, adaptive capacity, rice farmer
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(N=98)
ltem X S.D. f %
1. Gender
- Male 47 47.96
- Female 51 52.04
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Table 1 (continued).

(N=98)
ltem X S.D. f %
2. Age (year old) 55.01 14.38
Min.= 23.00, Max.= 86.00
3. Household members (persons) 2.57 1.56
4. Family members (labors) 1.64 1.56
5. Farm size (rai) 17.49 9.57
Min.= 3.00, Max.= 50.00
6. Land tenure for rice farming
- Land owner 27 27.55
- Rented land 49 50.00
- Partial owner and rented land 22 22.45
7. Rice productivity (kg/rai) 754.44 94.99
Min.= 500.00, Max.= 1,000.00
8. Farm Income (THB/yr.) 88,253.52 56,092.71

Min.= 13,000.00, Max.= 325,000.00
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Table 2 Rice farmers’ perceptions on climate change

(N=98)
Item f %
1. Do you feel temperature changed in the last 20 years?
Yes 94 95.92
If yes, how has it changed?
- Increased (warming up) 90 95.74
- Decreased (cool down) 4 4.26
Not sure 2 2.04
No 2 2.04
2. Do you feel rainfall changed in the last 20 years?
Yes 84 85.71
If yes, how has it changed?
- Increased 9 10.71
- Decreased 75 89.29
Not sure 12 12.25
No 2 2.04
3. Do you feel the frequency of precipitation changed over the past 20 years?
Yes 58 59.18
If yes, how has it changed?
- Increased 7 12.07
- Decreased 51 87.93
Not sure 38 38.78
No 2 2.04
4. Do you feel the duration of rainfall changed over the past 20 years?
Yes 58 59.18
If yes, how has it changed?
- Longer rainfall duration 12 20.69
- Shortened rainfall duration 46 79.31
Not sure 39 39.80
No 1 1.02
5. How do you feel about climate change?
Temperature rises 24 24.49
Temperature drops 1 1.02
Temperature rises and rain decreases 71 72.45
Temperature drops and rain increases 2 2.04
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Table 3 Rice farmers’ perceptions on impact of climate change to farming

(N=98)
ltem X S.D Interpret

1. Growing season 3.74 0.79 High
2. Low rainfall 3.64 0.91 High
3. Precipitation distribution 3.41 0.89 Fair
4. Drought situation 4.20 0.71 High
5. Rice growth

- Maturation of rice 3.81 0.86 High

- Reduced yield 3.79 0.91 High
6. Risk of rising temperature and drought 418 0.68 High

Remark: farmers’ opinions on impact of climate change from 1-5: 1.00-1.50 = very low, 1.51-2.50 = low, 2.51-3.50 = fair,

3.51-4.50 = high, and 4.51-5.00 = very high
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Table 4 Resilience and adaptation to climate change of rice farmers

(N=98)
Item f %
1. Do you have a way to defend and adapt to climate change?
Yes 82 83.67
If yes, what method you use? *
- Diversify income sources 12 14.63
- Change planting dates 70 85.37
- Change plant varieties 49 59.76
- Change farm management 4 4.88
No 16 16.33
2. Pre-risk adaptation to climate change*
Provide water supply and drainage 13 13.26
Search for information about weather, plants, and pests 34 34.69
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Table 4 (continued).

(N=98)
ltem f %
Change to resistant or other varieties 45 45.92
Change the planting date and harvesting date of the crop 51 52.04
Use drought-tolerant and/or flood-resistant varieties 54 55.10
3. Adaptation between climate risk (during risk)*
More observe both diseases and new plant hazards 85 86.73
Replanting during drought 3 3.06
Diversion of water inlet 39 39.80
Increased use of chemicals for disease and pest control 12 12.24
4. Post-risk adaptation to climate change*
Join the information and knowledge network 13 13.27
Change the cropping system to plant once a year instead 78 79.59
Use new technologies such as new varieties 47 47.96

