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Expanding sweet corn milk powder production technology

to communities

a & o 1/* 2, a a1/ a 2/
gnITnid WeAnY 298U HaWIUYY 191U0 WENSLN

Supannee Phengkham'” Auytin Polpanit” Chacwanart Phruetthihep?

ABSTRACT

Sweet corn milk powder can be developed into an alternative food supplement
that is nutritious and beneficial to health. To continue supporting the new era market.
The objective of this research is to expand the technology for producing sweet corn milk
powder to the community and increase the value of fresh corn production. The experiment
was conducted at the Chiang Mai Field Crops Research Center and sweet corn growing
areas, San Sai District, Chiang Mai Province. In 2024, with a total of 5 steps, including
1) survey and select target communities. 2) meeting to explain the project and select model
communities. 3) Create a prototype and demonstrate the production of corn milk powder
through workshops for farmer groups and community enterprise groups. or entrepreneurs, etc.
4) Evaluate the satisfaction of farmer groups. Community enterprise group or entrepreneurs
5) Expand results by bringing sweet corn milk powder production technology to other
communities. It was found that the survey included a meeting to explain the project and
select a model community. Selected areas to plant fresh corn on the cob Farmers' group
or farmer's housewife group, Ban Mae Tae, Village No. 6, Mae Faek Subdistrict, San Sai
District, Chiang Mai Province. Number of at least 10 cases. As for the process of organizing
a training workshop, a course on expanding the technology for producing sweet corn milk
powder to the community. given to a target group of 20 farmers. The process of organizing
a training workshop, a course on expanding the technology for producing sweet corn milk
powder to the community, and to a target group of 20 farmers. After the training, new
products were jointly developed with the group of farmers. and small entrepreneurs. Using

powdered sweet corn milk as a starting material, including 1) sweet corn milk pellets

Vaugidenivlsidedul dvanuesmns unedunsne Jmiadedval 50290
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2) ready-to-brew sweet corn milk (3 in 1) because the housewife group wants to develop
products to have quality and reach consumers. It is easy to decide to buy products to
generate income. However, there is still a need to study techniques for making new
products. To get quality and longer storage including appropriate packaging. Therefore,
products are processed from the use of powdered sweet corn milk. It can be developed
into an alternative food supplement that is nutritious and beneficial to health. To continue

supporting the new era market.

Keywords: Sweet corn; Sweet corn; milk powder; Drying; processing; Expanding the technology
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Supavititpatana, P., Wirjantoro, T. I., and Apichartsrangkoon, A. 2008. Addition of gelatin

enhanced gelation of corn-milk yogurt. Food Chemistry, 106(1): 211-216.

Table 1 The physical properties of Sweet Corn Milk Powder from the Songchala 84-1
variety with 15 percent maltodextrin and drying at a temperature of 180 degrees
Celsius at CMFCRC, 2024.

The physical properties

Protein? (¢./100 g.) 3.37
Carbohydrates? (g./100 g.) 19.46
Fat* (/100 g.) 2.38
Total sugar” (g./100 g.) 44.14
Sweetness value * (Brix degree) 25.12
Solubility value® 4157
Fiber” (g./100 g.) 1.68
Moisture” (g./100 g.) 4.73

Y Data from Central Laboratory (Thailand) Co., Ltd. Analyzing Protein by AOAC (2019) 991.20

¥ Data from Central Laboratory (Thailand) Co., Ltd. Analyzing Carbohydrates by Method of Analysis for Nutrition Labeling
(1993), Chapter 6 Proximate and Mineral Analysis

¥ Data from Central Laboratory (Thailand) Co,, Ltd. Analyzing Fat by in house method: TM-PM-078 based on AOAC (2019) 948.15

¥ Data from Central Laboratory (Thailand) Co., Analyzing Total sugar by In-house method TE-CH-074 based on AOAC
(2019) 906.03 ¥ Data from Measurement by brix refractometer ¢ Data from Central Laboratory (Thailand) Co., Analyzing
Solubility value by AOAC (2019) ” Data from Central Laboratory (Thailand) Co., Analyzing Fiber by AOAC (2019) 985.29

¥ Analyzing Moisture by AOAC (2019) 950.46(8)
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Table 2 Production of sweet corn powder by drying at CMFCRC, 2024.

Production of sweet corn powder

Components
Quantity (grams) Price/gram Price (Baht)
7 kilograms of sweet corn 7000 0.01 70.00
Maltodextrin 315 0.06 19.53
Electricity bill 20.00
Cost/production 109.53
Cost/g. 0.27
Cost/kg. 273.82

Note: The yield from 7 kilograms of sweet com is equal to 400 g.

Table 3 Sweet corn production costs per rai from farmers, dry season, 2024 at CMFCRC, 2024.

Details of the planting process

s1a1(un) /13

1. Labor cost
1.1 Land preparation wages

® Plowing 600

® Raise the groove. 300
1.2 Planting wages 700
1.3 Fungicide spraying fee 500
1.4 Chemical fertilizer application fee 1,500
1.5 Harvesting 1,200
2. Factors of production
2.1 Seed cost 900
2.2 Chemical fertilizer cost

® 46-0-0 (25 ke./rai) 450

® 15-15-15 (50 kg./rai) 1,300
2.3 Cost of pesticide chemicals

® Herbicide costs 175

° Cost.of chemicals for killing disease 1,000

and insects

2.4 Fuel cost 100
3. Land rent -
Total cost 8,725
4.Yield (kg./rai) 2,500
5. Selling price (baht/kg) 6.70
6. Income (Production x Selling Price) 16,750
7. Profit (bath/rai) 8,025
8.BCR (Income/Cost) 1.92
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Figure 1 Visit the demonstration plot of Songkhla 84-1 sweet corn, a variety from the
Department of Agriculture and the one that produces the best quality sweet corn
powder at CMFCRC, 2024.
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Figure 3 Development of new processed products, including sweet corn milk tablets, at

CMFCRG, 2024.
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Figure 4 Development of new processed products including ready-to-mix sweet corn milk

(3in 1)at CMFCRC, 2024.
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Characterization of Maize Inbred Lines

viAtld ynsnas”” giwanl newme? Ysyeyn msauani? Jedand dunly@”

Thadsanee Budthong” Suriphat Thaitad? Parinya Karnsomjet? Chaiyawat Nantachot!

ABSTRACT

Maize inbred lines are essential genetic resources for breeding programs, particularly
in the development of high-yielding hybrids with desirable agronomic traits. However,
information on the morphological diversity and genetic relationships among developed inbred
lines remains limited. This lack of data can hinder the efficiency of parental selection and the
genetic improvement of future hybrid varieties. This study aimed to characterize varietal traits
and classify the differences and relationships among 43 maize inbred lines. The experiment
was conducted during 2023-2024 at the Nakhon Sawan Field Crops Research Center using a
randomized complete block design with three replications. Each genotype was planted in four
rows, with 5.0-meter row length and 75 x 20 cm spacing. Morpholosical traits were recorded
based on the maize descriptor developed by the Plant Variety Protection Division, Department
of Agriculture. The results revealed different varietal characteristics among the inbred lines,
including, anthocyanin coloration of sheath at first leaf, shape of first leaf, intensity of green
color at leaf, undulation of margin of blade, leaf curve of the first leaf above the top ear,
degree of zigzag on stem, type of tassel, compactness of tassel, density of spikelet,
anthocyanin coloration at brace roots, anthocyanin coloration of anthers, shape of ear, kernel
row arrangement, kernel type, color of kernel at abgerminal side, anthocyanin coloration of
glumes, anthocyanin coloration of cob and anthocyanin coloration of ear shank. Hierarchical
clustering analysis based on Euclidean distance and average linkage (UPGMA) was performed
using the Factoextra package in R. The analysis grouped the 43 maize inbred lines into four
distinct clusters: Cluster | with 2 lines, Cluster Il with 27 lines, Cluster lll with 8 lines, and Cluster

IV with 6 lines. The data obtained from this study can serve as a reference database for future

" quiidoiinlsunsanssd uasassd 60190
" Nakhon Sawan Field Crops Research Center, Nakhon Sawan, 60190
? aonthuddeitelsuavilmaunundaanu nsadvnsinums g 10900

“'Field and Renewable Energy Crops Research Institute, Bangkok, 10900

* Corresponding author: tchuajad@hotmail.com
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maize breeding programs. It can also be used to evaluate the distinctness, uniformity, stability,
and genetic purity of inbred lines, thereby enhancing the efficiency and effectiveness of maize

breeding.

Keywords: maize; inbred lines; germplasm; diversity
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Table 1 Characteristics of maize inbred lines at Nakhon Sawan Field Crops Research Center during rainy season, 2023-2024
Traits Nei602001 Nei602002 Nei602003 Nei602004 Nei602005 Nei602006 Nei602007 Nei602008 Nei602009 Nei602010
Traits of stalk
Plant height 203 185 184 195 180 182 171 162 161 161
Degree of zigzag on stem absent absent slight absent absent absent absent absent absent absent
Anthocyanin coloration of brace roots strong absent absent absent absent absent absent absent absent absent
Traits of leave
Anthocyanin coloration of sheath strong medium weak weak absent absent absent absent absent absent
Shape of first leaf rounded to rounded to rounded rounded rounded to rounded rounded rounded to rounded to rounded to
spatulate spatulate spatulate spatulate spatulate spatulate
Intensity of green color at leaf medium medium medium medium medium medium dark dark dark dark
Undulation of margin of blade intermediate intermediate intermediate intermediate intermediate intermediate intermediate intermediate absent intermediate
Leaf curve of leaf above top ear slightly slightly slightly slightly slightly slightly slightly slightly absent slightly
Traits of tassel
Days to tasseling 57 56 55 57 54 55 56 56 56 55
Tassel type erect semi-erect semi-erect semi-erect erect erect erect semi-erect erect erect
Tassel compactness intermediate intermediate intermediate intermediate dense dense intermediate intermediate dense intermediate
Floret density on central spike medium medium moderately lax moderately lax moderately lax medium moderately lax medium moderately lax  moderately lax
Anthocyanin coloration at ring absent absent absent absent absent absent absent absent absent absent
Anthocyanin coloration of glume absent intermediate absent absent intermediate intermediate absent absent absent absent
Anthocyanin coloration of anthers strong intermediate intermediate intermediate weak weak intermediate weak absent absent
Traits of silk and ear
Days to silking 59 55 55 56 53 55 56 56 56 53
Ear height 114 102 108 103 91 99 89 89 87 84
Anthocyanin coloration of silks absent absent absent absent absent absent absent absent absent absent
Ear shape conical conical conical conical- conical conical conical conical conical conical
cylindrical
Color of cob white white white white white white white white white white
Traits of kernel
Number of kernel row 12 12 14 14 12 12 14 14 12 12
Kernel row arrangement straight straight straight straight straight straight straight straight straight straight
Kernel type flint flint flint flint flint flint flint flint flint flint

Color of kernel cap

Color of kermnel at abgerminal site

yellow-orange

yellow-orange

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

yellow-orange

yellow-orang
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Characteristics of maize inbred lines at Nakhon Sawan Field Crops Research Center during rainy season, 2023-2024 (cont.)

Table 1
Traits Nei602011 Nei602012 Nei602013 Nei602014 Nei602015 Nei602016 Nei602017 Nei602018 Nei602019 Nei602020
Traits of stalk
Plant height 165 179 158 174 163 164 155 173 173 175
Degree of zigzag on stem absent absent absent strong strong strong slight absent absent absent
Anthocyanin coloration of brace roots very strong very strong very strong absent absent absent absent strong very strong strong
Traits of leave
Anthocyanin coloration of sheath strong strong medium medium strong strong strong strong strong strong
Shape of first leaf rounded rounded to rounded to rounded to rounded to rounded to rounded to rounded to rounded to rounded to
spatulate spatulate spatulate spatulate spatulate spatulate spatulate spatulate spatulate
Intensity of green color at leaf dark dark medium medium dark dark dark medium medium medium
Undulation of margin of blade intermediate strong intermediate intermediate absent intermediate intermediate absent absent intermediate
Leaf curve of leaf above top ear slightly slightly slightly moderately slightly slightly slightly slightly slightly moderately
Traits of tassel
Days to tasseling 59 58 56 54 55 57 56 54 58 59
Tassel type erect semi-erect semi-erect erect semi-erect semi-erect semi-erect semi-erect semi-erect semi-erect
Tassel compactness intermediate intermediate intermediate loose loose loose loose intermediate intermediate loose
Floret density on central spike medium medium moderately lax medium medium medium medium medium medium medium
Anthocyanin coloration at ring absent absent absent absent absent absent absent absent intermediate absent
Anthocyanin coloration of glume intermediate intermediate intermediate strong strong absent absent absent intermediate absent
Anthocyanin coloration of anthers intermediate intermediate strong strong weak strong strong weak strong intermediate
Traits of silk and ear
Days to silking 58 57 54 54 55 55 54 53 59 58
Ear height 91 99 72 89 82 81 76 92 97 96
Anthocyanin coloration of silks intermediate strong absent absent absent absent absent absent weak weak
Ear shape conical- conical conical- conical- conical- conical- conical- conical- cylindrical conical-
cylindrical cylindrical cylindrical cylindrical cylindrical cylindrical cylindrical cylindrical
Color of cob white white white white white white white white white white
Traits of kernel
Number of kernel row 14 12 14 14 14 14 14 12 12 12
Kernel row arrangement straight straight straight straight straight straight straight straight straight straight
flint flint flint flint flint flint flint flint flint flint

Kernel type
Color of kernel cap

Color of kermnel at abgerminal site

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yellow

orange-yello
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Table 1 Characteristics of maize inbred lines at Nakhon Sawan Field Crops Research Center during rainy season, 2023-2024 (cont.)
Traits Nei602021 Nei602022 Nei602023 Nei602024 Nei602025 Nei602026 Nei602027 Nei602028
Traits of stalk
Plant height 170 177 189 159 175 183 166 189
Degree of zigzag on stem absent absent absent absent absent slight slight absent
Anthocyanin coloration of brace roots very strong weak absent absent strong strong strong strong
Traits of leave
Anthocyanin coloration of sheath very strong very strong very strong absent very strong very strong very strong very strong
Shape of first leaf rounded to rounded to rounded to rounded to rounded to rounded rounded rounded to
spatulate spatulate spatulate spatulate spatulate spatulate
Intensity of green color at leaf medium medium medium dark medium medium dark medium
Undulation of margin of blade absent absent absent intermediate absent intermediate intermediate intermediate
Leaf curve of leaf above top ear slightly slightly slightly slightly slightly moderately slightly moderately
Traits of tassel
Days to tasseling 52 58 55 55 54 57 55 55
Tassel type erect erect horizontal semi-erect horizontal semi-erect horizontal erect
Tassel compactness intermediate loose loose dense loose loose loose loose
Floret density on central spike moderately lax medium moderately lax moderately dense medium moderately lax moderately lax medium
Anthocyanin coloration at ring absent absent absent absent strong weak absent absent
Anthocyanin coloration of glume strong very strong absent absent strong intermediate absent absent
Anthocyanin coloration of anthers absent intermediate intermediate absent intermediate intermediate intermediate intermediate
Traits of silk and ear
Days to silking 51 60 55 55 53 57 55 55
Ear height 82 92 96 91 104 100 96 106
Anthocyanin coloration of silks weak intermediate intermediate absent strong intermediate strong intermediate
Ear shape conical cylindrical conical conical-cylindrical cylindrical cylindrical conical-cylindrical  conical-cylindrical
Color of cob white white white white white white white white
Traits of kernel
Number of kernel row 12 12 12 14 14 12 12 14
Kernel row arrangement straight straight straight straight straight straight straight straight
Kermnel type flint flint flint flint flint flint flint semi-flint

Color of kernel cap

Color of kermnel at abgerminal site

orange-yellow

orange

orange-yellow

orange-yellow

orange-yellow

orange-yellow

yellow-orange

yellow-orange

yellow-orange

yellow-orange

yellow-orange

yellow-orange

orange-yellow

orange-yellow

orange-yellow

orange

Ust3u331A1S Inavwaviudvy
anUudvuwsiIsnazwsnannuwavviu Us=91U 2568




Table 1 Characteristics of maize inbred lines at Nakhon Sawan Field Crops Research Center during rainy season, 2023-2024 (cont.)
Traits Nei602029 Nei602030 Nei602031 Nei602032 Nei602033 Nei602034 Nei602035 Nei602036
Traits of stalk
Plant height 207 182 190 178 202 182 188 207
Degree of zigzag on stem slight absent absent absent absent strong slight strong
Anthocyanin coloration of brace roots intermediate strong very strong intermediate very strong intermediate strong strong
Traits of leave
Anthocyanin coloration of sheath very strong very strong very strong very strong very strong very strong very strong very strong
Shape of first leaf rounded to spatulate  rounded to spatulate rounded rounded rounded rounded rounded rounded to spatulate
Intensity of green color at leaf medium medium medium medium dark dark dark dark
Undulation of margin of blade strong absent intermediate intermediate intermediate absent absent absent
Leaf curve of leaf above top ear absent absent slightly slightly slightly absent absent absent
Traits of tassel
Days to tasseling 55 53 53 55 53 57 57 56
Tassel type erect erect erect erect erect semi-erect semi-erect horizontal
Tassel compactness intermediate loose intermediate dense loose loose loose loose
Floret density on central spike medium medium medium moderately lax medium medium medium medium
Anthocyanin coloration at ring absent strong intermediate weak absent strong strong strong
Anthocyanin coloration of glume absent very strong intermediate weak weak strong strong intermediate
Anthocyanin coloration of anthers intermediate strong intermediate strong strong strong strong intermediate
Traits of silk and ear
Days to silking 55 55 55 55 53 58 58 56
Ear height 137 111 101 93 107 99 103 113
Anthocyanin coloration of silks weak strong intermediate strong intermediate strong intermediate strong
Ear shape conical-cylindrical conical-cylindrical conical-cylindrical cylindrical cylindrical conical conical-cylindrical conical
Color of cob white white white white white white white white
Traits of kernel
Number of kernel row 14 16 14 12 12 14 12 12
Kernel row arrangement straight straight straight straight straight straight straight straight
Kermnel type flint flint semi-flint flint flint semi-flint semi-flint flint
Color of kernel cap orange-yellow orange-yellow orange-yellow orange-yellow orange orange-yellow orange-yellow orange-yellow
Color of kermnel at abgerminal site orange-yellow orange-yellow orange-yellow orange-yellow orange orange-yellow orange-yellow orange-yellow
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Table 1 Characteristics of maize inbred lines at Nakhon Sawan Field Crops Research Center during rainy season, 2023-2024 (cont.)
Traits Nei602037 Nei602038 Nei602039 Nei602040 Nei602041 Nei602042 Nei602043
Traits of stalk
Plant height 202 192 215 212 215 216 163
Degree of zigzag on stem absent slight slight slight slight slight strong
Anthocyanin coloration of brace roots weak absent weak intermediate strong strong strong
Traits of leave
Anthocyanin coloration of sheath very strong very strong very strong very strong very strong very strong very strong
Shape of first leaf rounded to spatulate rounded rounded to spatulate rounded rounded rounded to spatulate rounded
Intensity of green color at leaf medium dark medium medium medium dark dark
Undulation of margin of blade absent absent absent absent absent absent absent
Leaf curve of leaf above top ear absent slightly slightly slightly slightly slightly slightly
Traits of tassel
Days to tasseling 55 55 57 55 55 56 49
Tassel type drooping horizontal erect erect erect erect erect
Tassel compactness loose loose loose loose loose loose loose
Floret density on central spike medium medium medium medium medium medium medium
Anthocyanin coloration at ring absent weak strong weak strong strong strong
Anthocyanin coloration of glume intermediate strong absent strong intermediate weak absent
Anthocyanin coloration of anthers intermediate strong strong intermediate strong strong absent
Traits of silk and ear
Days to silking 55 56 57 56 56 57 ar
Ear height 114 117 127 125 126 127 82
Anthocyanin coloration of silks very strong very strong strong very strong very strong very strong absent
Ear shape conical-cylindrical cylindrical conical conical conical-cylindrical conical-cylindrical conical-cylindrical
Color of cob white white white white white white white
Traits of kernel
Number of kernel row 14 12 12 12 12 12 14
Kernel row arrangement straight straight straight straight straight straight straight
Kermnel type flint semi-flint semi-flint semi-flint flint semi-flint flint
Color of kernel cap orange-yellow yellow-orange orange-yellow orange-yellow orange-yellow orange-yellow orange
Color of kermnel at abgerminal site orange yellow-orange orange-yellow orange-yellow orange-yellow orange-yellow orange
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Dendrogram of 43 maize inbred lines from Nakhon Sawan Field Crops Research Center based on Euclidean distance
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Evaluation of promising hybrid corn varieties under rice cultivation

in Ubon Ratchathani province
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Fodanl dunlyi? uazgswand lnawma®
Malulee Sittisa’” Orn-anong Wannawong? Sakorn rodjanai?

Chaiyawat Nantachot? and Suriphat Thaitad®

ABSTRACT

The objective of this experiment was to evaluate the elite line hybrid maize varieties
under high-yielding paddy field conditions suitable for the planting season. The study was
conducted in Ubon Ratchathani. The experimental design used was a Randomized Complete
Block Design (RCBD) with 4  replications, including six hybrid maize varieties: NSX152067,
NSX152097, NSX202002, NSX172017, Pac789, and DOA Nakhon Sawan 5. Combined analysis of
variance for the six hybrid maize varieties across the 3 environments found that no
statistically significant differences among varieties and environment and no interaction
between varieties and environment. The variability of yield is a result of the influence of
varieties (genotype). The comparing the mean yields across the four environments, Pac789
showed the highest yield, showing a statistically significant difference compared to the other
five varieties/lines. However, there were no significant differences among the varieties/lines.
Pac789 consistently produced high yields across all environments, while DOA Nakhon Sawan
5 and the elite line NSX202002 showed a trend to high yield performance. Therefore, it is
suitable for planting in the dry season in rice fields under irrigation systems or rice fields with

supplementary watering in Ubon Ratchathani.

Keywords: maize hybrid; evaluation; paddy field
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Table 1 Yield and agronomic characteristics of field maize hybrids tested at Mueang District,

Ubon Ratchathani Province in dry season, 2024.

Day to 50% Height Lodging Shelling  Moisture Grain Relative
(days) (cm.) (%) (%) (%) Yield to check (%)
Variety
Anthesis Silkking  Plant Ear  Root Stalk (kg/rai) NS5
NSX 152067 56 59 219 113 - - 74.43 32.25 1,131 94
NSX 152097 57 60 219 120 - - 67.00 32.18 1,055 88
NSX 172017 53 57 221 117 - - 70.50 31.93 1,193 99
NSX 202002 54 58 220 115 - - 79.00 32.38 1,195 99
Pac 789 53 57 212 110 - - 82.40 30.63 1,464 122
NS5 52 55 217 114 - - 80.05 29.40 1,202 100
Mean 54 58 218 115 - - 75.56 31.46 1,207 100
CV. (%) 234 2.40 5.71 7.87 - - 9.85 10.28 12.57 -
LSD (0.05) 1.9 2.1 ns ns - - ns ns 229 -

Table 2 Yield and agronomic characteristics of field maize hybrids tested at Sawang wirawong

District, Ubon Ratchathani Province in dry season, 2024.

Day to 50% Height Lodging Shelling Moisture Grain Relative
(days) (cm.) (%) (%) (%) Yield to check (%)
Variety
Anthesis Silkking  Plant Ear  Root Stalk (kg/rai) NS5
NSX 152067 49 53 224 112 0.0 0.0 69.23 22.93 1,101 92
NSX 152097 49 53 232 113 0.7 1.0 60.90 22.38 1,044 87
NSX 172017 49 53 237 124 0.0 0.0 63.18 23.35 1,026 86
NSX 202002 ar 52 234 114 0.0 0.0 76.43 20.50 1,197 100
Pac 789 48 52 234 117 0.2 0.0 75.35 24.53 1,586 133
NS5 48 52 231 113 0.2 0.5 66.43 21.03 1,193 100
Mean 48 53 232 115 0.20 0.2 68.59 22.45 1,191 100
CV. (%) 237 1.81 8.41 8.36 23358  293.33 8.88 3.39 19.19 -
LSD (0.05) ns ns ns ns ns ns 9.18 1.15 345 -
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Table 3 Yield and agronomic characteristics of field maize hybrids tested at Det Udom District,

Ubon Ratchathani Province in dry season, 2024.