Remark: *multiple response
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Abstract: This research was dedicated to exploring the life tables, biological and partial ecological
life tables, of the economically significant insect pest, Bemisia tabaci, commonly referred to as the
tobacco whitefly. The analysis of the biological life table of tobacco whitefly on eggplant yielded
several key findings, including a net reproductive rate of increase (RO) could multiply 16.4478 times
in each generation, a cohort generation time (TC) of 26.4113 days, a capacity of increase (rc) of
0.0296 and a finite rate of increase (A) of 1.0300 times per day. Additionally, the egg curve analy-
sis revealed that egg-laying commences on the 22" day, peaks on the 24" day after hatching, and
spans a 13 days duration. Upon examination of the partial ecological life table, it was observed that
the lowest mortality (9.49%) occurred in the 1% instar nymph, while the highest mortality (13.84%)
was in the 2™ instar nymph, with a subsequent decrease in mortality in the 3 and 4" instar nymphs
leading to the adult stage. The whitefly exhibited a development rate from egg to adult of 56.44%.
Furthermore, the survivorship curve analysis illustrates a Type Il which had a high survival rate in early
stages and low at the end. The results from this experiment could be applied to improve the efficiency
or rearing tobacco whitefly in laboratory setting for fundamental biological studies or future biological

control

Keywords: Tobacco whitefly, Bemisia tabaci, life table, egg curve, survivorship curve
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Table 1 Biological life table of the tobacco whitefly, Bemisia tabaci, when fed on eggplant under fluctuating conditions

with an average temperature 28.8944.16°C and relative humidity 87.00+17.92%

Developmental Age Number of Number of live Fecundity per female
stage (day) surviving in x female offspring in each age
(x) () (m) (Ilm)
Egg stage 0 1.0000 - -
1 1.0000 - -
2 1.0000 - -
3 1.0000 - -
Nymphal stage
1* Instar 4 0.9411 - -
5 0.8716 - -
6 0.8147 - -
2" Instar 7 0.7665 - -
8 0.7345 - -
9 0.7096 - -
10 0.6964 - -
11 0.6954 - -
3“ Instar 12 0.6888 - -
13 0.6843 - -
14 0.6787 - -
15 0.6736 - -
4" Instar 16 0.6736 - -
17 0.6736 - -
18 0.6736 - -
19 0.6736 - -
20 0.6716 - -
21 0.6685 - -
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Table 1 (continued).

Developmental Age Number of Number of live Fecundity per female
stage (day) surviving in x female offspring in each age

(x) (1) (m) (Im)

Adult stage 22 0.6670 2.2727 1.5159
23 0.6635 2.3478 1.5577
24 0.6584 3.5833 2.3592
25 0.6492 3.0800 1.9997
26 0.6406 2.8846 1.8479
27 0.6178 2.5556 1.5787
28 0.5883 2.4643 1.4498
29 0.5533 2.2759 1.2592
30 0.5056 1.5333 0.7752
31 0.4594 1.7419 0.8002
32 0.4046 1.4063 0.5689
33 0.3416 1.2727 0.4348
34 0.2761 1.0882 0.3005
35 0.2096 0.0000 0.0000
36 0.1538 0.0000 0.0000
37 0.1051 0.0000 0.0000
38 0.0670 0.0000 0.0000
39 0.0391 0.0000 0.0000
40 0.0162 0.0000 0.0000
41 0.0015 0.0000 0.0000
42 0.0010 0.0000 0.0000
43 0.0005 0.0000 0.0000
44 0.0000 0.0000 0.0000

R =) m =16.4478

Table 2 Biological traits of the tobacco whitefly, Bemisia tabaci, when fed on eggplant under fluctuating conditions with

an average temperature 28.8914.16°C and relative humidity 87.00+17.92%

Biological attributes Calculated value
The net reproductive rate of increase (RO) 16.4478
The cohort generation time (Tc) 26.4113
The capacity of increase (rc) 0.0296

The finite rate of increase (7\) 1.0300
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AMNANT TR biological life table
WatAIN9 e 8 R ug luuAazda9ang) (Im)

mmmmzﬁ’uimmummmw (x) yiﬁLﬁuIé’q

19 (egg curve) ﬂm\ummmmqmmummam
faanzidailsny mmﬁuTmmummmamzﬂu

2.50 2.3592
2.00
1.50
1.00
0.50

0.00

Fecundity per female in each age (Ix)

mavasineanannlauasoAuindusasiude

A o ol Mo o
wAle Buaelddun 22 anldlagegadun 24
Tnanneneliress anasatvsiaiiies uazdugn
nn99n9lal Tudun 34 mauudadszazinainisngla
13 79U (Figure 1)

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Age (x) (day)

Figure 1 Egg curve of the tobacco whitefly, Bemisia tabaci, when fed on eggplant, under fluctuating conditions with an
average temperature 28.89+4.16°C and relative humidity 87.00+17.92%