Day to 50% Height Lodging Sheling  Moisture Grain  Relative
(days) (cm.) %) (%) %)  Yield to check (%)
Variety Anthesis Sitking ~ Plant Ear  Root Stalk (kg/rai) NS5
NSX 152067 53 57 228 13 00 22 6736 2993 1,147 91
NSX 152097 56 59 250 152 40 154 6923 2918 1,285 102
NSX 172017 54 57 220 125 14 54 7009 2873 1277 101
NSX 202002 51 53 237 135 07 27 7220 2893 1235 98
Pac 789 52 54 228 123 11 92 7958 3065 1455 116
NS5 a9 52 228 13 55 50 7083 2740 1259 100
Mean 52 55 232 134 213 66 7155 2913 1276 101
CV.%) 199 177 493 725 12522 12460 511 309 16.95 -
LSD (0.05) 16 15 172 146  ns ns 551 1.96 ns -

Table 4 Mean grain yield 15% (kg/rai) field maize hybrids across 3 locations , Ubon Ratchathani
in dry season, 2024.

Variety Grain Yield (kg/rai)

UB1 UB2 UB3 mean
Pac 789 1,464 1,586 1,671 1,574 a
NSX 152067 1,131 1,101 1,147 1,126 b
NSX 202002 1,195 1,197 1,235 1,209 b
NSX 172017 1,193 1,026 1,277 1,165 b
NSX 152097 1,055 1,044 1,284 1,128 b
DOA NS5 1,201 1,193 1,258 1,218 b
mean 1,206 1,191 1,312
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In a column, means followed by a common letter are not significantly different at 5% level by DMRT
Note : UB1 = Mueang District, Ubon Ratchathani Province
UB2 = Sawang wirawong District, Ubon Ratchathani Province

UB3 = Det Udom District, Ubon Ratchathani Province
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ABSTRACT

Two sweet corn populations developed by Chai Nat Field Crops Research Center were
derived from a study of the genetic relationships of inbred lines in a sweet corn breeding
project using SSR molecular markers. Forty-five selected inbred lines were recombined to form
the CN.Comp.A-F; population, and 33 selected inbred lines were recombined to form the
CN.Comp.B-F; population. These populations were then developed into the third-generation
recombinant population, CN.Comp.A-F; and CN.Comp.B-F5; in the dry season of 2024. The
potential of both populations was tested in early rainy season 2024. It was found that the
CN.Comp.A population had higher yield than the CN.Comp.B population and the CN.Comp.A
give yields close to the comparative variety which is hybrid varieties. The F; population had
higher sweetness values than the F, population These populations will serve as the sweet

corn genetic base for future sweet corn breeding projects.

Keywords: sweet corn; breeding; hybrid; population; germplasm
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marker) Ll 8E1UUAAIHUS AI8N1TAINUATEHEN199BIN UGN TTU (determination of genetic
distances) (Aquaah, 2007; Igbal et al, 2013; Shimelis and Laing, 2012) mu?ﬁ’aﬁyﬁ’i’mqﬂizmﬁ
eai1susznnstnnamuiifdamiusiwesnduiugnssu iy 2 Uszvng naaeudneninves
Ussmnsfiairdudmivinszensiildiduguiugnssudminamudmiulassn susul setug

Jlnevnumsll




Ustgu3uIns lInavwaviudoy
anmuudyuwsisnazwsnannuwavviu Us:31U 2568

gUnInluazisnis

aunsal
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agniadmdnliidniu Ugnasluulasansiug S1uiunguas 20 uad uade13 5 4. Liedeszozeen
ponuuseanidu 2 dvluusazngu deag 10 wn wauuglaIBnsmuauNsKanaseilo (hand-
pollinated method) wazrausmazesunasiganilmimandnlusinoniidovesdnilmis uas

Maduwuiinsassilslundazngy (bulk-sib hybridization) tflafud13lwaniuiiaszes R3 (milky




Ustgu3uIns lInavwaviudoy
anmuudyuwsisnazwsnannuwavviu Us:31U 2568

o A Y o ] = 2 v ] o a 1% 2 A o A A
stage) ARLFRNAUTALLLAAZLAY WowAnMUsEELgNLANNET IV e RN wavdadoninnd
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Usil U NWEN1IINISNYAT KAREH wazAuAINUTInATasUsErnsTIlnanI CN.CompA
uay CN.CompB Tujuil 2 wag 3 Wisuisuduiugdninemugnaasddunisivesnadguas
BNYY U 6 UG LakA NIn.awal 84-1 nanduwm 2 lauing 59 dulUain SM1351 uaz w1y
54 1MUHUNISNAABILUY Randomized Complete Block Design 91wy 3 %1 lagUgn 6 unase
wasgos umem 5 u. luggruilquiidedivlsdoum Juiindeyadnwazmenisinunsiidrdguas
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wFouAundiuy sseai ulaeldy siadl 15-15-15 8031 50 nn./13 werudy way
unsosUgnszey 0.75 u. neealdnmeinlomeanmandeiovusosiiuiu 2 win/mau szezviig
s¥Minavau 0.25 1. k02817 5 4. $1uu 6 unv/uuasdes T wiadluiiugn dewuansidn i
Ussamiewenvdansugnidlofuiauty desudmneavmiudengld 2 dUanindsugn aeuwenly
wde 1 fu/mau 1l edudnlnevnuiiongld ¢ dUai lddoudanmilasldloind 46-0-0 §ns1 22
nn./13 wazidlodlnadenyld 6 dUavi ladeudamilagldteind 46-0-0 $ms1 22 nn./l Tk
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4.myduiindaya
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MsfnwANEEITUSSTLg NI ISt e usIIL 361 fiugnssy selAIemang
SSR antwsiaes 30 @ wudn lwswes 4 ¢ taun umc 1736, bnlg 1633, umc 2071 waz bnlg 1443
annsasTnamdwendlvaefiuifiduessudaiou wazusnguouAduilvuneyszanu 150-
380 Awua Inswos bnlg 1443 T wouuauiiduesnndign e 10 uav Weassunugiaudusiug
yndayanaufidue wazdanguiuy UPGMA wudn Sadedinumilon 0.12-0.80 Tddeyaunugd
mnwduiusndeyauaufiueuaznsiangy iedndenanefiustninavuiilusunuvesngy
Aflauduiudyatugnssy wrauTlnednidenatowuslu CNAGroup $1uau 45 aneius uas
CN.B.Group d1uau 33 aneiiug anndeyausyiRnugsaue waunluusswnsuausiu (composite
population) sq'uﬁ 1 97U 2 Uszrns A9 CN.Comp.A-F; tiag CN.Comp.B-F; A1ua1ay L
Uszansdandnn Wannduussvinsuausiugud 2 $wau 2 Ussrins Ao CN.CompA-F, wag
CN.Comp.B-F, muasiu wagtlszvinsdinann waundulsesinsuausiusud 3 $1uau 2
Usgrns taun CN.Comp.A-F; tag CN.Comp.B-F5 muansu
UssiliudneaEnIaNIsNens Hanan uazaanInuslaavasuszvnsdalnaniny

MNNINRFeUAn A NYesUTEaINTITe 2 Uszanng Tugudl 2 uagdudl 3 wudn Uszanns
CN.Comp.A-F, sinandmilniiaudon 3,296 nn./ls (Table 1) laiunnsnsa1nUssenns CN Comp.A-F,
(2,971 nn./L3) waliinandngandtusewIns CN Comp.B-F, wag CN Comp.B-F, wazliunnsnaan
Fralnanugananiug nsdmniugilinandnegszming 3,134-3,538 nn/ls Uszains CN
Comp.B-F, Tnananiinialdon 2,731 nn/ls lusndnsanndszanns CN Comp.B-F; (2,408 nn./
15) ¥a 2 Uszansdananfinandnilniaudonsinindnalnavugnuanstusnisdn nandeinyen
Wasnlinasenadastuiunananilnraden Ussung CN Comp.A-F, TinandsilnUoniuaen 1,987
nn./l3 Tdumnenannnyszenns CN Comp.A-F, wagUszeins CN Comp.B-F, Jelinandnwintu 1,848
wag 1,807 nn/ls audwiu warldunndrsaindialnaninugnrauiugnismnniug eniulvinandn
thoenindnlnmmiugnuauiugnsiiug loving 59 (2,202 nn./l3) luvairAivszang CN.Comp.B-
F, lvnandnilnUaniden 1,807 nn./ls wnnninuszanns CN.Comp.B-F5 (1,581 nn./ls) agwiulaan
Us291n3 CN.Comp.A ddngamlunslinandnganituszsins CN.Comp.B

Uszansdalnananu CN.Comp.A uag CN.Comp.B dd1uiunaivesudnliuandeiu o
5¥NT19 16-18 una (Table 1) Uszy1nsd19lnana1u CN.CompA T91UIULAIVDILUAR
LunnaeandlnemiugnaauiugiuTeuisunniug Ysesinst1ilnaminy CN.Comp.B
f51uuuaivenndn luuansanndnlnamnuganauiugiSsuiisunnwus A iuiuunies

3PN 14-18 uad daunpeuInAunINEnlaeAuszeIns CN.Comp.A duuiamiunineElnuinnii
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Usg¥1ns CN.Comp.B #ntiu Uszu1ns CN.Comp.A-F5 A'u CN.Comp.B-F, saufi slauans931n
Frlwemnugnrauiugiuieuiioy Jadussdussnouiviliuszanns CN.CompA finandnlagsau
39n71UsE9n3 CN.Comp B Tuwaizdimnuenilnlsiuansirsiunisaia tnefinnueiilney seming
19.3-22.3 931, d@auA1Aun wuinlugudl 3 fAranumiuganiigud 2 Y3UsHUIN TN 9709

a 6

Fe3un 3 W8S INs CN.CompA Uag CN.Comp.B dAAnuvinueysenin 13.8 ua 13.3 83ruing

[

(Table 1) dautusennenuaziveaniuy 50% lidnnuuandeiunada lneiloyueennanday
9g581IN 44-46 Fu g Tusanlvueysening 44-47 Ju
Uszrnstnlnamuitianndulmifaesussans aunsalfifudonugnssuiiugiunis
Wanuslulaseansuiudgetusdninamiussezendely idesnidulssninsfifinissududa
Mnaeiugduusadninamuiadililussnng wesddnenmvesssrinslndidssfudinlna
vugnrandiiJuiugnisi aansaldifugiuiugnssudminemnudmiulassnisuuugeius
Frlnavnuld steiidoliusernsifauauysafindu asiinnsnmrasugluvuieninelsda
(heterosis pattern) S3ufuMsUTUUTIUsEY NS (population improvement) szgzeLfiolfiunny

YasgunAinInTUlunseuveINsUSUUTIUTEINg

dyunanIImaasg

LA Inan v INIHANTINTUN 2 wae Juil 3 A CN.Comp.A-F,, CN.Comp.A-Fs,
CN.Comp.B-F, uag CN.Comp.B-F; lnguszw1ns CN.Comp.A Huandn 31UULaLagAunIelng
891710529105 CN.Comp.B wazUszynsluiufl 3 IA1AUMIUganIngui 2 Salldneninia

anusaldidugiuiugnssudninavnudmiulasinisusuugaiugdninamnusely
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Table 1 Yield and agronomic traits of four sweet corn populations and six check varieties were evaluated at Chai Nat Field Crops Research

Center in the early rainy season, 2024

Yield (kg/rai)

Population/ Hybrid

Kernel row  Sweetness

Ear size (cm)

Days of 50% flowering

with husk without husk (rows) (°brix) Diameter  Length Tasseling Silking
CN.Comp.A-F, 3,296 ab 1,987 bc 18 abc 116 ¢ 51 a 20.7 a6 a6
CN.Comp.A-F, 2971  bc 1,848 ¢ 18 abc 138 a 50 ab 20.7 46 46
CN.Comp.B-F, 2,731 cd 1,807 ¢ 16 bc 11.1 ¢ 48 bc 19.7 46 46
CN.Comp.B-F5 2,408 d 1,581 d 16 bc 133 ab a7 c 213 a6 ar
DOA Songkhla 84-1 3,184 ab 2,153 ab 18 ab 147 a 48 bc 19.3 45 46
DOA Chai Nat 2 3,168 ab 2,111 ab 16 bc 120 bc 50 ab 20.3 a5 46
HiBrix 59 3,538 a 2,292 a 16 bc 137 a 50 ab 22.3 a6 a7
Jumbo Sweet 3,134 ab 2,175 ab 14 ¢ 143 a 48 bc 21.7 45 46
SM1351 3,193 ab 1,978 bc 16 bc 143 3 50 ab 20.3 a5 a6
WAN 54 3,504 a 2,165 ab 20 a 142 a 51 a 19.7 a4 a4
F-test xx x* x x* * ns ns ns
CV. (%) 7.08 5.37 7.45 5.97 2.73 5.73 2.36 2.54
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Figure 1 CN.Comp.A-F,

Figure 2 CN.Comp.A-F;
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Figure 3 CN.Comp.B-F,
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Muuzaunuan ninunludawinegsvan

Regional Trail of Sweet Corn Hybrid 2022 Series in Songkhla Province
dudnd wamszdund”” agdan AausAnAvuas? anes And3? viqug awufaY
dilan yn3” dns Aausa?
Somsak Sangprajan’” Panuwat Sinlapasakkajohn? Chalong Kirdsri¥ Harit Kongkaew"

Sunita Budtree Patra Kinnaret

ABSTRACT

The field region trail of hybrid sweet corn variety: 2022 series. This study aimed to
compare and select the hybrid sweet corn variety with the highest yield and quality for
cultivation under the conditions of Songkhla Province. The hybrid sweet corn variety in the
2022 series included S220102, S220506, S220910, S221314, S221516, S221718, S227666,
S227766, S227866 and S220304. Additionally, six commercial sweet corn varieties, Songkhla
84-1, Chainat 2, Jumbo sweet, Wan 54, SM1331 and Hybrix 59 were included in the study
conducted at the Songkhla Field Crop Research Center in Chalung Sub-district, Hatyai District,
Songkhla Province, from July 2024 to October 2024. This experiment was studied with The
Randomized Completely Block Design (RCBD) with 3 replicated and 16 treatments. The results
revealed that the hybrid sweet corn variety S221314 produced the highest yield: 2,975 kg/rai
with husks and 2,141 keg/rai without husks. Additionally, it demonstrated growth potential,
yield performance, and product quality comparable to those of commercial hybrid sweet corn

varieties.

Keywords: Region trail; sweet corn; sweet corn hybrid

Y gudidefivlsasvan 2.49va1 90110

Y Songkhla Field Crops Research center, Songkhla 90110, Thailand
7 guéifeialsdeum 2.4eum 17150

% Chai Nat Field Crops Research center, Chai Nat 17150, Thailand
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fuanmuindenludminawanr MmsAnuiigudideivliamar nage e malug 2.awan
'mLLmumimamLLUU@juamgiaimaiuuﬁaﬂ (Randomized Completely Block Design: RCBD)
$1uu 341 T 16 N33 Aufunismeassssrafounsngas-natau 2567 Anwdnlnaniiu
gnRanfauyal 2565 911U 10 @1eWug baw @1eWug 5220102 220506 S220910 S221314
S221516 S221718 S227666 S227766 S227866 Way S220304 wWiguiiigufiut1alnavinugnuas
Wi 6 Wug leiun awan 84-1 daum 2 JuWaiv W 54 adu13sl way leusng 59
HANISNARBY WU T1INAIUgNRANALAWTLS S221314 Tnandanaddon Wity 2,975 an/ls
waznandntmiindinUsniden 2,141 nn/ld fdnenmluninasauivis msliiandn wagamain
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aneldmsilanzTueen dmiafifinnsugnunnilgade gs1ugisni sesasnfe awan uasAIsTINIIY
wazusENa iy lufwminawandituiimzlgn 643 1§ fufiiuiier 50275 13 Wnandnso
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sormnudinamsvasnaauariuilnaluiosiu suluisuilnafiduinreadionisnelulssimeauay
AaUseine

Tudagtuiiugtminavmuiusll o eondranavianssiug Jsusazsiusdoninsnouauss

1 [

AoaNWING aNvB AU NUATAAUANILANANSIU NsTnERsnIzindulaldWugd lnanitu
fuglatudeslianumunzauivaninwindeunasgauanvesity o Wunaeituiuieuiasfiansan
f9ANUMIEANAIUE Y ) A1UN1 deduTeinsAnwinisTeuiisulue i uius i1 lnaninu

a0 = a U d’ll PN v v = v A v &Y
QﬂNﬂllﬂLﬂqu@U 2565 Twanzauiuan i unludmingean LWE]?]G]LE]E]ﬂWUﬁq%T]IWGIW'J']uQﬂNﬁm

Ustgu3uIns lInavwaviudoy
anmuudyuwsisnazwsnannuwavviu Us:31U 2568




Ustgu3uIns lInavwaviudoy
anmuudyuwsisnazwsnannuwavviu Us:31U 2568

Y

a P 1 a a a Aa A & v v a v 9
Auiu Naunsalinandngaazdnuninuilaain wWeidudeyabiinunsnsaiunsadenldiugle

9

gnfeamzauiuggnialgnluwnniala

< ad
Q‘Uﬂ‘émLLaz’Jﬁﬂ’]i

gunsal

1. waaiugtalnamnugnuaunaaes lawn $220102 S220506 S220910 S221314 S221516
S221718 S227666 S227766 5227866 Waz 5220304 widmusilwemugnuandidunisindy
WugSeuiieu S 6 fus laun awan 84-1 (Songkhla 84-1) Feum 2 (Chai Nat 2) Loaidu1351
(SM1351) laudnd 59 (HiBrix 59) 1 54 (Wan 54) wag 4l a3n Jumbo Sweet)

2. Jaiall 15-15-15 ua 46-0-0

3. ansfdniviwUssinannowsen eratnaes wararstesiumdavudrnealng

4. gunsalinAAuvay (hand refractometer)

5. wisaetluies (centrifuge)

6. gunsaldmsuduiinnsiaTayiaule laun Winnnugs wesidesmiduives Ldussiin
BEOSUS

7. gUnsaldu Wy Aiuae ayavuiindeua qendieifunandn in gunsaiuawdnding
12U viaealulasiwuATan Wuduy
/s

yn1svaaesiiguiideivliacman n.aqe o.melug 2.a0an feudifou n.a. Sadouna.
2567 lagaurun1snaaeswuuduanysalniglungy (Randomized Complete Block Design, RCBD)
fif1uau 3 91 16 n3sus 1dun Wus 5220102 Wug 5220506 g 5220910 g 5221314 sug
S221516 #Wu§ S221718 #Wug S227666 #ug S227766 g S227866 1iug 5220304 fugeadval 84-1
Wugtoum 2 WugANly an Wugvau 54 adu1351 war wugleuing 59 auadu
nsufuRguainu

wiudpiadisesiulaglde 15-15-15 §n31 50 nn./l3 Ugnazes 0.75x0.25 1. $1uu 2 win
soviqu 4 wnwoutasdes Thiwhiluiiugn Sanuansiidnivfisussannouwsenndnisugn edu
Flwamnudenyls 2 dUavindsugn neunenlvinde 1 dusovay Wedutlnamiudenyld

+

4 o ladowimihlagldleownsl 46-0-0 dns1 20 nn/ls wazilleiiongld 6 dUanvi ladeusant
Tnelddendl 46-0-0 8051 20 nn./ls Tihaausemuegatos 7 useass NUAEManEnNIrLalY
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nsUuiindaya

duiiudegne aeil Wesidudnisidulsasundne Srurwiusenaenday S1uuiuesntn

AzLULANTURSIveslsAdly mugedu anugeln asuuuanwiUdensiuiln S1uauilniiuiien

dwithnilnviaden dwilndnaufenitanga 10 iln dwdnilndeniddeniianan 10 dn dniniln

q

Yanwden wmaduriigudnaisiln anueniiln anuenvesdilifiawdauaeiin dwdnudedan
a a dl

AUy wardoyaanieninenndnduluianisugn wu Usnawazdiuuiudusn ausiay

AULLEY gauglinatsiunaznansfiu mnududuning s

NAN1SAABILAZIRTa]

1. AududAvasRunauUgnuazanmiannAsEnielgn

HATIATIEYIAY tnenquimuInsnsiaaeuiivkarUadunisndsn dndduuasiauinisinens
el 8 wui ﬁuﬁamauﬂ’&ﬁaﬁu (soil texture) WuRusrwnietvunsionds (sandy clay loam)
AaansAnaaivesiunudn farmnudunsn-ans (pH) wirdu 5.1 Fedneglunguiudunsngeu
sl (electrical conductivity, EC) winfu 0.027 1d-Buiudsiowns wandifiuinmuluiui
nogeulyiltRuAy Usinaduniedng (orsanic matter, OM) Tufuwiriu 0.83 wWeswud lulpsiau
(nitrogen, N) Wennalufiuwindu 0.04 Wosifudweanoda (phosphorus, P) Ml ulselomdlufiu
Wiy 11 un/nn. waglnunalen (potassium, K) dudsglevilufu wiriu 57 un/nn. (Table 1)

1u3wa’w€i’j«,tﬁh§uﬂqﬂ guasnw Aufiuifed (24 n.a. 2567 - 7 f.A. 2567) Wuin gy

@0 aunilingn uavaumniliady agil 29.7 25.6 WAy 27.6 samiwalded AUawy LaziluIuin

9 9

oe €N

Wrluadeesdl 7.9 uy. (Fisurel)

Y

2. fumsaseyiule

2.1 AUg9AU T1IInAnIUgNHANFAAUT AN AR UL TENIN 146-171 @y, Iagd1alnag
vnugnraudiauiug 5220304 Faugedugsiian windu 171 g, sesasu loun dnlnamiu
QnNANALlAY 5220910 HmNgedu 170 wu. Tnlnamiugnuanfiduy 5221516 Imnugeiutiosdian

Wity 146 9y, luvaue 91 lnaninug NEuRug N13AIANE I UL T899 154-174 9.