NMSANHIANSI9TAMULUL partial
ecological life table mﬂdttumuémqm@u B.
tabaci

m@’mmmmu partial ecological life
table LN@L@?NLLN@W’J‘MW’MUMW L°1I‘ﬂL‘1J§"]°’
mmu%muwumm%ﬂ 121.20 Wag Lfazwmﬂ
miwmmﬁ"\mum 5 %'1 Iumuﬂf‘ﬁ 3 (percent
mortality, 100q) ¥8iFnaalU ﬁmimﬂméﬁzgmiu

sraLiEauttR 1 (9.49 wafifus) wazinismne
Qa@miuﬁqéﬂufﬂﬁ 2 Winu (13.84 Llefidus)
memﬁuammmmzﬁ’ﬁﬁmum?a&lﬁ\w:mﬁq
VG TmﬂLmeﬁ'mmmqummmﬁwmLﬂu
Ffuseldiads 68.40 (56.44 Wafidus )
mmmmu‘%mqmquﬁwmLfaﬁlﬂ 121.20 A1
(Table 3)

Table 3 Partial ecological life table of the tobacco whitefly, Bemisia tabaci, when fed on eggplant under fluctuating

conditions with an average temperature 28.89+4.16°C and relative humidity 87.00+17.92%

Developmental No. surviving in x

No. dying rate in x

Percent mortality ~ Generation mortality

stage (x) () (d) (100q) (100d /n)
Egg stage 121.20 15.80 13.04 13.04
Nymphal stage
1% Instar 105.40 10.00 9.49 8.25
2" Instar 95.40 13.20 13.84 10.89
3 Instar 82.20 11.20 13.63 9.24
4" Instar 71.00 2.60 3.66 2.15
Adult stage 68.40 - - -

*Average from 5 replications
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Ghauri (Hemiptera: Anthocoridae)
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Stage of development (x}

Figure 2 Survivorship curve of tobacco whitefly, Bemisia tabaci, when fed on eggplant under fluctuating conditions with
an average temperature 28.89+4.16°C and relative humidity 87.00+17.92%
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Production of Root Border Cells in Japonica Rice (Oryza sativa ssp. japonica)
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Abstract: Root border cells (RBCs) function in secreting substances to protect root tip and promote
plant growth. RBCs inevitably differ between plant species. Due to the high genetic variability of rice, it
is promising to study RBCs of Oryza sativa ssp. japonica to compare with rice ssp. indica, previously
reported about roles of RBCs in salt tolerance. Thus, seeds were germinated under sterile conditions to
gain seedlings with different root lengths. RBC suspension was prepared by washing the root tip with
distilled water, and RBC numbers were counted under microscopy. The results showed that the roots
at 0.5 cm long produced high number of RBCs (3,813+750 cells). The number remained at a high level
in the root length range of 0.3-3.2 centimeters and tended to reduce when the roots were longer. RBCs
were grouped into three types based on shape. Compared to rice ssp. indica, the RBCs of rice ssp.
japonica were much smaller, and the mucilage layer was distinctly thinner. In total, genotypic differences
have an impact on RBCs, and this supports the criterion of using RBCs to explore cellular mechanistic

responses to environmental stimuli.

Keywords: rice, root border cells, mucilage
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Figure 1 The root length-dependent production of root border cells (RBCs) in japonica rice. Means with standard errors.

The proportion of root length classes is shown in percent (N=29). There was no significant mean difference among root

length classes in the range of 0.3-3.2 centimeters.
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Figure 2 Microscopic characterization of root border cells (RBCs) and mucilage of 4 days old japonica rice seeding. (a)
A healthy root tip covered with mucilage stained with alcian blue dye. Note RBCs are located within the mucilage. (b-d)
Three types of detached RBCs stained with India ink: (b) spherical, (c) rectangular, and (d) elongated. And (e) viable

and dead RBCs stained with phenosafranin.

Table 1 Three types of root border cells of O. sativa ssp. japonica categorized by size. Mean + SE. Different letters

indicate significant mean difference according to Dunnett T3 and DMRT (P < 0.01).

Types according to cell size

Characteristics
Spherical Rectangular Elongated
Length (um) 20.95 +2.51° 50.78 + 2.51° 60.98 + 2.42°
Width (um) 13.71£0.57° 10.29 + 1.22% 9.10+0.17°
Length: Width Ratio 1.55 + 0.30° 5.05 + 0.95° 6.70 + 0.28°
Mucilage layer thickness (um) 6.11 +1.37° 4.67 +0.39° 1.08 +0.12°
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