(%

lagd 1 lnanIugNRANRUSN15AT Toumn 2 dANUgugesian windu 174 9u. Fed1lnaninu

1Y

gNRANRUTN15AT Towm 2 daugeruliinuuansiesiunieada Audlnaniug nuaudiu
$220304 Fadlaagasugeianluiugaieiu (Table 2)
2.2 augeiln Tnlnannugnuanfnudaugadney sv1ning 56-87 wu. Y1alwanu

anRaNALuiLg 5221516 daugelntdesiign windu 56 gu. Ingdaugadnuana1eiun1eada

s

fudnlnaviugnuauday $220304 Falanugelnuiniign windu 87 au. Inlnavnugnuauiug

9

msffianugeinegsening 68-92 wu. lnedalnamugnuaniugnisd wady 1351 daugain

Y
=

] N W ¢ v o ¢ 1Y I3 a =
uaamjﬂ LAY 68 W. ‘ZN‘?J']']IW@W']WUQﬂNﬁlIWND:ﬂ'ﬁﬂ'] LA 1351 NﬂUWQJQQEJﬂVLNEJﬂ']WNLL




[y a

funsaiRfuilnamugnRauAaY S221516 faanuasdnainigaluiugaiu delunisdnien

U s

WugtnlnamuagAndondui lnaunianugednliifuaswainugwuieanlo nalau

9

AUV UTINAMIU (Table 2)

3. 9187UBDNABNKATNUNE INANEN

Y v

3.1 @1gTupanaand g T1alnavnugnuaNsiruiienyuesnnendiiAsu 50% 0gENINg

v

50-54 Funasugn 41lnavinugnuansiay $220102 Je1giussnnendiiesdiga tvindu 50 Tu

v

naslgn 538901 lawa Tlnanaugnuansiay S221314 way S227766 o1y Tueennandiy

Y

Wiy 51 Tu FedengTuesnnendilasu 50% launnaneiunisadaluns 3 Wus luvasidning
ugnNaNiuinisAleny FueenaenIgaTu 50% agsyning 49-52 Jundwan lagdilnaniu

anHauiugnIsm w3u 54 ey iusenaendifilesiign wihiu 49 Tundelan lnedengTueanaen

Asu 50 Waedldud luusnsefumaadafudnlnevmugauanfieu 5220102 ey Tusonaen
foufignogdl 50 Yu (Table 2)

3.2 argdueanluy Talnaviugnraufiuiionyueenluuasu 50% ogsening 52-56 u
wdsgn Tnlwamnugananditiu 5220102 fengiusenlnutdesiign wiadu 52 Yundsdgn

dautalnavugnuaufeiy S221516 way S227666 dongTusenluuuiniign winiu 56 Tundwan

&

Lifienuusnsneiunneads Tuvasidnlnamiugnraniugnisidons fusenluuasu 50 wWesidus
985813 51-54 TunaaUgn Talnaviugnrauiugnisen Wug vanu 54 ey iusenluadesiian

Wiy 51 Tundslgniesasn laun 91ilnaminugnuaniugnisdn wadu 1351 fengiusenlny

f < i3

ASU 50 LUBDSLYUR

[y

Wiy 52 Tunaeugn Falafianuunnenanisadfnuinalnaninug nuaudeu

Aao

5220102 NilTueenlvutesigalutilnavimugnuansisiy (Table 2)
v & o a D a1 A v & A a | !
3.3 prgdunuingnanan T1lnavnugnuanfiduiiony Juiuiienandnegsening 72-76
Tundaugn Tnlnaminugnuanfieu 5220102 fengfwiuiieinandniesfign wiadu 72 Ju
waaan sesasun tun drlnavanugnranfey S221314 S227766 wag S227866 flongJuiuien

NaKAR iU 73 Tunaelan Tralnavanugnaaudiau S221516 wag 5227666 fongTuiuien

= [y 3 dl

HaKAnUINTgn Wiy 76 Jundaan Tuvuendnlnavnugnnauiugnisidong uAuienanan
&

9g5ening 71-74 Tumdsuan TalwavdnugnRaniugnIsAn v 54 dengTuiuingdnaniinios

a v

fign wirfu 71 Tundslgn BadlongFuhunemandslufianuuandramsadadudalneamugnuay

9

AAuiug $220102 FeflongTuhuienanintosigatudiinanmugnraufay (Table 2)
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4. HAKER
4.1 wandavainindaden wandmimindniaudenvesilnevmiugnuaniisiuey
s¥1373 2,247-2,975 nn /13 drlwavugnuaniu 5221314 Tinandnsiadenunniign i
2975 nn/l3 sesaen lauA 5220304 way 5220102 Tuanamiminilnialden wihiv 2,758 wag
2,600 nn/lg muddu dralwevanugnuaufiduiug 5221516 Wnandathwiinilniaddon tiosdian
Wity 2,247 nn /13 Tuvagiidinamnugnuauitusnisdlinananiinininiisude nogsening
2,311-3,600 nn./ls Tralwavinugnuauiugnisa Juld ain Tﬁwamamﬁmﬁ'ﬂﬁlﬂﬁqmﬁaﬂmmﬁqm
Wiy 3,600 nn. /s illeiftsuty 5221314 Wnandavadoniniigaludrilnamiugnuasiiu
Lufanuusnenstunsadaludivindniadon dnlwanugnaauiusnisdn awan 84-1
WwamﬁmﬁmﬁﬂEdﬂﬁy’ﬂwﬁaﬂﬁaaﬁqm Wiy 2,311 nn./ls (Table 2)

4.2 wandavwiininUaniuden nandmimininUenidenvosirilnamiugnuaudiiu
9g5enIN 1,559-2,141 nn./ls ‘LﬁmamﬁmﬁmﬁﬂﬁﬂﬂamﬂﬁaﬂiﬁﬁmmLmﬂ@mﬁ’umaaﬁanﬂﬂ"uﬁ:maa
Fnlnamugnuaudiay $1alwenugnaaufisu 5221314 Tiwandatilnveniudonuiniian
Windu 2,141 nn./ls setasun taun 4alwnavinugnuansauy S220304 wag S227866 Liinandn
thwinilnUeniuden wihiu 1,998 wag 1,993 nn/ls sudidu drlnevmiugnuaufiau $227666
TinandntmininUenidentesiign wihtu 1,559 nn/lf Tuwagiidnlnanugnuauiusnisén
IﬁmamamﬂgfmﬁﬂﬁlﬂﬂaﬂLﬂﬁaﬂag’swdw 1,736-2,575 nn./13 T1alwaninugnuaunugnisan Ul
N TﬁmamﬁmﬁmﬁﬂﬁmaﬂLﬂﬁaﬂmmﬁqﬂ Wi 2,575 nn./ls deiinananimindnusnidden
ladanuwansneiunisadddudlnannugnrausinulunniug endu S221516 uay S227666
fefinandmimininondontiesignuestrilnevmugnuauficu (Table 2)

5. AMATWHAKGR

5.1 a248128n T1lnaniug nraNdLAuilANg 1R NeY TENI1e 17.8-19.4 wu. Y1alna
vugnHaNdiay 5227866 fimnueiilnuindiga winfu 19.4 wu. sesaun leun $1alnananu
anHANFAIY S220506 dAMeMEn Wity 19.3 4y, d1ilnamugnuaufiviu 221718 1A3ue1d
Hntosdign Wiy 17.8 au. lifimnuuanmefumsaddluauenilnvesdnIneyugnuaudisiu
Tuvaigfidinamiuganauiugnsdifinnueiinegszning 18.4-20.2 . $13lwanugnua
Wugn1si Suld ain danmenilnuiniign Wity 20.2 au. Liflanuusneisiunsad@luaiuen
Hnfusiug 5227866 Bsflmnuenilngaaaludnlnemnugnaaudia (Table 2)

5.2 a2uneln Galnavugnranfidudanuniieilnegsening 5.1-5.5 gu. 917l
viugRRANAIAWITLS 5220102 $220910 5227866 flmmnisiinunniign wirdu 5.5 . Tuvaed

§
v 54 fiemnisiinunndign Wity 5.6 wa. munheiinlifmnuuandetunisadadud

s

WINUNNRUGITIINAMIUgNRANAALLAELEN15A1 (Table 2)
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5.3 dquldfiawdavatsidn dlwamugnuanimuddiuldfiaudadatein agsening
0.03 -1.73 w31, tmlnavnugnuaufiau 5227866 STanlifnwdauaeiln gefign wiidu 2.13 o,
saea901 loun Talnaninugnuandinu 5220102 wag 5221516 ddrulifnwdadatsiln v
1.97 wag 1.90 3. AuaIAU T13lnAmIugnNaNFAY 5220304 war 5221718 ddrulufiawén
Uaneiln desiigasindu 0.03 eu. luvaziidalnannugnuaniugmsdildwliiamdnvansil
98597714 0.30 -1.47 @y, Tlnaninugnraniugn1sdn wadu1351 Jdulufawdadatsiln
gefign Wiy 1.47 s, dhuiudduld ain dnllifnwdavaeiintesiian Wity 0.30 .

5.4 A1A13MY T1IlnavugNHANRAULAZ U INAI g NRENTUSNSANEANAIN UMY
9g581IN 12 -16 “Brix Y1alwavnugnuanfauwaziugniIsA1 5220102 221314 Juld &in uay
aswan 84-1 Tnediauvnnuwindu egil 15 *Brix @ 5221718 fiAANumNLgsan 8yl 16 Brix

widA1Auvuliuana1m1eada drudlnaninugnnauiieiu S220506 S220910 S227666

S227766 waz lwavugnHaNiugnIsA Foum 2 deanumiuiiignegil 13 Brix (Table 2)

dyunanImaasg

InnanIugNHaNALAY 5221314 Tinananiniaden 2,975 nn./ls nandniinUasnwden
2,141 an /I3 eundnsiin memvesdnilifnwdaUateiin liusndsaniugnisdn Sadusiug
Wivuidioy Tnglirasmmiugsniniug leuind 59 wavdoum 2 msinsfinwifinduuazveis
wananefiuiilufminaman elifideyansounquitiuiiitvine uasdalonalfinuasnsld

donltuguavinluusultlsegnamungay

LBNE1591999

NIUANESUNITINYAT. 2566.51801UTBLANILNTHARNY NYDEHY (50.01). Wndsloya:
https://production.doae.go.th/service/data-state-product/index. AuAuila: 25 EMGH
2567.

v a

NIQU WU 2809 LARAT gAUS 2edvuy a1uva YAl uadin1us ddiley wagdIsTwul 1aAa. 2565.
nsSeumeguasn: Wugtrlnavugnua y4at 2564. i 161-165. Tu: Menunaniy
= O A v - a A faw A Wiw U aw A v -

U 2564 §9087 Talwailnan fiuasegnaou. qudidenylsdoum anduldeivlsuasivnawnuy
d1nauAsegianisinyns. 2566. adifinisinyasvesussmalng U 2565, ddnauasygia

NISLNYAT, NTINN. 194 4.




Table 1 Data of soil analysis

parameter Value
pH (soil:H,0; 1:1) 5.1
Electrical conductivity (dS/m) 0.027
lime requirement (kg/rai) 250
Organic carbon (%) 0.5
Organic matter (%) 0.86
Total nitrogen (N) (mg/kg) 0.04
Available phosphorus (P) (mg/kg) 11
Available potassium (K) (mg/kg) 57
Soil texture Sandy clay loam
100 - [ Relative humidity (%) I Total rainfall (mm) Temperature (C) 7
H 60
80
~ 10 50
< 7
g 60 0 _g
§ 50 f_i‘:;
.‘% 40 -’V\/A_/W_\’\/'\-—\/\\/\/\ /- » ’i;
g 30 U 20
20 K
10 H
0 1 ||| I a n Il.-: Il Il (T | | 1 ||| I alln I-||I| I 0
((\gbv «\y @WV «\?& «\-ﬂ? (\‘(Lu 0?& @Q’v vofy »o-’q? «\?&
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Figure 1 Temperature humidity and rainfall during 24 July - 7 October 2024.
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Table 2 Yield and yield component of sweet corn hybrid.

Hight (cm) Days to 50% (Day) Days to Yield (kg/rai) Ear(cm)
Sweetness
Variety harvest Yield with  Yield without
plant Ear Tassel Silk Length Diameter  Tip blank (°Brix)
(Day) husk husk

5220102 160ab 76 abcde 50 ab 52 ab 72 ab 2,627 bc 1,887 abcd 179d 55 1.97 ab 15 ab
5220304 171 a 87 ab 52 ab 54 ab 74 ab 2,758 abc 1,998 abcd 18.7 abcd 5.3 0.03d 14. abc
5220506 151 a 75 bcde 53 ab 55 ab 75 ab 2,504 bc 1,887 abcd 19.3 abcd 5.3 1.20 abcd 13 bc
5220910 170 ab 86 abc 52 ab 54 ab 74 ab 2,413 bc 1,870 abcd 18.4 bcd 5.5 0.23 cd 13 bc
5221314 160 ab 75 bcde 51 ab 53 ab 73 ab 2,975 abc 2,141 abcd 18 cd 5.4 0.40 cd 15 ab
S221516 146 b 56 f 54 a 56 a 76 a 2,247 c 1,589 cd 18.5 abcd 52 1.90 ab 14 abc

5221718 159 ab 71 cdef 52 ab 54 ab 74 ab 2,580 bc 1,847 abcd 178 d 5.3 0.03d 16 a
S221666 159 ab 68 def 54 a 56 a 76 a 2,418 bc 1,559 d 18.2 bcd 5.1 1.63 abc 13 bc
5227766 156 ab 69 def 51 ab 53 ab 73 ab 2,558 bc 1,918 abcd 18.9 abcd 5.3 0.70 bcd 13 bc
S227866 154 ab 61 ef 51 ab 53 ab 73 ab 2,467 bc 1,993 abcd 19.4 abcd 55 213 a 14 abc

ChaiNat 2 174 a 92 a 51 ab 53 ab 73 ab 2,632 bc 1,930 abcd 18.4 bcd 54 0.33 cd 13 ¢
HiBrix 59 154 ab 73 bcde 52 ab 54 ab 74 ab 3,179 abc 2,337 abc 19.7 ab 5.4 0.37 cd 14 abc
JumboSweet 173 a 82 abcd 51 ab 53 ab 73 ab 3,600 a 2,575 a 202 a 55 0.30 cd 15 ab
SM1351 157 ab 68 def 50 b 52b 72 b 2,909 abc 2,126 abcd 19.7 abc 5.5 1.47 abc 14 abc
Songkhla 84-1  162ab 77 abcde 51 ab 53 ab 73 ab 2,311 bc 1,736 bcd 18.4 bcd 53 0.37 cd 15 abc
WAN 54 169 ab 79 abcd 49 b 51b 71b 3,251 ab 2,467 ab 19.1 abcd 5.6 0.43 cd 14 abc

CV. (%) 472 6.96 247 2.38 1.73 11.39 12.55 298 394 5553 5.10

Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT
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Comparative Yield Potential of Resistant and Tolerant Cassava Varieties to

Cassava Mosaic Disease in Rayong Province
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ABSTRACT

Cassava mosaic disease (CMD) reduces cassava yield, impacting farmers’ income and
causing shortages of raw materials for the cassava industry. The use of resistant varieties is an
effective strategy for managing CMD. This study aimed to evaluate and compare the yield
potential of CMD-resistant and CMD-tolerant cassava varieties in Rayong Province, Thailand.
The experiment was conducted using a randomized complete block (RCB) design with four
replications, comprising five cassava varieties: resistant varieties (Itti 1, Itti 2, and Itti 3) and
tolerant varieties (Kasetsart 50 and Rayong 72). Results showed that harvested height, shoot
fresh weight, fresh root yield, starch content, and harvest index were significantly different
among varieties. Itti 2 had the highest fresh root yield (7,600 kg/rai), significantly higher than
Itti 1 and Kasetsart 50, but not significantly different from Itti 3 and Rayong 72. Starch content
of Itti 1, Itti 3, and Kasetsart 50 (22.7%, 23.6%, and 21.6%, respectively) was higher than Itti 2
and Rayong 72. The highest harvest index was found in Rayong 72 (0.80). No CMD infection
was observed in the resistant varieties, whereas Kasetsart 50 and Rayong 72 had CMD
incidences of 0.6% and 0.2%, respectively. The incidence of cassava witches’ broom disease
did not differ significantly among varieties. Itti 2 had the lowest incidence of root rot (11.5%).

Overall, the three CMD-resistant varieties showed yield potential comparable to that of CMD-
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Y Rayong Field Crops Research Center, Field and Renewable Energy Crops Research Institute, Huai Pong Sub-district, Muang
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¥ Kanchanaburi Agricultural Research and Development Center, Department of Agriculture, Nong Ya Sub-district, Mueang
Kanchanaburi District, Kanchanaburi Province 71000

* Corresponding author: npryfcrc@gmail.com




tolerant varieties in Rayong Province. Therefore, in areas with severe CMD outbreaks, resistant

varieties can be effectively used to replace Kasetsart 50 and Rayong 72.
Keywords: cassava mosaic disease; variety; yield
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Table 1 Germination percentage and plant height of cassava varieties with tolerance and

resistance to cassava mosaic disease at 3, 6, and 9 months after planting (MAP)

Germination

Plant height (cm)

Varieties

percentage (%) 3 MAP 6 MAP 9 MAP
Itti 1 80.6 c 68 b 132 bc 186 abc
Itti 2 86.9 bc 89 a 154 a 213 a
Itti 3 95.4 ab 91a 147 ab 203 ab
Kasetasart 50 96.9 a 76 b 122 c 169 bc
Rayong 72 96.5 ab 75b 116 ¢ 164 ¢
F-test %2/ o *x *
CV. (%) 6.6 8.4 10.0 12.6

Y Means followed by the same letter(s) in a column not significantly different at the 95% level according to Duncan's

Multiple Range Test (DMRT)

Zx = significant at p<0.05, ** = significant at p<0.01, ns = not significant

Table 2 Harvested data of cassava varieties with tolerance and resistance to cassava mosaic

disease at 10 months after planting (MAP)

HH HN TRN SFW FRY SC SY
Varieties HI
(cm) (plt) (oot plt?) (kg rai?) (kg rai) (%) (kg rai™)
Itti 1 188 abY 19.8 8.7 2,073 b 4,540 b 22.7 a 1,027 0.70 b
Itti 2 221 a 18.5 12.4 3,881 a 7,600 a 174 b 1,306 0.70 b
Itti 3 218 a 19.3 9.9 3,163 a 5,300 ab 236 a 1,257 0.63 ¢
Kasetasart 50 173 ab 18.8 10.3 1,856 b 4,058 b 216 a 1,171 0.68 b
Rayong 72 144 b 22 10.4 1,813 b 6,500 ab 175 b 1,174 0.80 a
F-test *2/ ns ns ok * * ns o
C.V. (%) 144 14.1 15.5 24.9 28.3 13.2 33.5 4.3

Y Means followed by the same letter(s) in a column not significantly different at the 95% level according to Duncan's

Multiple Range Test (DMRT)

Zx = significant at p<0.05, ** = significant at p<0.01, ns = not significant

HH= harvested height, HN=harvested plant number, TRN= Tuberous root number, SFW= shoot fresh weight, FRY= fresh root

yield, SC= starch content, SY= starch yield, HI= harvest index, cn= centimeter, plt= plant
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Table 3 Percent of cassava mosaic disease, witches’ broom, and root rot in cassava varieties

with tolerance and resistance to the disease at 10 months after planting (MAP)

Varieties cassava mosaic witches’ broom* root rot”
Itti 1 0.0 aY 10.7 285 b
Itti 2 0.0a 9.6 115a
Itti 3 0.0a 8.9 309 b
Kasetasart 50 0.6 b 14.5 409 b
Rayong 72 0.2 ab 15.5 373 b
F-test *2/ ns *
C.V. (%) 176.14 13.2 16.36

Y Means followed by the same letter(s) in a column not significantly different at the 95% level according to Duncan's
Multiple Range Test (DMRT)
Zx = significant at p<0.05, ** = significant at p<0.01, ns = not significant

¥ Data shown in the table were obtained from logarithmic transformation of original values
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Figure 1 Rainfall at Rayong Field Crops Research Center from September 2024 to July 2025
(Huai Pong Agricultural Meteorological Station, 2025)
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n1magaunugUrandiuludminguasivsiil
Testing of oil palm varieties in Ubon Ratchathani Province
A¥dn Yuzgasan?” g3 wavde? glsied wiadu aas sate?

Saranjit Chanasuwan Sujittra Promchue? Jurairat Wangpen' Sakorn Rodjanai’

ABSTRACT

Testing of oil palm varieties was conducted to evaluate six hybrid oil palm varieties
derived from parental lines with documented drought tolerance and high yield potential.
The tested varieties included DOA Suratthani 1, DOA Suratthani 2, DOA Suratthani 5,
DOA Suratthani 7, DOA Suratthani 8 and DOA Suratthani 9 was arranged in a randomized
complete block design (RCBD) with four replications at Ubon Ratchathani Field Crops
Research Center. Significant differences were observed in the sex ratio, DOA Suratthani 1
recorded the highest ratio (0.73), although it was not statistically different from DOA Suratthani 2,
DOA Suratthani 5 and DOA Suratthani 7. The lowest ratio was found in DOA Suratthani 9
(0.45). Plant height ranged from 0.45 to 0.67 meters, with DOA Suratthani 7 exhibiting the tallest
average height (0.67 m),  but no significant differences were observed in the fronds production,
petiole cross-sectional, frond length and leaf area. In 2023 (January-December), no significant
differences were found in the fresh fruit bunch, bunch number. Yield ranged from 2,608 to
2,853 kg/rai/year, with DOA Suratthani 7 showing the highest average yield (2,853 kg/rai/year).
In 2024, DOA Suratthani 1 had the highest yield (2,480 kg/rai/year), but was not significantly
different from DOA Suratthani 7 (2,070 kg/rai/year) and DOA Surat Thani 5 (1,894 kg/rai/year).
Cumulative productivity from 2022 to 2024 ranged from 3,899 to 5,539 kg/rai. The highest
cumulative yields were observed in DOA Suratthani 1 (5,539 kg/rai), DOA Suratthani 7 (5,078
kg/rai) and DOA Suratthani 8 (4,721 kg/rai). These studies were based on early-stage growth
and yield data of young palms. Continued observation is required in subsequent years to

identify the most productive variety for cultivation under the conditions of Ubon Ratchathani Province.

Keywords: Oil palm; testing of oil palm hybrid varieties; Sex ratio
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Y Ubon Ratchathani Field Crops Research Center (UBFCRQC), Field and Renewable Energy Crops Research Institute
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Table 1 Growth and its components of oil palm varieties from hybrid oil palm varieties of the breeding project 1 and 2 at Ubon Ratchathani

Field Crops Research Center, 2022-2024.

variety Frond production Frond length (cm) Petiole cross section Leaf area
(frond/palm/year) (cm?) (m?)
2022 2023 2024 2022 2023 2024 2022 2023 2024 2022 2023 2024
4 years 5 years 6 years 4 years 5 years 6 years 4 years 5 years 6 years 4 years 5 years 6 years
Suratthani DOA 1 26 27 23 307 ab 369 427 13.8a 7.14 8.66 397 b 4.49 5.66
Suratthani DOA 2 26 27 23 291 bc 384 446 119 ab 5.85 7.98 352b 5.07 5.76
Suratthani DOA 5 26 27 23 278 ¢ 365 439 108 b 597 8.35 341 b 4.67 554
Suratthani DOA 7 27 27 23 302 abc 375 426 139 a 6.48 8.74 381b 531 5.50
Suratthani DOA 8 26 27 23 319 a 395 453 12.8 ab 6.21 7.80 389b 4.76 5.63
Suratthani DOA 9 26 28 23 305 ab 398 451 14.1 a 6.15 8.72 4.58 a 5.03 5.87
Mean 26 27 23 300 381 440 12.9 6.30 8.37 3.87 4.89 5.66
C.V. (%) 3.7 5.1 2.7 5.3 6.5 4.8 10.0 14.2 7.8 9.3 10.5 8.1

Note : In a column, means followed by the same letter are not significantly different at 95% by DMRT
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Table 2 Sex ratio and height of oil palm varieties from hybrid oil palm varieties of the breeding

project 1 and 2 at Ubon Ratchathani Field Crops Research Center, 2022-2024.

variety Sex ratio Mean Height (cm)
2022 2023 2024 2024
4 years 5 years 6 years 6 years
Suratthani DOA 1 0.70 0.88 a 0.60 a 0.73 53.50 ab
Suratthani DOA 2 0.62 0.78 a 0.45 ab 0.62 47.00 b
Suratthani DOA 5 0.62 0.81 a 0.45 ab 0.63 45.00 b
Suratthani DOA 7 0.55 0.80 a 0.44 ab 0.60 67.25 a
Suratthani DOA 8 0.69 0.76 a 0.36 b 0.60 4525 b
Suratthani DOA 9 0.50 0.58 b 0.26 b 0.45 49.25 b
Mean 0.61 0.77 0.43 0.60 51.21
CV (%) 22.8 14.6 29.4 - 19.6

Note : In a column, means followed by the same letter are not significantly different at 95% by DMRT
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Table 3 Fresh fruit bunch and yield components varieties from hybrid oil palm varieties of the breeding project 1 and 2 at Ubon Ratchathani

Field Crops Research Center, 2022-2024.

variety Fresh fruit bunch Cumulative Bunch number Average bunch weight
(kg/rai/year) Productivity (no. of palm/year) (kg/bunch)
Mean Mean Mean
2022 2023 2024 2022-2024 2022 2023 2024 2022 2023 2024
4 years 5 years 6 years 4 years 5 years 6 years 4 years 5 years 6 years
Suratthani DOA 1 888 a 2,171 2,480 a 1,846 5,539 9.86 a 15.9 14.1a 13.3 3.84 ab 7.38 b 7.66 6.29
Suratthani DOA 2 473 b 2,150 1,737 bc 1,453 4,360 6.30 ab 16.1 10.3 bc 10.9 320 b 7.24 b 7.37 5.94
Suratthani DOA 5 497 ab 2,220 1,894 abc 1,537 4,611 7.22 ab 16.4 11.3 abc 11.6 3.05b 7.13b 7.37 5.85
Suratthani DOA 7 639 ab 2,369 2,070ab 1,693 5,078 6.83 ab 15.6 11.5 ab 11.3 412 a 8.05 ab 7.88 6.68
Suratthani DOA 8 766 ab 2,230 1,725 bc 1,574 4,721 8.44 ab 15.6 10.3 bc 114 3.79 ab 7.38b 7.19 6.12
Suratthani DOA 9 414 b 2,145 1,340 ¢ 1,300 3,899 5.06 b 14.3 83c 9.2 3.49 ab 8.86 a 7.12 6.49
Mean 613 2,211 1,874 1,567 4,701 7.29 15.7 11.0 11.3 3.58 7.67 7.43 6.23
CV (%) 39.5 13.6 21.7 31.7 10.9 171 - 15.0 8.0 7.2 -

Note : In a column, means followed by the same letter are not significantly different at 95% by DMRT
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Soybean Preliminary Yield Trial for High Protein Content

NUWUAT YURENY" 35T wAunSWE? waz Uivn nis?

Pimnapa Khunpilueg! Jeeraporn Kansup? and Preecha Kapetch?

ABSTRACT

The preliminary yield trial of a soybean breeding program for high protein content was
conducted at the Chiang Mai Field Crops Research Center (CMFCRC) during the dry and rainy
seasons of 2020. The objectives were to select and evaluate lines for high protein content
and desirable agronomic traits. The experiment was arranged in a randomized complete block
design (RCBD) with two replications, consisting of fifty-eight promising lines and two standard
check varieties: DOA Chiang Mai 2 and DOA Chiang Mai 60. The results showed that protein
content, plant height, number of pods per plant, number of seeds per pod, 100-seed weight,
grain yield, and days to maturity were significantly different among the tested lines.
Twenty-four promising lines (BD010, BD0O11, BD012, BD013, BD038, BD040, BD041, BDO44,
BDO46, BD0O47, BD068, BD090, BD093, BD098, BD100, BD105, BD110, BD122, BD124, BD125,
BD133, BD141, Tadangl and Tadang2) exhibited protein contents ranging from 39.40% to
41.60% in the dry season and from 39.71% to 40.81% in the rainy season. These lines were
selected for further evaluation in the standard trials conducted in the dry and rainy seasons

of 2021 and 2028.

Keywords: Soybean; High protein; Soybean breeding
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Table 1 Protein content (%) by NIRS analysis at Chiang Mai Field Crops Research Center in the
dry and rainy season, 2020

Protein content (%) by NIRS Protein content (%) by NIRS
Line/Var. Line/Var.

Dry % Rainy % Dry % Rainy %
1. BD006 3990 jv” 10318 40.17 a-e 104.42 31.BD083 39.98 j-u 103.39  39.65 b-g  103.07
2. BD0O09 40.58  c-l 104.94  39.57 b-h 102.86 32. BDO90 40.56  c-l 104.89 39.88 a-f  103.67
3. BDO10 40.96  a-f 10592  39.51 b-h 10270  33. BD0O91 39.02 wxy 10091 39.58 b-h  102.89
4. BDO11 40.85 a-h 105.64 4031 a-d 104.78  34. BD093 41.05 a-e 106.15 40.49 abc  105.25
5. BD012 4031  d-q 104.24  39.71 a-¢ 103.22  35.BD094 40.10 h-u 103.70  40.00 a-f 103.98
6. BD013 40.59 ¢k 10497  39.87 af 103.64  36. BD097 39.99  j-u 103.41 40.12 af 104.29
7. BD015 39.64  o-x 10251 39.89 af 103.69  37. BD098 3981 v 10295 4041 a-d  105.04
8. BDO16 39.70 n-w 10266 3950 b-h 102.68 38. BD100 40.21  ft 103.98 39.90 a-f 103.72
9. BDO17 39.84  k-v 103.03  39.11 e 101.66  39. BD101 38.90 xy 100.59 39.53 b-h 10276
10. BD020  39.48  s-x 102.09  39.77 af 103.38  40. BD105 41.07 ad 106.21  40.01 a-f 104.00
11.BD022  39.64  o-x 10251 39.84 af 103.56  41. BD107 39.93  j-v 103.26  40.20 a-e 104.50
12.BD023  40.14 h-u 103.80 39.61 b-h 10296 42.BD110 39.60 p-x 102.40  39.96 a-f 103.87
13.BD024  39.75 n-w 10279 39.01 fi 101.40  43.BD115 39.81 v 10295 40.20 a-e 104.50
14. BDO34 4048 cn 104.68  39.72  a-f 103.25 44.BD118 40.31 dq 104.24  40.17 a-e 104.42
15.BD037  39.95 j-u 103.31 39.86 af 103.61 45.BD122 40.61  b-k 105.02 40.28 a-d  104.70
16.BD038  39.85 k-v 103.05 4081 a 106.08  46.BD123 39.77 m-w 10284 40.48 abc 105.22
17.BD040  40.80  b-i 105.51 4040 ad 105.02 47.BD124 40.81  bAi 105.53 4061 ab 105.56
18.BD0O41  40.66 b 105.15 39.97 af 10390 48.BD125 4094  a-g 105.87 4031 a-d 104.78
19.BD043  40.10 h-u 10370 39.73 a-f 103.28 49.BD126 39.84  k-v 103.03 39.71 a-g 10322
20.BD044 4039 c-o 10445 4041 a-d 105.04 50.BD133 40.25 f-s 104.09 4045 a-d  105.15
21.BD046 4038 c-p 10442 4040 a-d 105.02 51.BD135 40.28 er 104.16 40.32 a-d 104.81
22.BD047 4055 cm  104.86 4032 a-d 104.81 52.BD136 39.87  k-v 103.10 40.10 af  104.24
23.BD058  39.52  r-x 10220 39.81 af 103.48 53.BD140 39.73 n-w 10274 3932 d-i 102.21
24.BD060  39.16 v-y  101.27 39.81 af 103.48 54.BD141 39.88  k-v 103.13  39.72 a-¢  103.25
25.BD063  40.06 i-u 10359 39.82 af 10351 55.BD146 39.43  ty 101.97 3857 ¢hi  100.26
26.BD065 40.17 g-u  103.88 39.39 (i 102.39  56. Tadangl 4160 a 107.58 40.28 a-d  104.70
27.BD068  40.03 i-u 103.52  40.04 af 104.08 57. Tadang2 41.14  abc  106.39 4047 a-d 10520
28.BDO70  39.87 k-v 103.10 39.81 a-f 103.48 58. MHS6 4139  ab 107.03 4033 a-d 104.83
29.BDO73 3957 gx 10233 39.61 b-h 10296 59. DOA CM.2 39.00 wxy 100.85 3832 i 99.61
30.BDO74  39.97  j-u 10336 39.96 a-f 103.87 60. DOACM.60 38.67 'y 100.00  38.47  hi 100.00
Mean 40.10 39.90 Mean 40.11 39.89
T-test *42/ *x T-test xx2/ Y
CV. (%) 0.73 1.08 CV (%) 0.73 1.08

YMeans in the same column followed by a common letter are not significantly different at the 5% by DMRT

Zx: significant at 5% level probably; **: significant at 1% level probably

% Protein content (%) compared to Var. DOA.CM60
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Table 2 Plant height, number of pods per plant, number of seeds per pod, 100 seed weight,
grain yield and days to maturity at Chiang Mai Field Crops Research Center in the dry

season, 2020

Line/Var. Plant height Pods/plant Seeds/pod 100-seed Yield Maturity
(cm.) weight (g.) (kg/rai) (DAE)

1. BDO06 3353 kw' 222 eq 195 b-e 1742 k-u 345  fn 91 abc
2. BD009 3592 it 230 d-q 197 a-e 19.05 d-q 400 cn 91 abc
3.BD010 3360 kw 20.5 h-g 196 a-e 18.04 h-t 322 ¢gn 86 de
4.BD011 30.08 ogw 170  opg 198 a-e 19.17  d-p 299 jn 87 cde
5.BD012 40.20 d-o 283 b-m 203 ae 19.08 d-g 500 bk 88 cde
6.BD013 2798  sw 20,6 gq 195 b-e 1719 lu 307 h-n 86 de
7.BD015 39.73 e-o 216 f-q 211 ab 16.96 l-u 351 en 88 cde
8.BD016 4135 cm 39.1 ab 2.07 abc 16.17  gu 733 a 91 abc
9. BDO17 40.25 d-o 234  d-q 1.92  cde 1741 ku 360 e-n 87 cde
10. BD020 37.26  ir 238 d-q 199 a-e 1829 fs 390 cn 87 cde
11. BD022 4192 ck 254 d-q 205 ad 16.48 o-u 375  d-n 86 de
12. BD023 46.06  b-h 265 d-q 191 cde 19.83  d-l 467  b-m 89 bcd
13. BD024 36.43 i 259 d-q 193 b-e 17.71 it 383 cn 87 cde
14. BD034 36.48 i-s 249 d-q 201 ae 1730 k-u 401  cn 86 de
15. BD037 3244  n-w 211 gq 201 a-e 18.24 g 338 fn 86 de
16. BD038 4753  b-g 220 eq 197 a-e 1941 d-o 387 ¢ 87 cde
17. BDO40 3153 ow 197  iqg 199 a-e 1834  fr 334 fn 86 de
18. BD041 38.85 gp 228 d-qg 199 a-e 18.78 e-q 390 cn 86 de
19. BD043 4782 b 323 b 196 a-e 1852 er 548 a-g 87 cde
20. BD0O44 33.00 m-w 248 d-q 201 a-e 1885 d-q 426 b-m 86 de
21. BD0O46 39.06 gp 218 eq 194  cde 19.36 d-o 349 en 86 de
22.BD047 3993 do 183 g 203 ad 1735  k-u 298 jn 86 de
23.BD058 34.60  j-u 265 d-q 201 ae 21.26  Dbf 516 & 93 ab
24. BD0O60 3833  h-q 375 abc 200 ad 1531  stu 531 & 93 ab
25. BD063 2693  u-w 19.6  iq 180 e 1675 m-u 264 lmn 90 bcd
26. BD065 27128 tw 188 j-q 180 e 1711 lu 254  mn 90 bcd
27. BD068 2652  u-w 205 h-q 180 de 1556 ru 256 mn 88 cde
28. BD070 43.10 ¢ 280 cn 198 a-e 1727 k-u 444 b-m 91 abc
29.BD073 3188 ow 233  d-q 192 b-e 1794  h-t 343 fn 90 bcd
30. BDO74 3442 jv 184 g 193 cde 16.23  p-u 189 n 90 bcd
31.BD083 30.58 p-w 158 ¢ 1.88 de 2044  d 254 mn 90 bcd
32.BD090 49.19  bc 2717 co 2.13  abc 2025 d-k 424 b-m 89  bcd
33. BD091 5458 ab 328 b-e 202 ae 1822 ¢ 556 af 91 abc
34. BD093 37.05 ir 20.2  iq 217 a 21.76  ad 415  b-m 91 abc
35. BD094 49.07  bc 298 b 217 ab 2133  a-e 611 abc 94 a
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Table 2 (Cont.)

Line/Var. Plant height Pods/plant Seeds/pod  100-Seed weight Yield Maturity
(cm.) (g) (kg/rai) (DAE)

36. BDO97 3783  h-g 237 d-q 2.09 abc 20.61  d-i 442  b-m 94 a
37.BD098 48.05 b-e 251 d-q 221 a 1841 er 471 b-m 93 ab
38. BD100 49.15 bc 29.6 bk 2.12  abc 2045 d 577  a-e 93 ab
39. BD101 4215  ck 284  b-m 217 ab 1853 e 635 ab 93 ab
40. BD105 2710  uww 221 eq 198 a-e 17.38  ku 348 en 90 bcd
41. BD107 2899 rw 20.1 iq 194  b-e 18.14 ¢ 313 h-n 89 bcd
42.BD110 39.22  f-p 336 bcd 203 a-e 16.99 l-u 537 a-h 91 abc
43.BD115 4335  cAi 31.2 b-h 199 a-e 16.15 q-u 464  b-m 89 bcd
44.B8D118 2508 w 175 m-q 195 a-e 1952 dn 308 h-n 89 bcd
45.BD122 40.68 c-n 29.1 Dbl 202 ad 17.19  l-u 471 b-m 90 bcd
46. BD123 37.15  ir 30.0  b-i 206 ad 17.71 it 509 & 91 abc
47.BD124 26.56  uvw 16,5 pq 197 b-e 18.17 g 273 kn 89 bcd
48. BD125 2785 sw 229 dq 193 b-e 15.09 tu 311 h-n 89 bcd
49.BD126 3585 it 19.2  iq 1.96 b-e 2429 a 420 b-n 91 abc
50. BD133 2755  tw 186 k-q 196 b-e 2111 b-g 345  fn 91 abc
51.BD135 3283 m-w 239 dq 197 a-e 2399 ab 517 & 91 abc
52.BD136 3365  kw 227 d-q 202 ad 23.65 abc 488  b- 91 abc
53. BD140 2580 ww 171 n-q 198 b-e 20.70 c-h 303 in 91 abc
54.BD141 4183  cl 287 Dbl 210 ab 19.68 d-m 534  a-h 91 abc
55. BD146 3741 her 265 cq 197  a-e 19.61  d-m 455  b-m 87 cde
56. Tadangl 31.76  ow 321 bf 1.89 cde 1753  j+t 495 bk 91 abc
57. Tadang2 3313w 315 bg 183 e 17.78 h-t 482  b-m 91 abc
58. MHS6 37.33  ir 332  bcd 187 de 17.15  l-u 422 b-m 87 cde
59. DOA CM.2 48.57  bcd 270 cp 198 a-e 16.56 n-u 405  b-n 84 e
60. DOA CM.60  58.75 a 447  a 204 ad 1454 u 594 a-d 91 abc
Mean 37.20 24.96 1.99 18.49 415 89
Totest xx2/ o *x o *x *x
CV.(%) 8.81 16.49 4.25 6.06 20.94 1.88

YMeans in the same column followed by a common letter are not significantly different at the 5% by DMRT

2/%.
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Table 3 Plant height, number of pods per plant, number of seeds per pod, 100 seed weight,
grain yield and days to maturity at Chiang Mai Field Crops Research Center in the rainy

season, 2020

Line/Var. Plant height Pods/plant Seeds/pod 100-seed weight. Yield Maturity (DAE)
(cm.) (g) (kg/rai)

1. BDO0O6 50.03 alV 28,6 d-m 194 fg 16.89 ¢k 309 b-h 101 ab
2. BD009 51.00 a-l 300 cm 194 fg 15.82 ik 276 d-h 102 a
3.BD010 aa.24 - 215 Im 215 b-e 15.88  jk 282 d-h 95 d
4.BD011 39.10 Kkl 26.1  h-m 204 cf 16.46 ek 321 a-h 95 d
5.BD012 4539 ¢l 273 em 207 of 1697  ck 361 a-h 95 d
6. BD013 3834 | 256 h-m 212 b-e 16.41 fk 341  a-h 95 d
7.BD015 5490 & 254  h-m 197 d-g 16.23 gk 269 e-h 99 ad
8. BD016 49.10 -l 305 cm 196 efg 1494  jkl 245  fgh 101 ab
9.BDO17 56.60 a-i 253  i-m 1.89 fg 15.80 ik 274 d-h 102 a
10. BD020 5706 ai 256 h-m 195 d-g 15.03  jkl 252 fgh 98 ad
11. BD022 5190 a-l 291 dm 195 efg 1536  jk 303 c-h 100 abc
12. BD023 56.24  a-i 263 gm 199 d-g 16.25 fk 308 c-h 101 ab
13. BD024 49.25 Dbl 339 am 197 efg 15.05  jk 409 a-h 101 ab
14. BD034 5798 & 349  al 232 a 1723 ¢ 554 a 95 d
15. BD0O37 6180 ae 292 dm 216 ad 19.65 abc 489 a-e 95 d
16. BD038 63.65 abc 240 klm 213 be 1891 a-g 362 ah 95 d
17. BD040 48.73  c-l 256 h-m 213 ad 18.69  b-h 397 ah 95 d
18. BD0O41 64.58 a 26.7 ¢m 216 ad 18.57  b-i 383 a-h 95 d
19. BD043 63.03 ad 265 g¢m 2.18 abc 1747 ¢ 288 d-h 95 d
20. BD044 60.44  a-g 185 m 215 ad 19.20 a-e 244 fgh 95 d
21. BD046 5785 & 295 cm 220 ad 19.02  af 409 a-h 95 d
22.BD047 59.78 a-h 337 am 223 ab 1859  b-i 451  ag 96 cd
23.BD058 47.10 el 312 b-m 202 dg 1553  jk 380 a-h 99 ad
24. BD060 46.23  f- 378 ak 1.96 efg 15.09  jk 396 a-h 100  abc
25.BD063 4558 ¢l 405 & 204 cf 17.24 ¢ 449  ag 101 ab
26. BD065 47.60 el 365 a-l 199 d-g 16.38  f-k 412  a-h 101 ab
27. BD068 4525 h-l 409 a-h 200 dg 1585 ik 464 af 101 ab
28. BD0O70 5740  ai 282 e-m 187 ¢ 1533 jk 313 b-h 97  bcd
29.BD073 46.21  f- 344 al 202 dg 16.71  d-k 451  ag 100 abc
30. BDO74 4458 -l 379 ak 203 cf 16.20 gk 470  af 100 abc
31. BD083 45.13  h-l 40.0 aj 200 d-g 16.09  h-k 451  ag 102 a
32.BD090 48.87  c-l 237  kim 2.19  abc 16.54  d-k 288 d-h 95 d
33.BD091 5333  a-l 428 ae 202 dg 1429 klm 419  ag 101  ab
34. BD093 5578 & 36.7  al 205 cf 1592 h-k 373 a-h 99 ad
35. BD094 64.25 ab 440 ad 210 b-e 16.47 ek 543 ab 101 ab
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Table 3 (Cont.)

Line/Var. Plant height Pods/pt. Seeds/pod 100-seed Yield Maturity
(cm.) weight (kg./rai) (DAE)
(g)

36. BD097 59.90 ah 46.6 ab 208 cf 14.78  jkl 493  a-e 101 ab
37.BD098 63.55 abc 4713  a 209 b-e 16.10 h-k 528 abc 101 ab
38. BD100 5292  a-l 23.7  klm 206 cf 1599  h-k 261 e-h 101  ab
39.BD101 54.05 ak 358 al 207 cf 14.85  jkl 341 a-h 102 a
40. BD105 40.58  jki 30.2 cm 197 efg 16.96  c-k 419  ag 102 a
41. BD107 4370 i 357 al 202 cf 1591 h-k 449  a-g 101 ab
42.B8D110 4893  c-l 418 ag 204 dg 16.54  d-k 452  a-g 98 ad
43.BD115 50.55 a-l 304 cm 192 fg 1471 jkl 337 a-h 96 cd
44.BD118 46.34  f-l 269 f-m 200 d-g 1707 ck 342 a-h 95 d
45.BD122 5215  a-l 334 am 202 d-g 16.22 gk 408 a-h 99 ad
46.BD123 46.90 e-l 368 al 199 d-g 1543 jk 438  a-g 99 ad
47.B8D124 4990 a-l 320 am 215 ad 1732 ¢ 436 a-g 95 d
48. BD125 4995 a-l 38.1 ak 203 cf 17.03  ck 505 a-d 97 bcd
49. BD126 57.19  a-i 248  j-m 210 b-e 21.05 ab 349  a-h 98 ad
50. BD133 4320 d-l 356 al 199 d-g 18.41  b-i 466 a-f 98 ad
51.BD135 57.08 ai 239  kim 205 cof 2162 a 354  a-h 97 bcd
52.BD136 56.22 & 31.7  b-m 213 Db-e 1931 ad 390 a-h 96 «cd
53.BD140 61.15 af 241 klm 218 abc 21.14  ab 387 a-h 98 ad
54.8D141 63.40 abc 36.6  a-l 204 cf 16.56  d-k 413 a-h 99 ad
55.BD146 56.78  a-i 297 cm 197 d-g 14.84  jkl 248  feh 101  ab
56. Tadangl 47.05 el 423 af 197 efg 11.14 n 319  b-h 97  bcd
57. Tadang2 50.33  a-l 449  abc 199 dwsg 11.77  mn 372 a-h 97  bcd
58. MHS6 54.15  ak 425 a-e 199 dwg 12.25  lmn 383  a-h 96 cd
59. DOA CM.2 4332 -l 255 h-m 200 dg 1523 jk 221  ¢h 86 e
60. DOA CM.60  50.85 a-l 260 h-m 200 dg 1172 mn 184 h 96 cd
Mean 52.22 32.06 2.05 16.43 374 98
Totest xx2/ 0 - % *x *x
C.V. (%) 10.84 18.21 292 6.38 23.60 1.66

YMeans in the same column followed by a common letter are not significantly different at the 5% by DMRT

Zx: significant at 5% level probably; **: significant at 1% level probably
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© (D)

Figure 1 Plant type of the promising high protein lines, they should be listed as: (A) Tadangl; (B)
Tadang2; (C) BD038; (D) BD124
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Varieties and Characteristics of Sorghum in Thailand
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Sombun Wandee!" Piyatida insuk” Kanchana Nuekaew" Sujittra Pikulthong" Narong Yonjaitan®

ABSTRACT

Sorghum is a highly nutritious cereal used as human food and animal feed. Currently,
sorghum varieties in Thailand were distributed in many areas, both government agencies and
farmers. Suphan Buri Field Crops Research Center had collected sorghum varieties to study
their characteristics and select pure varieties. The 30 sorghum varieties were collected from
the National Corn and Sorghum Research Center. Kasetsart University, Faculty of Agriculture,
Kamphaeng Phet Rajabhat University and farmers in Tak Fa District, Nakhon Sawan Province.
The result found that, KU 439 variety was a sorghum with the highest yield (881 kg/rai). KKU
40 variety was a sweet sorghum with the highest sweetness (19.40 brix degree). Ruangreiw 1 variety
was a bloom sorghum that gave an average yield 356 kg¢/rai, and Kinnaree 2 variety was a
foxtail millet that gave the highest average yield 168 kg/rai. The collected data of sorghum

can be used for research and development of sorghum varieties and production technology.

Keywords: sorghum; sweet sorghum; broom sorghum; foxtail millet
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Table 1 Agronomic traits, yield and yield component of sorghums from the collection at Suphan Buri Field Crops Research Center, early rainy

season, 2022 -2024

agronomic characters
o Plant height | Stem size |Days to|No. of | Leaf | Leaf | Stem |Panicle | Panicle | Weight | Weight | seed | Seed Brix Seed color |Harvesting
Ne varieties (cm) (cm) flower |leaves |length |width |length | length | Width | 1,000 |/panicle | yield | size |(degree) age
(day) |/plant| (cm) | (cm) | (cm) | (cm)) | (cm) |seeds (g) (9) (kg/rai) | (mm)

1 DOA Suphan Buri 2 164 1.97 83 15 54.5 7.50 1.20 20.4 6.30 30.0 58.5 727 3.98 - white 128
2 DOA U-Thong 1 133 1.77 58 10 63.5 795 | 270 27.1 7.50 29.0 53.2 655 3.65 - white 83
3 DA5 144 2.08 71 13 57.8 8.81 5.01 24.8 8.12 26.0 69.8 695 3.28 - white 106
a4 DAl 138 213 63 12 64.9 8.85 | 5.61 26.3 8.53 30.0 77.0 652 3.95 - white 88
5 Hegari 270 1.65 94 16 58.1 7.70 1.30 18.4 6.20 23.0 59.3 780 3.33 - white 129
6 Hegari (h) 259 1.66 99 15 614 | 7.65 | 045 16.9 5.60 26.0 55.9 550 3.45 - white 130
7 DOA Suphan Buri 60 108 2.14 58 12 757 8.65 | 557 28.7 8.02 29.0 753 671 3.54 - red 83
8 KU 630 125 2.08 61 13 732 | 8.71 5.47 27.9 8.04 26.0 79.5 854 3.53 - red 86
9 KU 439 131 1.80 58 14 58.9 9.39 | 7.82 23.0 9.37 27.0 78.6 881 4.65 - white 83
10 | KU 804 108 2.10 59 14 65.6 9.82 | 3.70 22.7 9.03 31.0 79.6 864 3.98 - white 84
11 | KU 902 116 1.87 58 12 67.6 8.12 | 6.02 26.9 7.05 20.0 48.0 697 2.86 - red 83
12 | UT 1694 141 1.82 83 16 61.8 7.85 | 4.50 21.8 6.95 24.0 59.0 439 3.28 - white 118
13 | Sawan 261 1.57 7 13 54.3 6.30 | 10.18 224 6.40 17.0 32.1 301 2.47 18.8 brown 102
14 | BJ 248 248 1.53 73 13 46.9 5.15 | 18.61 17.1 5.13 21.0 45.0 473 2.78 17.0 brown 98
15 | Rio 226 1.60 69 14 50.1 7.43 11.3 24.2 6.26 220 49.5 519 3.18 18.5 white 94
16 | KKU 40 265 1.68 59 13 54.0 6.00 | 9.03 19.9 7.10 20.0 42.3 458 2.63 19.4 brown 84
17 | Keller 256 1.59 64 14 522 | 6.87 10.7 233 6.33 15.0 35.8 450 2.05 17.2 brown 89
18 | DOA Suphan Buri 1 241 1.39 52 10 54.0 6.33 16.9 274 591 18.0 518 435 2.89 17.0 brown 87
19 | Wray 207 1.61 74 11 557 7.31 12.7 24.9 6.62 220 46.3 4a8a 2.96 16.5 brown 109
20 | Cowley 222 1.59 65 14 522 | 6.87 10.7 233 6.33 23.0 35.8 508 3.18 17.3 brown
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Table 1 (Continued)

agronomic characters

o Plant height | Stem size |Days to|No. of | Leaf | Leaf | Stem |Panicle | Panicle | Weight | Weight | seed | Seed Brix Seed color |Harvesting
No varieties (cm) (cm) flower | leaves | length |width |length | length | Width | 1,000 |/panicle | yield | size |(degree) age
(day) |/plant| (cm) | (cm) | (cm) | (cm)) (cm) |seeds (g) () (kg/rai) | (mm)
21 | CB 23 253 1.67 78 14 58.8 6.47 | 7.99 19.2 7.67 17.0 45.9 401 3.10 18.2 white 103
22 | CB7 258 1.27 73 14 504 | 7.05 14.6 14.9 5.95 19.0 29.5 333 2.96 17.0 white 98
23 | CB14 254 1.45 78 14 49.6 6.38 13.2 179 6.53 220 38.5 431 3.31 17.4 white 103
24 | CB5S 266 1.56 76 14 51.1 5.87 12.4 217 5.64 24.0 44.8 439 3.48 18.6 white 101
25 | Ruangreiw 1 132 1.08 58 7 74.0 | 577 | 9.10 41.0 13.9 230 473 356 3.40 - black 83
26 | broom 138 1.06 a5 7 60.5 | 474 | 223 34.7 38.3 22.0 16.9 109 3.05 - black 78
27 | Kinnaree 1 713 0.45 58 7 42.8 2.07 13.2 19.4 2.01 1.24 6.4 127 1.35 - yollow 83
28 | Kinnaree 2 73.1 0.67 58 13 424 | 283 | 127 25.8 2.78 3.07 14.4 168 1.56 - black 83
29 | TakFal 111 0.72 58 8 474 | 2.67 174 27.6 2.99 2.03 11.1 104 1.67 - yollow 83
30 | TakFa2 110 0.57 a8 14 355 | 235 | 109 22.5 1.88 1.11 6.10 67.2 1.28 - orange 70

Remark: No. 1 - 12 are sorghums,
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No. 13 - 24 are sweet sorghums,

No. 25 - 26 are broom sorghums,

No. 27 - 30 are foxtail millet
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Figure 1 seed characteristic of sorghums and millets from collection
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Hrewulediven Tury nanangs : anewug V1/TF86-5-B-B-B-478B
Green Fiber Cotton with Leaf Pubescence and High Yield:
V1/TF86-5-B-B-B-47B Line

=

wea1 Jundine?” Uiy dysyiFes” Adla annussauY aufa WusaY

Payuda Jankua'" Parinya Sebunruang Siwilai Lapbanjob' Somkid Pandee®

ABSTRACT

Green fiber cotton is a raw material that helps reduce dyeing and bleaching processes
in textile handicrafts, making it environmentally friendly. However, the existing green fiber
cotton variety, DOA Tak Fa 86-5, is not resistant to cotton leafhopper and has relatively low
yield. Therefore, the cotton breeding project was initiated to develop a new green fiber cotton
variety with high yield, good fiber quality, and resistance to insect pests. The breeding program
began in 2012 at the Nakhon Sawan Field Crops Research Center by crossing DOA Tak Fa
86-5 (green fiber) with native cotton and hairy-leaf cotton varieties, creating 12 hybrid
combinations. Mass selection was applied in the F, to F4 generations, followed by pure line
selection in Fs to F4 under inoculated conditions for cotton leaf roll disease and without
chemical insecticide application. By the F¢ generation in 2018, 14 promising green fiber lines
were obtained. From 2019 to 2022, yield performance and varietal characteristics were
evaluated. The advanced line V1/TF86-5-B-B-B-47B produced a seed yield cotton of 147 kg/rai,
while DOA Tak Fa 86-5 yielded only 95 keg/rai. Under natural pest infestation and without
insecticide treatment, V1/TF86-5-B-B-B-47B had significantly fewer cotton leafhoppers
compared to DOA Tak Fa 86-5 and DOA Tak Fa 2. This resistance is associated with a higher
trichome density 320 trichomes/cm? on the leaf surface and 585 trichomes/cm? on the midrib
compared to 38 and 66 trichomes/cm? in DOA Tak Fa 86-5 and DOA Tak Fa 2, respectively.
Trichome density is known to be correlated with resistance to cotton leafthopper. In terms of
yield, V1/TF86-5-B-B-B-47B produced 275 kg/rai of seed yield cotton, higher than DOA Tak Fa
86-5 (26 kg/rai) and DOA Tak Fa 2 (67 kg/rai), even without chemical pest control. This
demonstrates the high potential of this advanced line under organic or low-input conditions.
Additionally, the line shows g¢ood resistance to cotton leaf roll disease.

Keywords: cotton; green fiber; Cotton leafhopper; high yield

Y audidenivlsunsaissd uasaissa 60190
Y Nakhon Sawan Field Crops Research Center, Nakhon Sawan, 60190
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Table 1 Yield and Fiber quality of V1/TF86-5-B-B-B-47B compared to DOA Tak Fa 86-5 yield
comparison from different trial stages during 2019-2022

Relative to DOA

PTY s  RTY  FTY
Line/Variety Mean¥ Tak Fa 86-5
(1) (5) (5) (4)

(%)
Seed cotton yield (kg/rai)
V1/TF86-5-B-B-B-47B 217 ab 168 a 160 44 e 147 154
DOA Tak Fa 86-5 158 b 55b 105 62 C 95 100
Mean® 171 128 148 57 - -
CV. (%) 22.8 17.6 22.5 26.1 - -
Fiber quality
Ginning out turn (%)
V1/TF86-5-B-B-B-47B 233 22.6 24.3 24.7 23.7 102
DOA Tak Fa 86-5 22.1 23.1 237 23.7 23.2 100
Fiber Length (inch)
V1/TF86-5-B-B-B-47B 1.18 1.20 1.20 1.18 1.19 99
DOA Tak Fa 86-5 1.25 1.16 1.19 1.21 1.20 100
Fiber Strength (g./tex)
V1/TF86-5-B-B-B-47B 18.9 17.1 17.3 17.2 17.6 101
DOA Tak Fa 86-5 19.1 16.9 16.9 17.2 175 100
Micronaire
V1/TF86-5-B-B-B-47B 25 25 2.6 2.2 2.5 109
DOA Tak Fa 86-5 25 24 2.2 2.1 2.3 100
Uniformity (%)
V1/TF86-5-B-B-B-47B 61 63 63 63 63 103
DOA Tak Fa 86-5 60 60 61 61 61 100

Remark: Means followed by the same letter within the same column are not significantly different at the
95% confidence level using DMRT

YPT: preliminary trial 1 location

ZST: standard trial 5 location

¥RT: regional trial 5 location

YFT: farm trial 4 location

¥ Mean from preliminary, standard, regional and farm trials (15 locations)

¥ Mean from cotton lines/varieties of preliminary (16), standard (10), regional (8) and farm (6) trials

Fiber quality standards

Fiber Length Classification Fiber Strength Classification (g./tex)
Less than 1.00 inch - Short fiber 21-22 - Low strength
1.00-1.14 inches — Medium staple 23-25 - Medium strength
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1.15-1.29 inches - Long staple 26-28 — High strength
Greater than 1.29 inches - Extra-long staple
Fiber Fineness Classification (Micronaire) Fiber Uniformity Index Classification (%)
Less than 3.0 — Very fine Less than 41 — Very low
3.0-3.9 - Fine 41-43 - Low
4.0-4.9 - Medium 44-46 — Medium
5.0-5.9 — Coarse 47-48 - High
6.0 or more - Very coarse Greater than 49 - Very high

Source: Modified from Parinya et al. (2021);, Payuda et al. (2023a, 2023b)

Table 2 Total number (32 counts) of insect pests per 10 plants on 4 cotton line/varieties under

natural infestation at Nakhon Sawan Field Crops Research Center in 2023

Cotton
Cotton Cotton Cotton  Tobacco
Line/Variety Leaf Spider  Ladybug
aphid jassid thrips whitefly
roller
V1/TF86-5-B-B-B-47B 1,852 692 a 105 b 1,020 b 797 b 32 12
V1/TF86-5-B-B-B-55B 1,727 848 a 75b 1,000 b 534 b 32 12
DOA Tak Fa86-5 3,087 1,543 b 1a 290 a 2a 37 9
DOA Tak Fa2 1,019 1,807 c 2a 345 a 2a 29 17
Mean 1,921 1,222 45 664 334 32 12
F-test ns ** * ** ** ns ns
CV. (%) 14.5 7.26 18.6 9.08 19.8 14.1 279

Remark: Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT)
* Significant at 5% level of probability
** Significant at 1% level of probability

" Not significant
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Table 3 Total number of seed cotton yield and hairs density on the leaf and midrib in flowering

stage on 4 cotton line/varieties under natural infestation at Nakhon Sawan Field Crops

Research Center in 2023

hairs on cotton hair cotton
Line/Varieties Yield (kg/rai)
leaf/cm? midrib/cm?
V1/TF86-5-B-B-B-47B 275 a 320 a 585 a
DOA Tak Fa86-5 26 b 35b 55b
DOA Tak Fa2 67 b 65 b 120 b
Mean 152 196 325
F-test *% *% *%
C.V.(%) 15.13 23.08 8.90

Remark: Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT)
* Significant at 5% level of probability
** Significant at 1% level of probability

" Not significant

Table 4 Percentage of cotton leaf roll disease incidence and interaction of 3 cotton line/varieties

under greenhouse condition at Nakhon Sawan Field Crops Research Center in 2019 and

2021
Line/Variety Disease incidence (%) Interaction”
V1/TF86-5-B-B-B-47B 0.0 Resistant
DOA Tak Fa 86-5 0.0 Resistant
Deltapine Smooth Leaf (susceptible check) 83.1 Susceptible

Remark: ¥ 0-10% = Resistant
11-40% = Moderately resistant
41-100% = Susceptible

Source: Modified from Siwilai et al. (2021)
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Figure 1 Green fiber cotton with leaf pubescence: V1/TF86-5-B-B-B-47 line
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: Uniformity of cotton line

: V1/TF86-5-B-B-B-47 line shows resistance to cotton leaf roll disease

: Deltapine Smooth Leaf (DPSL) shows susceptible to cotton leaf roll disease
: V1/TF86-5-B-B-B-47B line showing hair density on the leaf surface

: V1/TF86-5-B-B-B-47B line showing hair density along the midrib

: Leaf shape: deeply lobed with raised serrated margins

: Petal color: cream Anther color: cream

: Boll shape: ovoid

: Fiber color: green




Figure 2 Lint and fiber of V1/TF86-5-B-B-B-47B line
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Seed Production of Promising Hybrid Maize NSX152067
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Kanchaya Tadso" Somkid pandee Wimonrat Indan Surin Suksiri Kanjana Intasorn

ABSTRACT

Hybrid maize seed production requires appropriate technologies optimized for each
hybrid to ensure high seed quality, germination, and vigor. This study aimed to develop a
suitable seed production technology for the new hybrid maize NSX152067, which was
developed by the Nakhon Sawan Field Crops Research Center. Field experiments were
conducted during 2023-2024. In 2023, a study was conducted to determine the optimal row
ratio between the female inbred line (Nei542012) and the male inbred line (Takfa 5) using a
randomized complete block design (RCBD) with five replications and four treatments: female-
to-male row ratios of 3:1, 4:1, 5:1, and 6:1. In 2024, the effect of planting time on hybrid seed
yield and quality was examined using an RCBD with four replications and five treatments: (1)
simultaneous planting of female and male lines, (2) female planted 2 days before male, (3)
female planted 4 days before male, (4) male planted 2 days before female, and (5) male
planted 4 days before female. The results showed that row ratios ranging from 3:1 to 6:1
produced average seed yields of 475-536 kg/rai, with no significant differences. For planting
time, the highest seed yield (526 kg/rai) was obtained when the female was planted 2 days
before the male, which was not significantly different from simultaneous planting or planting
4 days apart. Seed quality in terms of kernel size, germination, and vigor was not significantly
different among treatments. Therefore, a female-to-male row ratio of 4:1 and simultaneous
planting are recommended for ease of field management and effective seed production. This
technology can be transferred to farmers, farmer groups, agricultural cooperatives, and
agribusiness operators to enable on-farm production of high-quality hybrid maize seed of

NSX152067 and support future commercialization.

Keywords: maize; seed production; parental line

Y audidenivlsunsaissd uasaissa 60190
Y Nakhon Sawan Field Crops Research Center, Nakhon Sawan, 60190
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Table 1 Seed vyield, percentage of seed moisture content and shelling at harvesting of

NSX152067 hybrid seed production at NSFCRC during rainy season, 2023

Female: male ratio Seed yield (kg/rai) Seed moisture (%) Shelling (%)
3:1 536 275 66.7
4:1 500 274 62.0
5:1 496 29.6 63.8
6:1 475 29.8 66.8
Mean 501 285 64.8
F-test (0.05) ns ns ns
CV. (%) 10.3 9.80 7.31
Remark: ns=non-significant difference

Table 2 Percentage of seed germination and seed vigor of NSX152067 hybrid seed production at
NSFCRC during rainy season, 2023

Female: male ratio Seed germination (%) Seed vigor (%)

16/64 18/64 20/64 16/64 18/64 20/64
(inch) (inch) (inch) (inch) (inch) (inch)

3:1 94 98 98 95 98 99

4:1 95 98 97 95 98 98

5:1 94 98 98 96 97 98

6:1 95 97 98 93 97 98

Mean 95 98 98 95 98 98

F-test (0.05) ns ns ns ns ns ns
C.V. (%) 2.16 1.18 1.03 2.35 0.94 1.15

Remark: ns=non-significant difference

Table 3 Plant height and days to 50% flowering of female and male inbred of NSX152067 hybrid
seed production at NSFCRC during rainy season, 2023

Female: male ratio Plant height (m) Days to 50% flowering (day)
Female Male silking tasseling

3:1 1.55 1.58 57 55

4:1 1.53 1.55 57 55

5:1 1.52 1.59 56 55

6:1 1.53 1.58 56 55

Mean 1.53 1.58 57 55

F-test (0.05) ns ns ns ns

C.V. (%) 2.50 2.11 0.84

Remark: ns=non-significant difference
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Table 4 Seed vyield, percentage of seed moisture content and shelling at harvesting of

NSX152067 hybrid seed production at NSFCRC during rainy season, 2024

Planting-date regime Seed yield (kg/rai)  Seed moisture (%) Shelling (%)
Planting on the same day 518 a 31.2 64.0 a
Planting female 2 days earlier 526 a 324 62.6 a
Planting female 4 days earlier 524 a 31.7 60.5 ab
Planting male 2 days earlier 288 b 31.7 49.4 b
Planting male 4 days earlier 103 ¢ 31.9 254 ¢

Mean 392 31.9 524
F-test (0.05) ** ns **
CV. (%) 23.8 5.20 13.6

Remark: Means followed by the same letter within a column were not significantly different at 95% level
of probability using Duncan Multiple Range Test (DMRT)

ns=non significant difference **=significant at 99% level of probability

Table 5 Percentage of seed germination and seed vigor of NSX152067 hybrid seed production at
NSFCRC during rainy season, 2024

Planting-date regime Seed germination (%) Seed vigor (%)

16/64 18/64 20/64 16/64 18/64 20/64
(inch) (inch) (inch) (inch) (inch) (inch)

Planting on the same day 96 a 98 ab 98 a 94 97 98 a
Planting female 2 days earlier 97 a 98 ab 99 a 96 97 99 a
Planting female 4 days earlier 97 a 99 a 99 a 97 98 99 a
Planting male 2 days earlier 92b 97 bc 96 b 93 96 96 b
Planting male 4 days earlier 95a 95 ¢ 95b 95 94 95 b
Mean 95 97 971 95 96 97
F-test (0.05) ** * ** ns ns **
C.V. (%) 1.77 1.28 1.19 1.88 1.66 1.22

Remark: Means followed by the same letter within a column were not significantly different at 95% level
of probability using Duncan Multiple Range Test (DMRT)
ns=non significant difference *=significant at 95% level of probability

**=significant at 99% level of probability
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Table 6 Plant height and days to 50% flowering of female and male inbred of NSX152067
hybrid seed production at NSFCRC during rainy season, 2024

Planting-date regime Plant height (m) Days to 50% flowering (day)
Female Male silking tasseling
Planting on the same day 144 b 1.50 ¢ 56 56
Planting female 2 days earlier 146 b 1.56 ab 56 56
Planting female 4 days earlier 146 b 157 a 56 56
Planting male 2 days earlier 1.54 a 1.54 ab 56 55
Planting male 4 days earlier 153a 1.53 bc 56 56
Mean 1.50 1.54 56 56
F-test (0.05) * ** ns ns
C.V. (%) 2.63 1.30 1.29 1.41

Remark: Means followed by the same letter within a column were not significantly different at 95% level
of probability using Duncan Multiple Range Test (DMRT)
ns=non significant difference *=significant at 95% level of probability

**=significant at 99% level of probability
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Study on The Rate of Cow Manure Suitable for Growing Organic Cassava

in The Farmer's Field

U3znINg wnwem” yeywnde Asyean? dsdnual autin?
uqd fvSwnY damisng Jmas”
Prapaporn Paengda®” Bunluea Srimungkun? Siriluk Somnuek?

Malulee Sitthisa¥ Sommai Wangthong"

ABSTRACT

Organic cassava can be processed into starch and further transformed into food
products for consumption. Currently, most consumers demand processed products made
from organic cassava because the starch is used to produce food for infants and for the organic
food consumer group. The production of organic cassava still requires new knowledge,
particularly regarding the appropriate fertilizer rate to enhance yield and make the investment
worthwhile. This experiment aimed to study the suitable rate of fermented cow manure
fertilizer for growing organic cassava. In the 2024 experiment, three fertilizer rates were
selected from the best-performing ones in 2022-2023. These were the application
of composted cow manure at rates of 15, 18, and 21 folds the nitrogen analysis value of the
composted cow manure. These treatments will be tested and compared to a control (no cow
manure applied) in large-scale field trials on a farmer’s field in Ubon Ratchathani Province,
using plots of 20x20 m/treatment. The result showed that using fermented cow manure
at a rate of 21 folds the nitrogen value gave the highest fresh root yield, dry root yield, starch
yield, and starch percentage with outputs of 7,569 keg/rai (fresh root), 3,038 keg/rai (dry root),
2,286 keg/rai  (starch), and 30.2% starch content, respectively. When compared
to the no-fertilizer treatment: fresh root yield increased by 55.15% dry root yield increased
by 60.11% and starch yield increased by 64.31%. In terms of income, using the manure fertilizer

increased revenue by 55.15%, resulting in a net profit of 15,007 Baht/rai, with a BCR of 2.95.

Keywords: Organic cassava; Cow manure

b nquide gudidenivlsguasivsill, andiideivlsuasianaumindsany
¥ Ubon Ratchathani Field Crops Research Center (UBFCRQ), Field and Renewable Energy Crops Research Institute
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i1 N= 1.8 (Table 1) auvAnivadfuneuusuugeiu daranudunsa-as (pH) 5.17 Y3ua
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vosuiinsUasuntas Tne pH anaudniies OM ifudy Avai. P uas Exch. K fuwnlduanas
ARUTNIN (Table 2)
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RaANABINITRATud Uz nd B lawainan OM detdesnin 0.65% Faluszauingd
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21 wh Arleseilulasiauvesdeyadinin dudendsdinandaiduan Wduuis nandauls
waziefidudiuls gafigalaedl nandn 7,569 3,038 2,286 nn./l3 uay 30.2% muddy (Table 3)
SeiSsuiiisunandatunisldlédenuinnislddeyativein sudsvdsinandniatuan sy

[y o A
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Tadoyatmindisns 15 uay 18 whAdesesilulasiauvesoyaiimin WewSeuisufunisll
Tddeyaianmin i1 2 Soilnandauiutu 41.55% way 51.09%
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49.11% n1slddeyatininis 2 §ns1 Sneldrsnldadeyatanin $ns 21 wih Ardisei

lulasiuvestoyatviin agil 13.6% uas 4.06% uasiiflsserueti 17.39% uag 4.35% (Table 6)
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Table 1 Chemical analysis of cow compost samples with the standards of Department

of Agriculture (DOA). Farmer field at Ubon Ratchathani province, 2024.

Parameter/Compost Cow compost DOA standard
Moisture (%) 0.8 <30

pH 8.1 5.5-8.5
Total N (%) 1.8 >1

Total P (%) 1.1 >0.5
Total K (%) 3.2 >0.5

E.C. (EC;dS/m) 7.6 <10

OM (%) 34.4 >20

C/N Ratio 11/1 <20/1

Table 2 Chemical analysis of soil samples before and after improving the soil texture and after harvesting

cassavas. Farmer field at Ubon Ratchathani province, 2024.

pH OM  AwvaiP Exch.K
(%) (mgkg (mgrke)
Chemical property of soil before improving the sail texture 517 052 9.20 24.40

Treatments

Chemical property of soil after improving the soil texture

1. Cow compost 0 fold 577 056 10.64  34.80

2. Cow compost 15 folds of the nitrogen analysis 6.06 049 1172 133.35
of cow compost

3. Cow compost 18 folds of the nitrogen analysis 561 0.75 13.67 152.70
of cow compost

4. Cow compost 21 folds of the nitrogen analysis 588 0.88 1830 239.40

of cow compost

Chemical property of soil after harvesting cassava

1. Cow compost 0 fold 531 055 9.59 18.60

2. Cow compost 15 folds of the nitrogen analysis 589 0.60 10.69 55.80
of cow compost

3. Cow compost 18 folds of the nitrogen analysis 546 058 14.11 43.40
of cow compost

4. Cow compost 21 folds of the nitrogen analysis 578 093 2385 52.00

of cow compost
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Table 3 Data of fresh yield dried yield and starch yield. Farmer field at Ubon Ratchathani
province, 2024.

Yields (kg/rai)
fresh dried starch

Treatments

1. Cow compost 0 fold 3,395 1,212 816

2. Cow compost 15 folds of the nitrogen analysis
5,809 1,979 1,265
of cow compost

3. Cow compost 18 folds of the nitrogen analysis
6,942 2,294 1,412
of cow compost

4. Cow compost 21 folds of the nitrogen analysis
7,569 3,038 2,286
of cow compost

Dried yield = (%DM x fresh yield/rai) /100
%DM = (0.72 x %starch) + 18.4 Starch yield = (weight of fresh yield/rai x %starch) / 100

Table 4 Percentage of starch, number of roots, fresh weight, number of plants, harvesting

index and height. Farmer field at Ubon Ratchathani province, 2024.

% No.of Fresh No.of  Hawesting Height
Treatments starch roots/plant weight/plant plants/ai  index  (cm)
(kg)
1. Cow compost 0 fold 24.0 5.55 1.95 1,777 0.8 120
2. Cow compost 15 folds 21.8 8.45 3.39 1,775 0.8 144
of the nitrogen analysis
of cow compost
3. Cow compost 18 folds 20.4 7.65 3.83 1,777 0.8 158
of the nitrogen analysis
of cow compost
4. Cow compost 21 folds 30.2 7.23 4.56 1,777 0.7 233

of the nitrogen analysis

of cow compost
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Table 5 Cost information for cassava production. Farmer field at Ubon Ratchathani province, 2024.

Cow Cow Cow Cow
Cost compost compost compost compost
0 fold 15 folds 18 folds 21 folds
1. Plowing 250 250 250 250
2. Shoveling 250 250 250 250
3. Seed 550 550 550 550
4. Planting 500 500 500 500
5. Weed control 600 600 600 600
6. Cow compost 2 Baht/kg 0 3,000 3,600 4,200
7. Fertilizing 0 300 300 300
8. Cutting seed 300 300 300 300
9. Harvesting and transport 750 750 750 750
Total 3,200 6,500 7,100 7,700

Table 6 Data of cost, yield, benefit and Benefit Cost Ratio (BCR). Farmer field at Ubon Ratchathani

province, 2024.

Cost (Baht/rai) Yield/ rai (kg) Incomes Netprofit BCR

Treatments
(Baht/rai)  (Baht/rai)
1. Cow compost 0 fold 3,200 3,395 10,185 6,985 32.18
2. Cow compost 15 folds of the 6,500 5,809 17,427 10,927 2.68

nitrogen analysis  of cow compost

3. Cow compost 18 folds of the 7,100 6,942 20,826 13,726 2.93
nitrogen analysis of cow compost

4. Cow compost 21 folds of the 7,700 7,569 22,707 15,007 2.95

nitrogen analysis of cow compost

Cassava price at 3.00 Baht/kg
(Benefit Cost Ratio: BCR from Incomes: | by Cost: C, I/C > 1
Worth the investment, I/C = 1 at par, I/C < 1 Loss
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Study of carotene content of oil palm germplasm

< aa o o 1/* a g 2/ 2 a6 o/ i 1/
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Pensiri Jumradshine” Orawan Jittham? Vichanee Omzubsin'

ABSTRACT

Interspecific hybrids between Elaeis oleifera and Elaeis guineensis oil palm is a genetic
resource with many outstanding characteristics, including short trunks, short leaflets, disease
resistance, and high levels of unsaturated fatty acids, carotene, and vitamin E. It is therefore
suitable for use in oil palm breeding to increase the quantity and quality of oil produced.
The objective is to study the biochemical characteristics of interspecific hybrids germplasm
stored at the Surat Thani Oil Palm Research Center. Based on the results, Carotene among
some individuals line 261 showed an outstanding value of 1,736 ppm. Unsaturated fatty
acids of line 163 were higher with a range of 64% compared to current breeding materials.

In the future, this germplasm could be used in oil palm breeding programs for high
quality of oil palm, Databases for the development of Molecular markers for Identification
and Validation of Candidate Genes Involved in carotene content and fatty acids composition

of oil palm.

Keywords: Interspecific hybrids; Carotene content; Fat fatty acids
UNANED

Unaninduduyiingzning Elaeis oleifera way Elaeis guineensis tJuwiaanugnssy
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Urduihdutugie Bnusnuly e audifetnduindugsiugssnd lnenud aefumuneiay 261

AUSULALIINTINEaNe 1,736 ppm nsalusiulddus anesu 163 IA1aeds 64% WalUSeuiieuiu

'
(9 a

wugiugnluldagdu  luewemwenugnssullanunsatnldlulusunsudsud seiusurausnduiidy

Y augidendutniugsug sl 126 vy 4 duavingun sunengaufvg daminginugisnll 84340
Y Suratthani oil palm research center, 126 Village No. 4 Tha Uthae sub-distrct, Kanchanadit district, Suratthani Province, 84340
7 guéndeuraudiunsed 68 vy 1 duavieu1vl dunenassvien Jamiansed 81120

¥ Krabi oil palm research center, 68 Village No. 1 Huay Namkhao sub-distrct, Khlongthom district, Krabi Province, 81120

* Corresponding author: j_pensiri@hotmailcom
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Urduisiugnuaundutiuviafifinsalydulidudigeog sening 58-64% 31w 7 fdu laun
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ppm (Maricillo et al., 2021)
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voswmadaruduiusfunsaluifudasy uaranesguitulduiuimuslfnsaluiudaseldifu 5%
madensaluiudassiinlasndwelsd gndessseulullawalasdiiiuiisauifse lasunfundy
1isu Elaeis guineensis midunsziiazasantituvemeaetduiinganaylutig 23-24
Fah vuediuduitugnaunduitusiedengniafiuiefusiony 22 -29 e wui guay
Undushsfuduedienuisiauiu 160 242 way 244 (Table 3) denpdasfun1snaasses Herndn
et al,, (2025) ﬁwudﬁwzmilﬁuL?imﬁmuwammﬂwéuﬁwﬁu%mﬁmgsw’m 26.5-29 @i
asAUsENaUNZA"Y
mmmmgmam‘ﬂssﬂaummsﬂhémfﬂﬁ’mm@ﬁmaumLuaswaamsﬂ%’uﬂqaﬁ’uﬁ: Usunu
thifutenzanededlitionndn 22% Vinahsuvesgruaundutiduiiuduiedaiudl 2 S
uanenatud utudnuazetesfusznouduldun nsfiona dadiuvenudenidedn nvanudely
Usinuthifutewdenieurts Fanut fugnuasndutuussanaunduuduiniudweindasui 2
NUIBLAVAY 163 ﬁﬂ%mmfﬁu@iamawqaﬁa 29.3% AUSuuLAlITIY 1,324 ppm nsalududu

1318367 64.21% Luldadruvainzaifong JANMINU 7.6% Unsusatldanikie 75.8% (Table 4 )

dgunanImaasy

MnuvasTugnIsuUduTTuEwe e wohaedfunineay 261 TUinauelsfiusugeds
1,736 ppm 83dUsznaunsalusiu aedy 163 dnsaluiulsidudsiugsds 64% owFeuiisuiu
wugAvgnlutagtiu worszznisfufeaimnzauvosundudtuduviind szesdaus 22 - 29
fani annsoideiusnsuamesumailureeiuslnemamesdsilododmiunisn Anndu
ihstuualsfiugdld Tuewramdotus nssudanuisauldlulusunsuy fuuseiugundandaiudi
é’ﬂwmmmmwﬁwﬁuqq maamulﬁulma'q%’agav‘iﬂugnﬂumiﬁ’mmm%wmsﬂuLaqa (molecular

markers) dmSuszykaraTIvdeUBuTMmIUANUSINMLAlIIuLareAUsEnoUnsa luduliagauaiugn

BNE1S91999

035m1l 293 war AT wnilTaue. 2550, lenansivnstduiaf. nsulvniaens.
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Table 1 Fatty acid composition of oil palm interspecific hybrids.

Line C14:0 Cl16:0 Cil6:1 (180 C18:1cis Ci18:1tran C18:2 (C18:3 (C20:0 SAT UNSAT

1 095 4537  0.26 3.18 39.50 1.01 9.07 0.28 0.38 49.89 50.11
20 0.26 3755 0.48 3.27 44.22 1.44 1193 043 0.42 41.50 58.50
26 0.73 4245  0.10 5.63 41.13 0.16 8.91 0.32 0.57 49.38 50.62
40 0.63 4585 0.18 4.02 39.21 0.70 8.74 0.26 0.42 50.91 49.09
46 057 4169  0.17 391 43.51 0.79 8.61 0.36 0.40 46.56 53.44
ar 0.85 46.70  0.23 3.25 39.03 0.86 8.45 0.24 0.40 51.19 48.81
48 0.71  46.09 0.21 3.08 41.20 0.98 7.22 0.23 0.29 50.17 49.83
67 056 40.19  0.45 3.64 42.82 1.15 1045  0.38 0.35 4a4.74 55.26
102 079 4421 0.11 4.24 41.80 0.69 7.52 0.26 0.40 49.63 50.37
103 0.70 4318 0.20 4.01 42.24 0.74 8.27 0.28 0.38 48.27 51.73
104 1.04 4235 0.15 4.06 42.79 0.69 8.23 0.30 0.40 47.84 52.16
113 0.81 4169 0.16 10.88 42.21 0.18 3.30 0.30 0.47 53.86 46.14
124 090 4641 0.20 3.99 3741 0.69 9.76 0.28 0.36 51.66 48.34
126 054 4745 0.22 3.92 40.28 0.32 6.74 0.12 0.40 52.32 47.68
136 063 4620 0.24 3.04 41.37 0.63 7.25 0.26 0.39 50.26 49.74
163 050 31.17 045 3.75 49.87 1.20 12.28 0.41 0.37 35.79 64.21
166 090 39.10 0.10 9.55 39.95 0.34 9.26 0.28 0.53 50.08 49.92
173 082 3330 0.18 4.21 47.79 0.84 1212 0.34 0.40 38.72 61.28
174 078 4285 0.29 3.34 40.87 1.01 10.14  0.32 0.41 47.38 52.62
182 0.86 4595 0.24 2.86 37.94 1.05 1042 0.26 0.41 50.08 49.92
211 144 4799  0.11 5.32 33.74 0.18 1038 0.34 0.52 55.26 4474
218 1.56 4749  0.20 3.22 38.43 0.86 7.68 0.28 0.29 52.57 47.43
239 088 4564  0.16 3.73 40.80 0.77 7.48 0.24 0.30 50.54 49.46
242 1.44 4515  0.48 3.16 36.51 0.58 1201  0.38 0.29 50.04 49.96
246 038 3185 044 3.54 50.05 1.14 11.73  0.49 0.38 36.15 63.85
249 086 4179  0.11 5.41 42.27 0.55 8.29 0.29 0.43 48.49 51.51
250  0.66 42.66  0.00 4.81 42.72 0.62 7.82 0.25 0.47 48.59 51.41
257  0.60 4253 043 3.29 41.76 1.16 9.52 0.37 0.34 a6.77 53.23
261 0.62 33.62 1.05 4.10 45.41 1.68 12.62 0.50 0.40 38.74 61.26
262 056 3635 0.38 4.47 44.26 1.02 12.10 0.39 0.46 41.84 58.16
264 039 33.69 0.60 4.24 46.08 1.26 12.80 0.50 0.44 38.76 61.24
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Table 1 (Continued)

Line C14:0 C16:0 C16:1 C18:0 C18:lcis C18:1tran C18:2 C18:3 (C20:0 SAT UNSAT

270 1.59 46.88 0.16 4.22 38.70 0.54 7.29 0.21 0.40  53.09 46.91
273 095 4737  0.00 4.64 38.88 0.91 7.25 0.00 0.00 5296 47.04
278 133 5125 0.17 4.08 34.55 0.69 7.29 0.20 046  57.11 42.89
274 0.00 4931 0.19 3.68 34.48 0.72 11.00  0.27 035 5334 46.66
279 112 4449  0.11 4.53 40.17 0.16 8.88 0.18 0.36 5050 49.50
278 0.78 46.10 0.22 3.38 39.31 0.79 8.76 0.28 0.37  50.63 49.37
281 156 46.12  0.16 4.42 38.57 0.44 8.13 0.26 0.34 5245 47.55
286 1.03  49.02 0.18 391 32.61 0.65 1195 0.18 0.46 5443 45.57
292 048 4068 0.15 3.79 41.98 0.77 11.29 037 0.47 4543 54.57
298 1.04 45,60 0.18 3.96 38.29 0.71 9.55 0.28 0.39  50.99 49.01
308 099 4652 0.25 2.82 39.73 0.95 8.15 0.28 0.31  50.64 49.36
310 1.35 44.06 0.18 3.23 40.48 0.93 9.14 0.29 0.35 4899 51.01
314 071 4211 0.17 4.75 43.00 0.69 7.74 0.27 055 48.12 51.88
316 0.46 3741 0.70 3.17 43.38 1.60 1243 048 038 41.41 58.59
320 1.66 47.02 0.11 4.03 36.60 0.75 9.71 0.11 0.00 5270 47.30
333 1.12  43.05 0.15 4.42 40.90 0.67 8.93 0.29 0.46  49.05 50.95
348 0.75 4355 0.26 3.08 43.20 0.97 7.60 0.27 033 47.70 52.30
350 1.08 4291 0.18 4.22 41.58 0.72 8.75 0.27 0.30 4851 51.49
360 1.27  50.59  0.27 297 34.89 0.66 8.68 0.29 0.38 5521 44.79
361 1.06 4746  0.27 8.60 295 38.21 0.88 0.23 033 5745 42.55
368 087 4702 0.23 3.20 39.11 0.94 8.06 0.23 0.33 5142 48.58
406 056 4105 0.25 3.13 43.85 1.00 9.55 0.28 0.33 4507 54.93
596 083 46.17 0.22 3.39 39.93 0.84 797 0.30 0.35 50.73 49.27
598 1.20 46.28 0.16 4.57 38.23 0.68 8.26 0.24 0.38 5243 47.57
621 1.67 48.60 0.15 4.76 33.53 0.33 1030  0.24 0.40 5544 44.56
631 1.38 5145 0.16 4.37 31.81 0.31 9.78 0.30 0.44  57.65 42.35
637 1.50 4994  0.11 5.13 33.26 0.38 8.91 0.26 0.50  57.07 42.93
642 1.01 4736  0.20 3.21 39.54 0.70 7.36 0.26 0.35 5193 48.07
643 127 4737  0.26 293 37.84 0.98 8.73 0.31 031 51.88 48.12
645 136  46.13  0.20 3.47 38.38 0.29 9.54 0.26 0.39 5134 48.66
682 054 4483 0.28 3.35 38.70 0.95 1071 0.26 0.37  49.10 50.90

Ustgu3uIns lInavwaviudoy
anmuudyuwsisnazwsnannuwavviu Us:31U 2568



Table 1 (Continued)

Line C14:0 C16:0 C16:1 C18:0 C18:1cis C18:1tran (C18:2 (C18:3 (C20:0 SAT UNSAT

690 081 4464 0.00 4.09 40.56 0.00 9.84 0.02 0.04 4958 50.42
693 1.07 4712 0.22 3.40 34.84 0.54 12.11 025 0.45 5205 47.95
695 0.71 4459 0.18 3.63 41.83 0.20 8.14 0.32 0.39  49.32 50.68
729 142  51.02 0.31 281 3243 0.88 1052 0.26 0.35 55.60 44.40
739 133 4567  0.17 4.22 39.10 0.53 8.42 0.22 0.35 5156 48.44
727 1.02 46.08 0.24 3.25 36.95 0.66 1113 0.25 0.41 50.76 49.24

Table 2 Fatty acid composition of oil palm interspecific hybrids.

Line Carotenes (ppm) lodine Value
1 639.03 50.02
20 587.13 56.55
26 560.63 49.66
46 748.47 53.29
67 517.06 55.26
104 390.00 54.60
124 830.53 51.32
163 1,324.79 52.30
182 1,301.67 -
218 506.38 50.13
242 910.10 49.34
246 875.34 54.65
249 843.84 51.97
250 929.54 48.70
257 1,152.87 51.42
261 1,736.85 51.42
262 446.96 48.17
278 974.97 50.99
292 724.54 57.93
308 1,071.82 50.00
310 566.93 50.77
314 1,147.80 53.95
316 615.67 54.03
368 806.07 48.03
406 436.81 57.28

598 920.25
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Table 3 Optimum harvest point of oil palm interspecific hybrids.

Line Optimum Harvest (week) Saturated fatty acids  Unsaturated fatty acids
26 25 49.38 50.62
40 25 50.91 49.09
46 23 33.65 66.35
67 26 44.18 55.82
94 27 52.73 a71.27
100 26 54.95 45.05
101 22 51.49 48.51
102 23 51.96 48.04
103 26 43.38 56.62
104 26 46.32 53.68
105 23 49.07 50.93
113 27 53.86 46.14
119 25 49.53 50.47
123 23 51.44 48.56
124 26 53.15 46.85
136 26 50.26 49.74
157 27 41.45 58.55
160 29 56.37 43.63
162 26 54.77 4523
163 26 50.35 49.65
164 22 44.56 55.44
165 23 44.21 55.79
166 24 50.08 49.92
174 23 47.38 52.62
182 23 50.08 49.92
183 23 48.75 51.25
188 23 56.08 43.92
198 25 53.74 46.26
201 23 56.52 43.48
211 25 55.26 44.74
218 25 52.57 47.43
220 26 53.96 46.04
225 25 56.47 43.53
242 30 48.72 51.28
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Table 3 (Continued)

Line Optimum Harvest (week) Saturated fatty acids Unsaturated fatty acids
244 29 51.33 48.67
246 27 52.90 47.10
249 23 52.04 47.96
251 25 48.69 51.31
255 25 53.92 46.08
257 24 46.77 53.23
258 25 51.33 48.67
261 22 51.79 48.21
262 25 51.30 48.70
267 24 43.85 56.15
270 27 53.09 46.91
273 25 52.96 47.04
274 23 53.86 46.14
275 25 52.82 47.18
278 23 50.63 49.37
279 26 50.50 49.50
281 26 52.45 47.55
292 26 50.88 49.12
293 24 50.61 49.39
297 26 45.85 54.15
298 23 50.99 49.01
299 25 52.89 47.11
308 23 50.64 49.36
314 26 49.70 50.30
316 23 43.34 56.66
320 25 52.70 47.30
333 23 49.05 50.95
347 22 49.64 50.36
348 27 49.42 50.58
350 23 48.51 51.49
360 27 55.21 44.79
361 24 53.38 46.62
368 24 51.42 48.58
406 23 45.07 54.93
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Table 3 (Continued)

Line Optimum Harvest (week) Saturated fatty acids Unsaturated fatty acids
596 23 50.73 49.27
598 23 52.43 47.57
621 26 55.44 44.56
631 28 57.63 42.37
637 28 57.07 42.93
642 24 51.93 48.07
643 25 51.88 48.12
645 27 51.34 48.66
682 25 49.10 50.90
690 26 49.58 50.42
693 28 52.05 47.95
695 26 49.13 50.87
127 24 50.76 49.24
729 26 55.60 44.40
739 24 51.56 48.44
Table 4 Bunch composition of oil palm interspecific hybrids.
Line % Fruit Fruit
FM/F DM/F S/F K/F O/DM O/B
set weight
163 72.0 8.1 80.5 53.7 7.6 9.4 75.8 29.3
182 64.3 8.8 96.2 67.1 1.5 1.7 68.2 29.5
246 72.4 15.5 82.1 55.0 6.5 8.5 65.9 26.2
262 67.4 8.5 85.6 56.8 6.4 6.3 69.5 26.6
263 63.1 9.2 95.0 66.8 1.2 3.2 64.7 27.3
264 64.3 8.8 95.2 68.1 2.7 1.4 62.6 27.4
316 73.1 6.7 79.9 50.9 8.6 9.0 72.5 27.0
Standard cross > 70 - > 80 - <10 <10 >65 >22

Note FM = Fresh mesocarp, DM = Dry mesocarp, F = Fruit, B = Bunch, FM = Fresh mesocarp, DM = Dry

mesocarp, F = Fruit, B = Bunch
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A Study on the Carbon Footprint of Soybean Production
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Nanthana Chaiwong"

ABSTRACT

The agricultural sector has the second highest greenhouse gas emissions among all
industries. Transitioning toward more environmentally friendly crop production systems not
only helps mitigate climate change but also supports farmers in achieving more stable
incomes and promotes sustainability in Thailand’s agriculture sector. This study aimed to
assess the carbon footprint of soybean production in San Pa Yang Subdistrict, Mae Taeng
District, Chiang Mai Province. The field study was conducted during the dry season of 2025
using a non-experimental research design. Data was collected from soybean farmers through
interviews and field sampling. Crop cut data were gathered from 2 x 4-meter plots, with
3 sampling points per farmer, totaling 10 farmers. All collected data were converted into
greenhouse gas emissions and expressed as carbon dioxide equivalents per unit of yield
(ke COe/kg yield). The results showed that the average greenhouse gas emission coefficient
for soybean production was 0.2443 kg CO,e/kg yield. The stage with the highest emission
coefficient was the planting and crop management process, which accounted for 0.53
ke CO,e/kg yield. However, appropriate fertilizer uses and reduced tillage practices were
found to be effective in lowering greenhouse gas emission coefficients, indicating

opportunities for making soybean cultivation more sustainable and climate friendly.

Keywords: Carbon footprint; Soybean production
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Table 1 Average kg CO,e/kilogram yields of soybean from 10 farmers in Mae Taeng District,

Chiang Mai Province, in the dry season of 2025.

Resources used (Unit/rai)

footprint (keCO2e/kilogram yields)

Activities
max min Average max min Average Total
1. Inputs preparation Diesel (L) 12000  1.000 6500 0.0392 0.0551 0.0458
Benzine/Gasoline (L) 1.000 0500 0750  0.0038 0.0053 0.0044  0.0502
2. Soil preparation Diesel (L) 4000 3370 3685 00222 00312 0.0260
Benzine/Gasoline (L) 0500 0200 0350 0.0018 00025 00021 0.0280
3. Planting Diesel (L) 1000 0500 0750  0.0045 0.0064 0.0053  0.0053
4. Plant take care and Diesel (L) 0000 0000  0.000 00000 0.0000 0.0000
protections Benzine/Gasoline (L) 1000 0500 0750 00038 0.0053 0.0044
Nitrogen (N) (kg) 5500  2.800 4150 0.0369 00519 0.0431
Phosphorus(P0s) (k) 5500 2800 4150 00119 00167 00139
Postassium (K,0) (kg) 6400 3400 4900 00160 00225 00187  0.0802
5. Harvesting Diesel (L) 7000 5000 6000 00362 00509 00423  0.0423
6. Transportation Diesel (L) 6500 2500 4500 00271 00382 00317
Benzine/Gasoline (L) 1500 0700  1.100  0.0056 0.0078 0.0065  0.0382
7. yield (kg /rai) 450 320 385 02090 0.2939 02443  0.2443
footprint
02090 02939  0.2443

(kgCO2e/kilogram yields)
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navainsauaulvdnsonandndumdasiinaniug nan. 1edlai 84-2
The Effect of Abscisic Acid on Yield of Vegetable Soybean Cultivar
DOA Chiang Mai 84-2

2354 WuSlweas?” Tana Tauraz? Usun niwsY waz Wesisy wuslyeds?

Jongrak Phunchaisri” Sopit Jaipala’ Preecha Kapetch' and Kiatrawee Phunchaisri¥

ABSTRACT

Plant growth regulators are widely beneficial. However, several factors and limitations
must be considered when applying these substances. This study aimed to investigate the
effect of abscisic acid (ABA) application on vegetable soybeans yield cultivar DOA. Chiang Mai
84-2. The experiment was conducted during the dry season of 2024 at the Chiang Mai Field
Crops Research Center. A 4x3 factorial experiment was arranged in a randomized complete
block design (RCB) with three replications. The first factor was three levels of ABA
concentration: 1, 5 and 10 ppm, and a water spray as a control treatment. The second factor
was three growth stages of vegetable soybean: Vg, Ry and Rs. The results showed that applying
10 ppm of ABA by foliar spraying at the flowering stage (R;) resulted in the highest marketable
yield of 1,731 kg/rai. ABA enhanced the number of pods per plant, leading to an increased
yield. Consequently, the income and benefit-cost ratio (BCR) were also the highest, at 34,620
baht/rai and 1.70, respectively.

Keywords: Abscisic acid; Yield; Vegetable Soybean DOA.; Chiang Mai 84-2
UNANED
a15AuANNITRs i ulnvesyd Useleviag 1901199319 win1sldarsinaid dade
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onandndImAsalnantug nn. Wedlui 84-2 anfiunslugauds U 2567 a Audidenivlsdedlny
MIURNUAITNAGBILUU 4x3 Factorial in RCB 91u7U 3 91 lnaUadeN 1 Ao ANududuYey ABA
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Y Chiang Mai Field Crops Research Center. Nonghan, Sansai, Chiang Mai. 50290
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Z Office of Agricultural Research and Development Region 1, Maehae Subdistrict, Muang District, Chiang Mai 50100
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othnandniinansauudnnga wudn nswy ABA adududu 10 ppm. linandninan
fidmngld (nsa A+B) gafianade 1,683 nn/ls sesasnlaun msvu ABA mmdiudu 5 uaz 1 ppm.
Tinandnfisminglfiads 1,613 way 1,594 nn./ls daunmsruhwalinandeiingaiisimeldinde
ﬁaaﬁqm 1,449 nn/ls (Table 1) w9y ABA ﬁiwzmmﬁfgLauimﬁt,mﬂﬁmﬁuiﬁmawémE]ﬂam:m
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1,588 nn./ls (Table 1)
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AmeElnegetioy 4.5 . uaﬂmﬂﬁﬁ”’aaaa{]a%’aiaiﬁmaﬁia@mmwsumﬁ"amﬁaaﬁiﬂamimaﬁ AN
Wy 11.69 Woslduduind (Table 2)
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A% ABA Aadadu 1, 5 uag 10 ppm. AR 20,296, 20,315 uag 20,340 vw/ls mudeiu Wisuieu
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Man3ae U (Benefit Cost Ratio : BCR) geitgamindy 1.70 sl nnnssu3siiAn BCR 1nndn 1 3
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Table 1 Yield components and growth characteristics of vegetable soybean cultivar DOA Chiang Mai 84-2 affected by ABA spraying in the dry season

of 2024 at the Chiang Mai Field Crops Research Center.

Plant height  Nodes  Branches  Total yield Marketable yield Plant Pods Seeds 100 Fresh seed wt.

freatment (cm.) /plant /plant (kg/rai) (kg/rai) /rai /plant /pod (e
ABA concentration (A)

1 ppm 35.5 8.56 b 292 b 1,709 a 1,594 b 32,400 17.3 ab 2.40 81.8
5 ppm 34.6 8.80 b 289 b 1,723 a 1,613 b 33,200 18.4 a 2.37 81.3
10 ppm 33.7 8.61b 3.29 a 1,762 a 1,683 a 32,956 18.6 a 2.41 83.6
Water spray 36.3 9.30 a 263 b 1,561 b 1,449 ¢ 33,444 157 b 2.45 82.7
Growth stage (B)
A 33.8 853 b 2.87 1,692 1,548 b 33,600 157 b 2.47 82.6
Ri 35.7 8.97 a 2.98 1,697 1,617 a 32,400 19.8 a 2.43 82.5
Rs 35.6 8.96 a 2.96 1,678 1,588 ab 33,000 170 b 2.32 81.9
Mean 35.0 8.82 2.93 1,689 1,585 33,000 17.5 2.41 82.3
F-test” A ns *x *x *x *x ns * ns ns
F-test” B ns * ns ns ns ns * ns ns
F-test! ns ns ns ns ns ns ns ns ns
A*B

C.V. (%) 7.55 4.43 11.1 5.32 4,75 10.6 12.5 9.73 2.89

Note: Values followed by the same letter in the same column are not significantly different at p < 0.05 by DMRT

Yns = not significant, * = significant at P< 0.05, ** = significant at P< 0.01
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Table 2 Pod characteristics and sweetness of vegetable soybean cultivar DOA Chiang Mai 84-2

affected by ABA spraying in the dry season of 2024 at the Chiang Mai Field Crops

Research Center.

No. of std. Pod width Pod length Pod Sweetness
Treatment pod/kg (cm) (cm) thickness (% Brix)
(cm)
ABA concentration (A)
1 ppm 200 1.46 6.89 b 1.02 11.8
5 ppm 202 1.49 6.89 b 1.04 11.7
10 ppm 207 1.49 7.11 a 1.04 11.5
Water spray 202 1.49 6.84 ¢ 1.05 11.8
Growth stage (B)
Vq 199 1.50 6.99 1.07 11.8
R; 205 1.48 6.90 1.01 11.8
R, 203 1.48 6.91 1.03 11.5
Mean 203 1.48 6.93 1.04 11.7
F-test” A ns ns * ns ns
F-test" B ns ns ns ns ns
F-test” A*B ns ns ns ns ns
C.V. (%) 6.64 2.22 2.78 5.38 6.25

Note: Values followed by the same letter in the same column are not significantly differentat p < 0.05 by DMRT

Yns = not significant, * = significant at P< 0.05, **
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Table 3. Economic returns and yield of vegetable soybean cultivar DOA Chiang Mai 84-2
under ABA application during the 2024 dry season at the Chiang Mai Field Crops

Research Center.

Treatment Marketable yield Income Cost BCR
(kg/rai) (Baht/ra)””  (Baht/rai)”

1.1 ppm at V, 1,509 30,180 20,296 1.49
2.1 ppm at Ry 1,659 33,180 20,296 1.63
3.1 ppm at R; 1,613 32,260 20,296 1.59
4.5 ppm at V4 1,575 31,500 20,315 1.55
5.5 ppm at R, 1,625 32,500 20,315 1.60
6.5 ppm at R, 1,637 32,740 20,315 1.61
7. 10 ppm at V4 1,665 33,300 20,340 1.64
8. 10 ppm at R; 1,731 34,620 20,340 1.70
9. 10 ppm at Rs 1,653 33,060 20,340 1.63
10. Water spray at V, 1,443 28,860 20,290 1.42
11. Water spray at R; 1,454 29,080 20,290 1.43
12. Water spray at Rj 1,451 29,020 20,290 1.43
Mean 1,577 31,537 20,310 1.55

YSelling price = 20 Baht/kg

ZProduction cost: Plowing and ridging 900 Baht/rai, Seed cost: 1,200 Baht/rai, Irrigation: 600 Baht/rai,
Planting: 1,200 Baht/rai, Weed control + labor: 715 Baht/rai, Insecticide application + labor: 1,345 Baht/rai,
Fertilizerapplication + labor: 11,430 Baht/rai, ABA application + labor: 206-250 Baht/rai, Harvesting: 3,600 Baht/rai
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dnstlouazsnruszrnsivangaurantsnandadeaiian
A18WUSALAY CNBG-CN2-066-53-27-5
Appropriate Fertilizer and Population Rates for Elite Black Gram
Lines, CNBG-CN2-066-53-27-5

Fee¥au wluuda" 9991 Fauadried” Al wiuwilou”

Wilairat Pankaew"" Achara Jomsa—ngawongl/ Samittha Maenmeun"

ABSTRACT

The objective of this research was to study the appropriation of fertilizer rates and
population rates affected to CNBG-CN2-066-53-27-5 elite black gram line growth and yield. This
research was conducted at Dongkhenluang experimental and propagation field in 2024. A split
plot design with 3 replications was used. The main plot had 3 population rates such as 64,000,
96,000, and 128,000 plants/rai. The sub plot had 6 fertilizer rates based on soil analysis viz ON-
P-K, IN-P-K, 1.5N-P-K, 2N-P-K, R+ON-P-K (R = Rhizobium bio fertilizer), and R+1N-P-K N-P,0s-K,O
kg/rai. The results found that yield had an interaction between fertilizer rates and population
rates. The black gram planting at 96,000 plants/rai with 4.5-3-6 N-P,Os-K,O kg/rai fertilizer gave
the highest yield of 356 kg/rai. Meanwhile, there was no interaction between fertilizer rates and
population rates in 1,000 seed weight and pods/plant which 1,000 seed weight was not
statistically different in 3 population rates (66.4-67.2 ¢) and 6 fertilizer rates (65.7-69.8 g), but
pods/plant was statistically different in population rates which 64,000 plants/rai gave 30
pods/plant higher than 96,000 and 128,000 plants/rai while pods/plant in 3-3-6 4.5-3-6 6-3-6
R+0-3-6 and R+3-3-6 fertilizer rates was not statistically different which gave pods/plant of 25-
26 pods that higher than 0-3-6 fertilizer rate gave 16 pods. The economic return analysis by
benefit cost ratio (BCR) found that the black gram planting at 96,000 plants/rai with 4.5-3-6 N-
P,0s-K,0 ke/rai fertilizer gave the most value to investment which had the BCR of 1.5.
Keywords: black gram; population rates; fertilization rates, yield

UNANED

v
Sl

n15nAaeldTngUszata LadAnyInavednIlenardnsUssvInsimuisausionis

9
'
a [ al

WinAule wagnandnvosddeaimanefugiiau CNBG-CN2-066-53-27-5 Aniunisfiuas
NARBILATVYIRUTNYAUNUIINA AudITeNYlIToum 0,30 2.9oum U 2567 119uHUATT
nAaeuy Split plot 119U 3 61 Main plot Ae $as1Us¥EIns 3 $M51 lekA 64,000 96,000 uas
128,000 #1/13 Sub plot Aim 8n31Ued1uIU 6 8731 bAKA 0-3-6 3-3-6 4.5-3-6 6-3-6 R+0-3-6
(R= Yednmlsladon) uaz R+3-3-6 nn. N-P,0s-K,0 /13 nuin wandnvesiadefiamanewugiiay

Y guéideiinlsdoum e.assner a.dsum 17150
Y Chai Nat Field Crops Research Center, Sapphaya, Chai Nat 17150
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CNBG-CN2-066-53-27-5 fufduiusseninednaionazdnuszens lnensgndndeasednm
Usgns 96,000 fw/ls saudunisladednsn 4.5-3-6 n. N-P,0s-K0 /15 inandngsgn 356 nn./Ls
dvdutvein 1,000 Wwan wagsuauilndedy wuin dnslauazdnsnussansufiufduiusiu lay
n3UgnTidaTUsEEINT 64,000 96,000 WA 128,000 #u/ls fwiin 1,000 whn s 66.4-67.2
n. warnsladenndam S 1,000 win sewing 65.7-69.8 ndu laumndnedumeadn Sauauiln/s
odgnludnsuszwng 64,000 u/ls dwauiln/su 30 Hin gandimsUgnludnsussans 96,000
uag 128,000 fu/ls ogreilfodrdnmnaada vaeiinisldlendsns 3-3-6 4.5-3-6 6-3-6 R+0-3-6
Wag R+3-3-6 nN. N-P,0s-K,0 /15 Laiusnsinediu I31unuln/du sening 25-26 dn uigeninnisldde
8§31 0-3-6 s uauiln/du 16 Hn egnilfeddymeadn el einaneuunumaasugialagls
wauszleviner1amu (Benefit Cost Ratio : BCR) m3ugniaidisadednsuszansg 96,000 siu/ls
safumslatesng 4.5-3-6 nn. N-P,0s-K,0 /13 Tis BCR duddenisasyudign vy 1.5
AdARY: TR shsusyans: on31Jy; Nande

unin

fuTouduiinasgiafifiongdu Tihiies nuuddléa 14lussuuuaniis 1wy Ygnreudilue
Tuufiuszaufonds msmzannsolirnuiuiiviesylufunendufuffieninldlaglinsenuse
waNARIINTN Ugnaeuvevdamsviumiedivls iednsnsseuinvesuuasdngiis wagifiuniy
GIHGHATRRIRNOM) Fudeainmd 2567 ﬁﬁuﬁﬂgﬂ 27,350 15 wan@dn 4,396 fu (NSUAWASUNTIAYRS,
2568) Tnenanandnlvgllugnannssumeiien mafiunandasofiud udnuuammisly
mMsiiumanandudefamvesUszma uaziinlemalunisudstuilofinsUaainisd

mstgniadefialildnanangs uazduaenisamu duegfunaneilade wu Wus wdauas
AugANANYIivesAu Fn15dan13Au 1 uags1neIvns Tufaninianden iudu 519
lulnsiau s1avieavesa wazsmlnunaien dmudAguariivsinugduinde Tneflunumdfy
lun1siasgdaule Wawwinis waznishinandn (Oad et al., 2003) gudideiiylsdeumlaoimuniug
TR ﬁiﬁwamﬁmqammzﬁm%’uqmmmﬁuL‘wwﬁ"maﬂ (81501 hazAMe, 2554) WHEIYIA
wmaluladlunisifindszaniamnisnan ielildnandniigs uazauisaandununisuanasle
nsfnwdnsszansuagdnie iutadendefiannsodioiunandn wazandununisudn
Sudefadld dedu enitedingusvasd iefnundanieuardanussnnsfmunzaudmiy
msasiulauaglinanandmududenmadiusieu CNBG-CN2-066-53-27-5 iilerdudoyauugii
dmsumsugnidenindaneiugfisu
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aunsaluazdsnIg
gunsal
1. fudeiafaeiusiei $1umm 1 aesiug Ao CNBG-CN2-066-53-27-5
2. {piadl 0-6-0 0-0-60 uaztlog3e 46-0-0 uandelsludoudade
3. ansiedlauiviivnoudan
4. ansedasiuminlsauazuiasdngity
5. fangunsalmansinunsiidndu 1wy 90U gt ganszay uazidenving s
/s
MLNUNITNABBILUU Split plot 31U 3 8
Main plot Aip 9R31U52¥1nT 3 DA
1. 64,000 /13
2. 96,000 fiu/l3
3.128,000 s/l
Sub plot fa dn31Ue 6 8m31 (Table 2)
1. ON-P-K 1¥11983A AT 18%AY (0-3-6 NN. N-P,0s-K,0 /13)
2. IN-P-K W909A1ATI89AY (3-3-6 NN. N-P,05-K0 /13)
3. 1.5N-P-K WinUa9A1ATI8AU (4.5-3-6 nN. N-P,0s-K,0 /15)
4. 2N-P-K WvaeAasIenay (6-3-6 nn. N-P,05-K0 /13)
5. R+ON-P-K 1inveamdtas1gsiau (R= Jegannlslaiden) (R+0-3-6 nn. N-P,Os-
KO /13)
6. R+IN-P-K tvi1veeA13as189diu (R= Jedinnwlslailen) (R+3-3-6 nn. N-P,Os-
K0 /13)
dudunsmaaoslugouds Mulammaassuazveionusivadnueinals o.indwi 9. doum
Tnefumegsiuneulgnin@eifiaiiisesiu 0-20 ey, Tesevismewnsiisluiu damnudunse-ss
(pH) 6.71 Buvideimg 0.67 % Woamesaiidulszlow 58 un/nn. Inuvadesiuandsuld 22 un/n.
(Table 1) ﬁﬂﬁuﬁaﬂﬁﬂﬂmﬁmuﬁﬁLﬂiﬂzﬁﬁﬂﬁ@iﬁ 3-3-6 NN. N-P,0s-K,0 /5 (npaidauasiautavy
SHARNIINITINYAS, 2564) lawdEuRudienna 3 uaska 7 wienensedldteiniisesiiumunsis
fifmun (Table 2) Ugnii@iiinsanesiusiieu CNBG-CN2-066-53-27-5 Tuuiasmaassvunn 3x5 4.
Tngldszogseminaun 0.5 u. lsowdaduuo Wedudeneny 10 3u neuwsnlvinde 40 60 wag 80
fu/ms. munssAseRsIUgniidivue mud iy nsquasnu TsihdessuuaUsanes un 10 u
wuasauirfivnowson waslvidmdgn 1 Yu iuarnaidestutiinlsawazuuas Wonunisd
yhanevedsauazisas uieuastuiindeyaluiiudl 2¢ 1. dufviegsiududoiisssaiuie
ediaszsinisiadniuln esdusznouNanan Lagnandn iteyauniiaTginanisada (analysis
of variance) WU3suLfisuaIuBANA1IvsA1Ladslaeds Duncan's multiple range test (DMRT)
TATIVHANDUMMUMNAATEFAA MienaUselevsion1au (Benefit Cost Ratio : BCR)
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NANISNAABIRAZINT

NANTNARDINNTUN AT USRI CNBG-CN2-066-53-27-5 Inemaaeusng1ie
SAudnsWIEans Tugauas U 2567 2.48um

NanAnvaINITYIRIT A WUSALAY CNBG-CN2-066-53-27-5

ans1Jeiufduiusiudnsuseving msﬂqﬂﬁl’aL%mﬁaﬁwé’wé’mwiz‘mﬂi 64,000 A1/13
Smfunsl¥8nsle 6-3-6 An. N-P,05-K,0 /13 Tiinandmuiniigaindu 318 nn./l5 (Table 3)
599891 Ao 995108 3-3-6 WAy R+0-3-6 Nn. N-P,0s-K,0 /15 lvinandn 285 uar 273 nn./ls
AU W 3 gns1lelvinandnldunnd1eiuniada n1suanaiednsiuseving 96,000 fu/ls
wazmsli8nste 4.5-3-6 nn. N-P,0s-K,0 /15 Winandnunndigaviniu 356 nn./ls umnsnseea
fiffuddymeaifunslddesnsdu uaznsugndns 128,000 du /15 waznsl¥8ms1ls R+0-3-6
AN, N-P,05-K,0 /15 Toinandssnnigawindu 307 nn./lf sesasn e 80911y 6-3-6 3-3-6 R+3-3-6
WAy 4.5-3-6 nn. N-P,0s-K,0 /13 Tnandn 300 294 279 uag 264 nn./ls anudeu s 5 snsle
HANERLILANAUNERR

deowFeuifisuseninsdnsnislidens 6 ns srufunislidnsussrng 3 S wud
nsladednsn 4.5-3-6 nn. N-P,0s-K,0 /13 8as1uszans 96,000 fu/ls Iﬁmamﬁmqaﬁqmmﬁu 356
nn/l3 snuzitdnadelunssiivaaoudulinanan vis 3 Snsussansbiuandnafunieada (Table 3)

asAUsznauNanEs waznssaule wuii snsdeldfiufduiusiudnsuszwing lag

dmein 1,000 L&A WU miilgﬂﬁé’mmﬁzmﬂﬁ 64,000 96,000 kay 128,000 fu/ls
fithonin 1,000 wdn sewine 66.4-67.2 0. (Table 4) uagnslaleyndngn Suwnin 1,000 wéa
J¥NIN 65.7-69.8 N Lduansineiunisada

/e wudr mMsvanlugnsiuseng 64,000 au/ls I3uauin/du 30 Hn (Table 4)
genimsUgnludnstuszaing 96,000 wag 128,000 fu/ls fiflduauiln/du 21 wag 20 fln Audiu
otadveddyn1eaia variingldadoiaisnsn 3-3-6 4.5-3-6 6-3-6 R+0-3-6 Way R+3-3-6
nN. N-P,0s-K0 /13 fdwauiln/muldunneneiu d9mauiln/eu sening 25-26 i uwsiasninislaly
931 0-3-6 nn. N-P,0s-K,0 /13 Aifisruaniin/dfu 16 Hn-egnafitoddyvnieada

Fuute/au nudn MsUgnludnsiusewing 64,000 Au/ls d91urute/du 9 e (Table 4)
geninsugnludnaUszaing 96,000 waz 128,000 du/ls A Sruaude/du 8 do egrafidodrdny
M9adf dmsunsladeiniidnsn 3-3-6 4.5-3-6 6-3-6 R+0-3-6 way R+3-3-6 nn. N-P,0s-K0 /13
Iduaude/miliwansneiy J9uude/Ausenine 8-9 U8 wiainiinistalednsi 0-3-6 an. N-P,Os-
K,0 /13 fifisunude/diu 7 4o egelifuddyneada

S1UIUAY/AU WU n15Ugnlugns1useyIng 64,000 94,000 war 128,000 Au/ls
laiwpnenafuvneadia ey sewing 2.1-2.4 As (Table 4) vafinmsTateiadisnm 3-3-6 4.5-3-6
6-3-6 R+0-3-6 WA R+3-3-6 NN. N-P,05-K0 /13 Sruaudsliunndnaiu fdmauis/du sening
2.2-25 As wiganimsladesag 0-3-6 nn. N-P,0sK,0 /I3 eesiiffoddiymisadia

ANEIEN wud1 MsUgnludnsusewng 64,000 96,000 waz 128,000 su/ls ldunnsinariu
n9adiA dameaiingewing 4.62-0.85 wa. (Table 4) vauzfin1slaleiafidng 3-3-6 4.5-3-6 6-3-6
R+0-3-6 W@y R+3-3-6 NN. N-P,0s-K,0 /15 finaueniilnldunnsdaiu da15eming 4.70-4.93 @,
waigandnNstaledng 0-3-6 an. N-P,0s-K,0 /13 fitlen .46 @, DYNLTYEAYN DA




wauudn/iln wuin nsugnludnsiuszyinis 64,000 96,000 uaz 128,000 fu/ls
liflauuandnedu fdwumda/iin sewing 5.8-6.2 Wwén (Table 4) vazfinslaeiaiisng 3-3-6
4.5-3-6 6-3-6 WagR+0-3-6 NN. N-P,0s-K,0 /15 Tdrwauuda/ln ldsneiu fdwauwia/in sewing
6.1-6.2 Wwian 1nnimslatesng 0-3-6 nn. N-P,0s-K,0 /13 Aflduaumde/iin 5.6 wdn

ANGIRY ﬁﬂqﬂiué’mwﬂsssmﬂﬁwdw 64,000 96,000 wag 128,000 Au/ls augasulyl
uansnafy fAnnugedfusening 37.3-41.5 9y, (Table 4) vaugfinisladodnsy 3-3-6 4.5-3-6 6-3-6
R+0-3-6 Waiw R+3-3-6 NN. N-P,0s-K,0 /15 fianugesuliiunnsnaiu dannugesiusewing 37.7-43.0 v,
wigsninsTatedng 0-3-6 an. N-P,0s-K,0 /I5 Aiflaigeduminiu 31.6 wu. sgsflfoddymaatia

ATIANANBULNUABNITAINU IngTinszrannnalsslevinan1adyu (Benefit Cost Ratio
: BCR) Ao ms¥asgldresiunuiiindu mndidunnndt 1 uansimaneuunuitlddumnnieilidne
udely (Fansd, 2559) wuin msﬂqﬂ{ﬁL%mﬁaﬁwmaﬁuﬁﬁmu CNBG-27-5 #i8m51U5241n5 64,000
s1/ls s'mﬁ’umﬂﬁﬂaﬁé’mw 3-3-6 6-3-6 Uag R+0-3-6 NN. N-P,0s-K0 /I3 nMsdandnanusvuing
96,000 #u/l5 SrufunsldleNsng 3-3-6 4.5-3-6 6-3-6 uar R+0-3-6 NN. N-P,0s-K,0 /l5 wagns
Ugndnsuseyng 128,000 iw/ls iamﬁ’ums‘lﬁﬂaﬁé’mﬁ 3-3-6 6-3-6 Wa¥ R+0-3-6 NN. N-P,0s-K,0 /s
A1 BCR 111031 1 laedldA15ening 1.0-1.5 (Table 5) wanadnlunssudsaainaiAueieniIsamu
Fatfumnfinnsansanda wareudimu nssuismsgndandendednsseans 96,000 fu/ls
$2uAunsldlosngn 4.5-3-6 nn. N-P,05-K,0 /15 Tinanauunuiiign Auddenisasmuiian
(BCR=1.5)

agunan1INnaag

v ¢

nsUgniudenfamaneiugau CNBG-CN2-066-53-27-5 TuauniiAraanudunsaiueig

]
<

6.71 Buvuing 0.67 % WeaneSaimiuuszlowl 58 un/nn. InunaBeyinaniudouls 22 un./nn.
Uanmedns1useans 96,000 au/ls saudunislddednsi 4.5-3-6 nn. N-P,0s-K,0 /15 anunsalwt

nanAngaigade 356 nn./l5 uazliuausgleviideamu (Benefit Cost Ratio: BCR) winfu 1.5
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Table 1 Soil properties at the depth of 0-20 cm at Chai Nat province in the dry season, 2024.

Property Result (0-20 cm) Rating
pH (1:1) 6.7 neutral
Organic matter (%)Y 0.67 low
Available P (mg/kg)¥ 58 high
Exchangeable K (mg/kg)” 22 low

Source: Office of agricultural research and development region 5
Note: Y Walkley and Black method (Walkley and Black, 1934)  # Bray Il method (Bray and Kurtz, 1945)
% Extracted with NHAOAc pH 7.0 (Pratt, 1965)

Table 2 Detail of sub plot treatments

Fertilizer o Quantity of major element

Description )

rate (N-P,05-K,O ke/rai)
0-3-6 no fertilizer N 0-3-6
3-3-6 IN-P-K of soil analysis value 3-3-6
4.5-3-6 1.5N-P-K of soil analysis value 4.5-3-6
6-3-6 2N-P-K of soil analysis value 6-3-6
R+0-3-6 R+0N-P-K of soil analysis value (R= Rhizobium) R+0-3-6
R+3-3-6 R+1N-P-K of soil analysis value (R= Rhizobium R+3-3-6

Table 3 Yield of black gram line, CNBG-CN2-066-53-27-5 from three population and six

fertilizer rates in the dry season, 2024

Fertilizer rate Population rate (plants/rai)
) Average
( N-P,05-K;0 kg/rai) 64,000 96,000 128,000

0-3-6 235b A 198 c A 239 b A 224
3-3-6 285 ab A 288 b A 294 ab A 289
4.5-3-6 26 b B 356 a A 264 ab B 289
6-3-6 318a A 289 b A 300 ab A 303
R+0-3-6 273 ab A 296 b A 307a A 292
R+3-3-6 235b A 2710 b A 279 ab A 261
Average 265 283 280 276

CV.(@) % =14.0,CV.(b) % = 14.4

Means in column followed by the small letters that the same letter are not significantly different at 5% level by DMRT
compared by population.

Means in row followed by the capital letters that the same letter are not significantly different at 5% level by DMRT

compared by nitrogen fertilizer.
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Table 4 Plant height and yield components of black gram line: CNBG-CN2-066-53-27-5 from

three population and six fertilizer rates in the dry season, 2024

Number per plant

Pod Plant
Treatment 1’090 seed length Number of height
weight (g) pod node branch seed/pod
(cm) (cm)
Population rate (plants/rai)
64,000 67.2 30 a 9a 2.4 4.85 6.2 41.5
96,000 68.6 21 b 8Db 2.3 4.80 6.2 37.3
128,000 66.4 20 b 8Db 2.1 4.62 5.8 40.4
F-test ns * * ns ns ns ns
CV. (@) % 8.5 43.5 14.4 28.3 10.2 16.6 271.3
Fertilizer rate (N-P,05-K,0 kg/rai)
0-3-6 65.9 16 b b 19b 4.46 b 56b 316Db
3-3-6 65.7 25 a 8a 2.2a 4.81 a 6.2 a 41.6 a
4.5-3-6 66.2 26 a 8a 2.2a 4.93 a 6.1 a 43.0 a
6-3-6 69.8 25 a 8a 25a 4.74 a 6.2 a 42.0 a
R+0-3-6 67.4 25 a 9a 244 4.88 a 6.2 a 42.7 a
R+3-3-6 69.6 25 a 8 a 23a 4.70 a 6.0 ab 37.7 a
Ftest ns % *x % *x * %
MxS ns ns ns ns ns ns ns
CV. (b) % 9.5 26.3 10.4 16.8 5.6 8.3 16.6

In a column, means followed by a common letter are not significantly different at 5% level by DMRT.

ns, ¥, ** = non-significant, significant at P<0.05 and P<0.01, respectively.

Table 5 Benefit-Cost Ratio (BCR) of black gram line: CNBG-CN2-066-53-27-5 from three

population and six fertilizer rates in the dry season, 2024

Fertilizer rate

Population rate (plants/rai)

( N-P,05-K,0 kg/rai) 64,000 96,000 128,000
0-3-6 0.8 0.5 0.7
3-3-6 1.1 1.1 1.1
4.5-3-6 0.8 1.5 0.8
6-3-6 1.3 1.0 1.0
R+0-3-6 1.1 1.2 1.2
R+3-3-6 0.7 0.9 0.9

Note: Commercial price of grain 25 baht/kg
Cost of chemical fertilizer 46-0-0 = 830 baht/50 kg
Cost of chemical fertilizer 0-46-0 = 1,850 baht/50 kg
Cost of chemical fertilizer 0-0-60 = 755 baht/50 kg
In April, 2024 at Chai Nat province
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Approaches for Sustainable Management of Sugarcane Smut Disease

Using Antagonistic Bacteria

a L4 1 < 1/* o/ (3 dl/
3N WALy UIUUAN aTDDIAT

Weerakorn Saengsai’” Natthamon Laongsri"

ABSTRACT

Sugarcane smut, caused by the fungus Sporisorium scitamineum, poses a significant
threat to the sugarcane industry, particularly during the ratoon phase. Currently, this disease
is one of the major factors affecting global sugarcane production. Although chemical fungicides
have been recommended for disease control, their use can lead to environmental pollution
and pose health risks to farmers. Biological control represents a promising alternative for
managing this disease. This study aimed to screening antagonistic bacteria capable of
controlling sugarcane smut disease and promoting sugarcane growth. A total of 138 Bacillus
subtilis isolates were obtained from sugarcane rhizosphere soil. Among these, isolates SM20
and SM71 exhibited the highest efficacy in inhibiting S. scitamineum mycelial growth (>80%)
and produced high levels of indole-3-acetic acid (IAA), averaging 40.3 and 39.24 ug/ml,
respectively. Under greenhouse conditions, sugarcane (DOA Khon Kaen 3) were treated with
bacterial cell suspensions (10° and 10°® spores/ml) via soaking and spraying methods. The
results showed that B. subtilis isolates SM20 and SM71 provided the most effective control,
with disease incidence ranging from 0.15% to 4.18%, compared to 90.8% in untreated controls.
Additionally, these isolates significantly enhanced sugarcane growth, increasing plant height
by 61.45%, number of tillers by 100%, and chlorophyll content by 23.88%, while also reducing

disease severity in the seedlings.

Keywords: smut disease; biocontrol; plant growth promoting; indole acetic acid (IAA)
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unnnes

L5ALARNINWRSY Sporisorium scitamineum laglsatlviaudemelviwngnainns sy
99808197 UL3 lnganigag 198 lussezae Jaguulsalliluanvnudniidinsenusanisudndes
lan wiiaziimuuzihnsldansedlunislesiulse waaisedivarliinansenunediuindounay
P N ad & = 2 at' Y] Y Y o ¢ Ao &
neRsnIELY NMsmuaulsalneTIsilunllmnadeniianunsadnnisisaludesld Tngusvasaanidell
A o oA & A a o Y o | N a a vy av Ay
WedndeniewuaniseujUndlumvaulsaudauazduasunisaiydulalides lun1s3duiila
N13ARLA 8N ® Bacillus subtilis 91NAUTBUIING DY 1UIU 138 Lolwian laeld a7 dUszdnsamn
lumséiudade S. scitamineum wazddadedaasunissgivlnliosy e B. subtilis lolglan SM20
waz SM71 a1u1sadugeinisiasgueaduledos S. scitemineum lau1nnan 80% Lasnangasluu
Indole acetic acid (IAA) 1ade 40.3 way 39.24 lulasniu/ua. AvANlsALdMAUSUITe 10° Lay
10° glei/ua. ludesiudninvouwny 3 91g 3 oy anmlsuseunaass lnglsnsuiviouiuguag
WUFIBLYARLUIUADERUATLSE WU LT B. subtilis lalwian SM20 uag SM71 @1unsamiuaulsaweem
loavan Wesiwudnsiinlsamie 0.15 3 4.18% wWisuilsuiunssuisamunuiinlsaweay 90.8%
nMsAnwINIsid@e B. subtilis iiaUssansamlunisduasunisasayivlalaludiuaiiugs
61.45% F7UUNUD 100% wazUSurunaoliailaa 23.88% wazanAdutdunisainlsandeanluy

ndoaule

AdNAY: L3Auden; muANlaeTIIT; dudsun1siasyiuls; eanau

UNUI

15AudA (smut disease) Tudeaiinaniges Sporisorium scitamineum (Piepenbring et al.
2002) tHulsafinusiiluluunasfiugndos dnwazeinisvedlsafivendesaziuasudundendm
vilvnganisiasguazunnandieunn fern1sguussdosas uaszuniu unnnenos wazaoludian
vilvinanansesanaslaenss wazdailimiuannsalunsliinoanas mudemenananiilesain
Tsaiaeiuuusiunusefuaudumulsavesiug dos §ansvhliausuusseslsawandnaiuly
Tseudehannsounslufuriewiugdon wavaeasveadeansoudilunuauld @il uazaniz, 2558)
Wuﬁ:é’aaﬁéauua@iaismsqagLﬁawawé‘mlé’ﬁa 20.64% (Rajesh et al., 2003) 31nn15d159lsALERA LU
U 2565 wun133eu1nntudminveuniu uasI1vENT 9ns51H anssays wavniyauys (35nsal

s

wazAE, 2566) all wazAny (2558) lavnaaunisugnielsaudludesgnuan 91uiu 17 a1eiug

9

ISR L3 6

WisuiWleuiuiug LK92-11 wasiiugunsneaduiugiuSouiieugeuns Ugniemedsudlulinay
alasveuden S. scitaminae avglsakda wud ke 2 areiugae UT 11-024 uag UT11-063
niflauatuniusielsaUiunas diulvgazgaunesalsa wiluaug Lk92-11 Felsnfvzeoutg

nunuselsanuanteinisvessanoutwunlagidulsaic 25.66 % Jagdulafinisldirenuaiity
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Uﬁﬂﬂﬁﬁﬁﬂizﬁwﬁmwium3MUQMI§@W‘U laun 5@ Bacillus, Pseudomonas wag Streptomyces
By (Berg and Hallmann, 2006) wupdideludta Bacillus T#insiny wasidufivensuindans
é’us‘]gw?i”aﬂmma‘[sﬂlﬁwmwﬁm U Colletotrichum spp., Fusarium spp. Wag R. solani (Cui et
al,, 2020; Hussain and Khan, 2021) @s§ins51891u7 miaaﬂqwéé’ué’jﬁﬁamﬁmﬁm Wy aslungy
alulng (Lipopeptide) lawn wwasunniiu (Surfactin) 893U (Iturin) iWuITU (Fengycin) wag
anslunauindalng (Polyketide) lawa Macrolactin (Cossus et al,, 2021) wuafi3edva Bacillus,
Enterobacter 4% Pseudomonas anunsananevladlefiuaiiovhatsnifusadidosuiteVeady
Auesazivedels (Susilowati et al, 2011) Uena NI B. siamensis way B. subtilis @131150
wdnarsngudldyindlunisdudad osanalsaludta Colletotrichum, Fusarium wag
Rhizoctonia 19 (Hussain and Khan, 2021; Huang et al., 2022) uaﬂmﬂﬂmauﬁﬁmimuqm%@
aelsangle L%@LLU@V}dL%EJ‘UQ‘*Uﬂﬁﬂjﬁﬁ’mﬁﬂNﬁ&lﬁ’]iﬁ’]ﬁ%lﬂﬂﬂﬁL‘U%QJ}L@UIG]SUEN‘WGU 138A11 Plant
Growth Regulating Chericals; PGRC iduansiifivasrsiueslnefanautftinseduniaadgues
sInuazyieuseulasylad (Santoyo et al, 2016) @1m1sandnnsa Indole-3-acetic acid (IAA)
Jusywusves indole ﬁﬁm{ carboxymethyl group steinuailSoudazadnaunsonan IAA Tng
aFENITUILNITELATITETILANGNfY (Spaepen and Vanderleyden, 2011; Luduena et al., 2018)
afldhutaslumsdaaiunsiiqiulavesiiv fuuefiGeuisnguidusslovidefivdafiaamainisa
Tunisdamsiest 1IAA LG WU @1unsandn IAA LG 18U Acetobacter, Bacillus, Enterobacter,
Flavobacterium, Klebsiella, Pseudomonas ta & Xanthomonas (Ahamad et al., 2008; Taghavi
et al., 2009)

nsldusslesinnuuaiieseunniiviy Wunsaseemusiuaddunmanisinunseg 1amil
AsfnunAefunisuenuuamiesounnlussesuanidy v adui ovrunldssloviniadu
AuRINsII BanmsAniuendeudnmauazmadiamedugaiiiver dauuinasniivaiuenide
mniFaihmsuenliuiarsauldlalafifeniotumaaeuanandifiadla Wy nsAnwviieaty
nsnszduiiedestunmesnnielsalaeliuuaiide dnvinsedeuifiudavieraunuaiiioasly
Tuilunszans TumsinwifendunislduuafiSefidnasunsadadulnluansefiueds wuin 164
ns@nwilusedulsaieudivgnansedivedsuvudunid laslduuaiisoludda Bacilus uaz
Pseudomonas fusnuazn1sdanudeiidelusuuuuiudouiavisiafen wasiulonaussning
aosaneiug nansnwdelduueiiGevinlinandnfiutu uaznuiBinuvewssmeanasa wan
Nowas wardingd Winunduludiwwesduanseiiuess (Esitken et al, 2010) uuafiSesousindaa
uiladuassalivessaneiiugdn lawn wuediSeludda Bacillus uwag Paenibacillus Tad 1843
WUATILTEAINAAINANDNNTLAT YR UL LLazmamﬁmmamafimaﬁiﬁqﬁu (Erturk et al., 2012)
nslduuaieiilemuaslsafindinfoumaaouiemsiniidonueiiilnduinuiunngenisues

15m 1w wuadiSeeulalndludda Bacillus Feaevilminnseuaunis Induced systemic resis
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(ISR) 19w B. pumilus INR7 1u lasunsfnwiluseduudaivan wazdiunaanziounisan (Jeong et
al, 2014) uananildalimsfnwiwuailiseniwenldainsinaluawasnageudnanmlunisdule
P01 wudn wuadiisefuentaainsinatluateglunauita Bacillus, Neobacillus, Peribacillus,

a

Pseudomonas Wag Terribacillus \ievinnisnaassluszaulsaseulasldfuinuns wuii wuaviise

fanandanuanisalunisdaasunisiasyiiulavesdundinlualanegeiuse@ansaaw Aty
= dy@ 1 2% 174 a a a a Y o 4 1 1 a

nsAnwiRasdunsiduuafiseufindlun1smuauiinlsandn1ve sy naenauYIudLasunis

a a 1Y A & v ° o o v = Y
Wigiulavesdes Wialudeyadmiuiundssendldluanmulasannisldansiaiiniunulsadey

1 ad
aunIULAZIGNS

15 Sporisorium scitamineum: a5 S. scitamineum (No.1) leleian uwenlaainulasdes
\numInsfiinisszuiavedlsaudaly e.fids) 2.uasassd AdauguLsInnIswenidoan
frognalsn wazduunuazssyriadonarvnlsaunds Taes Tensal uazamey (2566) 1dsadouy
919113 PDA Usnitielugamgd 30°% wiu 14 fu

2. naseulszAnsnwidegdunidufindlunisningesluu IAA: 1A sauuadiseluemsiman NB
(peptone 5 NJu/anT, yeast extract 3 NFU/A79, beef extract 1 NFu/dn5, NaCl 5 nsu/ans U5U
oHT) Fifimnududunes L-tryptophanluszsu 1, 3 uaz 5 ndu/ans Wunan 48 va. ndsantiufiu
fhogtemsiasadentIaUsine IAA Midendniu Tnethumeseuiuaisazats Salkowski reagent
(Gordon and Weber, 1951; 33n5al uazaniz, 2567) laeldanlnslnladines indngandunasiiaany
g1adu 530 Wil AMulnmnududures 1AA TnswSeuisuiunsnannsgiu

3. maadsulsznsnwiderdnisufinslumsiusimaaiyveadonanmnlsaudsn: maduds
Wo31 S. scitamineum Tuanniesuuanisunuaiige Bacillus spp. Wag Streptomyces spp.

fa v A

Nnunaniuadunglsaiin (culture collection) veengaide Audideiivlsveuunu nawdvnisinuns
$1uau 138 leloan wmeaoufnenmlunsdudimsiaiyvoadon S. scitamineum Tngds dual
culture technique (Morton and Stroube, 1955) ﬁﬂﬁ Lgmlﬁﬁ,@i? S. scitamineum UU®1%115 PDA
(Potato dextrose agar) aulpladiasaufinauasnie wasidoadouuadiie Streptomyces spp.
YWD AGMA (Arginine glycerol mineral salt agar) Wuan 7 1u Léﬁymwﬂﬁﬁa Bacillus spp.
UuB1%15 NA (Nutrient agar) 19 utaan 48 3. 9101 uld cork borer 1anz1duleveaid 951
S. scitamineum 219A199NYUYLNAN 3 T, 1A 89T 0015 PDA uda 14 Loop uarillalaiives
wuaiiseuidndinmndnuuiandrewmsiludunsewisanialadveantes fsvevviasvuna
3 @31 o148 Bacillus spp. $1wau 1 lelwian sie 1 wwan vinsmeaes 5 manselolsan 3
ihiafehdeadunssiiuisudioy (control) ndmniuhaudedsluualifigungd @8 « 3 *o)
Tufinua tnedn inhibition zone 4 uduvinala 9 lufuluemadsade esand o

S. scitamineum WiwsgAule nsspzinnnuuiduniaisuuaiiseuiinvtweu Talatl

Ustgu3uIns lInavwaviudoy
anmuudyuwsisnazwsnannuwavviu Us:31U 2568



Ustgu3uIns lInavwaviudoy
anmuudyuwsisnazwsnannuwavviu Us:31U 2568

S. scitamineum eurandulasidudn1sgud wosaazinannagounsianaid 019 831 S.
. . aa  a = a I3 & & & o oA a
scitamineum ¥9an33UITWTEUWIBURT YLANLNANDIMISIABUTE PDA 31nUUARLADNLUATISE

UfUndleluaniifivssdvinmasanlunaaeuyseansninluseiulsasou
4.n1snaaaulszdnsaneadnsduUndludasaninlsasounaass: Aaten1daenug nan.

1 1 ) [y 1% Y v A | aAa I
YOULAY 3 VA 5-8 gy, Usluian 3 Ju ausdesten uamdndenviefdyuiawintiu umeagey
Ugnieanivglsisnsudadasiuiude S. satamineum auiiuty 10° uag 10° ales/ua. uytem
Wunan 1 9w, washanvudunm 24 v, udanhuudwaduaiuassidie B. subtilis $1uu 2 lolaan
fiAnEenaInNn13Te9 2 uwaz 3 Fudsauue1ms PDA 1Wunan 48 wu. Usuanudududu 10°10°
waz 10 laladl/ua. wyuiu 1 9alus dhumizdgnlunszans vuie 15 17 AdauUgnaun1sey
248 N3INITAE 10 91 thumaaey Wiwadwyiuassy We 8. subtilis 31w 2 teleian NUsuay
udwdu 10°10° waz 10%° lalail/ua. ldlunszuan@amiuuudaay wuasuudes Tigunsluiazdu
1N 9 dUaiauasu 90 Tu Inednssuds n1swuseiwmunisldwuaiiise (negative control) hay

aa | v & . . = ' = . I3 aa A a

N3IUTBMTUAMETOI S. scitamineum \iBseEIRFE (positive control) iWunssuisiuIeuLiiey
U 2 NUT JuinANuTULsIvelsandanIsnaaay 90 Ju lngUseliuinudivesdos

TNURUNITNAGBILUY RCB 97131 15 N550359 a 10 41

Ugnide Sc10® auas/ua. + wivieuiuguaznuaig Bacillus SM20 10° Talail/ua.

Ugnie Sc10° auas/ua. + uiviowiuguazuiume Bacillus SM20 10° lalail/ua.

Ugnie Sc10° auas/ua. + uiviowiuguazwume Bacillus SM20 10™° lalail/ua.

Ugnie Sc10° avas/ua. + Wiviouiuguaziiume Bacillus SM71 10° lalail/ua.

Ugnie Sc10° avas/ua. + wiviounuguaziiume Bacillus SM71 10° lalail/ua.

Ugnie Sc10° avas/ua. + wiviowiuguagwume Bacillus SM71 10™° lalail/ua.

Ugnide Sc10° avad/ua.

+

wyvieuRughazwue Bacillus SM20 10° lalail/ua.

+

Ugnie Sc10° avad/ua. + uiviouiuguazuiume Bacillus SM20 10° lalail/ua.

Ugnitie Sc10® avad/ua.

+

wYvieuUgLazueIg Bacillus SM20 10 1alall/ua.

+

Ugnie Sc10° avad/ua. + uiviouiuguazsiume Bacillus SM71 10° lalail/ua.

Ugnide Sc10® avas/ua.

+

wyvieuiugwasnuee Bacillus SM71 10° Tealatl/ua.

+

Ugnide Sc10® auad/ua. + udvieuiuguazwueig Bacillus SM71 10" 1alail/ua.
Ugnida Sc10® auas/ua.
Ugnide Sc10®auas/ua.

AIUAL (naw)




NNFAATIEANNEDA
AATIENVBLAAIUUANANNETR IAeN1TIATIZNAULUTUTINYBIURLARUUTIMUN NI AR
(one way analysis of variance) W3auLisuauuana1svesanedslneisveatauau (Duncan’ s
Multiple Range Test : DMRT) fisgsuauidiosiu 95%
Yufinuan1snaaes
- MIITYLAUIATEI9RY 1L AINET F1Iune warUTuanaelsilad

5§ (3
- Wesiuansmuaulse

NAN1SNAABILAZIAT

KaNSAAeUYTEANSNINNSHARANT IAA veadauuafiFeuRiing Sy 138 lelaiam wud
A1SNARES 1AA SxuUsHUmUUSINames L-tryptophan Thidluemmsidede dslelaaniings 1AA
aufign Ao SM71 anunsandn 1AA légeiian fie 40.3 lulasn3u/ua. 599831 Ao SM20 uaz SM9 fe
39.24 waz 36.45 lulpsnsu/ua. (Fisure 1) Fsdonades fUs1891UN153T8v09 Idris et al. (2007)
Anu3InsHaR IAA Y0t euuaiitse Bacillus aziiiaatosiunistit Tryptophan Tnedeuunaiiise
B. amyloliquefaciens FZBA2 agnan IAA WiTumuUSinaes Tryptophan ity (Swain et al,
2007) fefulunismaassseluidlddnidond owunilise 8. subtilis SM71 way SM20 daduide
flanusandn 1AA Iegefigalulflumsneassdely

UszAninmussuuaiiSeufindlunissudaies s. scitamineum Tuwesufudnng
NAN1SNAGDU WUI LT ouuATiSe B. subtilis s1uau 23 lelean \Weuunafitse Streptomyces spp.
s 3 lelwian fawnsadudaudos s. scitamineum uuevns PDA LS téunl \ie B. subtilis
Toloian SM20 SM71 war SM56 laeiliedifuinisduss e 92.36, 89.67 uwav 86.25% Aua sy
(Table 1) @vude Streptomyces spp. $1uau 3 Tolean fawisadudinisiasgueaduleden
S. scitamineum lawn Streptomyces spp. lolgian SM31 fig 67.25% SM23 1A 62.57% Laz
SM8 fip 54.25% muawiu (Table 1) @eARdRIiUNITNAABUYDIYLIIAL Uazany (2560) AngnTn
v89 Bacillus spp. Lun158US 114 831 A. brassicicola Tu el Uuanis nan1snaaay wuin
wuAiiSe Bacillus spp. $1uu 5 lelaian awsadudaudesn A brassicicola viems PDA Laidl
UszAnsangegn lunssudannaineaduloidon A brassicicola #un 20Wa 20W1 20W5
20W12 uae 17G18 Tnefianaduniuninees Inhibition zone fe 1.68 1.60 158 1.46 uay 1.36 .
ANARNY

HansauAulsaldmlugasiugninveuliy 3 luanmlsuseunaass wudl waduviuaee
o B. subtilis SM20 uaz SM71 fiavududu 108 fa 10 lelail/ua. arursamuenlsaudlige
fign wui WesdudnsiAalsaade 0.15 fs 4.18 % Wisuisuiunswisaunuiinlsaade

90.8 % (Table 2) @8AAABINUNISANBIVDIVIDST WATAME (2561) NAABULUANLS Y Badi
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siamensis RRK1-Rif gnsnaideni1 (WP) ndnAuly 11 ou figamadifies (25-30 *#) aunen
aamsiialsanuluuisvesidafinarnidos Rhizoctonia solani teegeiltodiie Inaauise
ananusunsvaslsanazesidudduiulsadens ndsnisugnidoanive Tsafl 21 Tu lé 36.56 -
48.82% wae 7.94 — 30.65% Muddu enSsuiieuiunssuiBmunuiiugnifoanuglsn uenaini
Fasaaiinaadigasanlsmudnniauusedfiinennisuns sruinveadelsn musssunnld
17.02 - 37.02% WaAAFIRNTY 6.05 - 11.27% WEARNLATLEAFUAAAY 3.29-32.71% Wag 25.15-
55.11% Muaeu

HaNIsVAaaUNIsdBasunIsRs R ulawazaIuaulsaLdaludosiugnin.vounnu 3 Tu
annlsusounnany Iﬂﬂ%’%ﬂmmiviauﬂ’uﬁ}l,azwuLﬁﬁaa‘Lmuaasumﬁt%aﬁﬂmwé’fwﬁu 10°, 10% way
10" Talail/ua. wud1 9nmsenunsldide 8. subtils Windszansamlunsduasumsiasaivla
wui1 nssudsildivaduuauaseide B subtilis SM20 Aty 10° Talail/ua. @unsadaasy
massydivladuaugeifian fo 111.16 wu. sesasn e nsndsilldiwaduiuaseide 6. subtilis
SM20 et 10° Talatl/ua. Ao 107.74 ou. Mstiindiuiumiedian fe nsuisiltiwaduuiuacs
o B. subtilis SM71 aa1andu 108Talail/ua. $1uau 4.07 mie sesawn nsldwaduuiuasside
B. subtilis SM20 A1y 10° 1alatl/ua. d1uiu 3.97 wde Wigueuiunssuifaluny
$1uu 1.83 mile maviindSuaeaslsilad nssuisildwaduuivasede 8. subtilis SM71 mnady
10° lalail/ua. fie 47.2 un./wu.? Wisuieuiunssudsauau Ao 38.1 un./4u.? (Table 3) #onAnBs
AUNSANYIURY U305 wazamy (2561) Nadaunisaaidsunsasgiaulavestn nsddnuiununasy
saeRene Wutu 20.38 - 22.68 % way 14.55 — 15.40% mudsu elinanansolsiiutu 34.49 -
45.66% vaurfitndes Fdldannsdadtndenit e dadiaty 4.95-16.78 % wazdasin
anag 13.24 — 44.85 %

dgunan1Innass

nsuvieuRussenoulgnuasudesvduendsisaduriuaesido B. subtilis SM20
Loy SM 71 Amnududu 106 fs 10 Talail/ua. arunsaauaulsauddnld wagaunsndaay
n1slasgulalides Laun augs 61.45% uiunie 100% wazUTuunasliailag 23.88%
Mnuansmaaesianidenuaiiisufindlunaaeumuanlsaudiiluanmulamagey waziiamn

Dutafailunismuaulseudmludossaly

ANYBUAR

YBYBUAMNDIVUALETUINGIMIENS I9euazuinngsy Ainsatduayueuyssunadmsy

[
v

AseLdunisidelunsadl




LBNE1S91999

& a !

Us05 tovlad F5ziaY WINAINN LazasIadla Bunu. 2561, Uszansawvesdiadme Bacillus
siamensis RRK1-Rif ansnadentilunisaunulsanivluuiuaslsaudadauaznisiia
NAKARUDI917. 115ANTUAUNYAS T 46 (4) : 633-642.

Fansnd uadlad wyaissn $0ind uarshesa WoReRdna. 2566 Mesryrdindoaivalsudiuay
IsaunslugeelagdnvauedugiuinewasiSondiinguagnsiauinisuszidunisiie
Tspfisand. Msansuiunuss @UUTLeY) 1: 646-655.

Fsnsal waslad atusa wadsw wazaluws lnere. 2567, Ussdnsnmassnislduuaiiielunns
aaasuauudusdidesdifaitoluan. lu msussgdnmssedued Tnemans
welladuazuinnssy aded 5 Tuit 5-6 fuan 2567 umInerdewslls. 202-210.

g1l ASAM 31391 udlfuns Mawn TuA wasaun seaused. 2558, Anwiufisevesdes
TaaufausialsALdn. 189uNaULazAmuY U 2557 NTUATIN1SLNYAT.
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Table 1 Effectivity of antagonistic bacteria in inhibiting the mycelial growth of Sporisorium

scitamineum using the dual culture method.

Isolate of bacteria %Inhibition”

Control (ddH,0) 0.00d

Bacillus SM01 75.24 b
Bacillus SM12 74.08 b
Bacillus SM20 92.36 a
Bacillus SM21 77.65b
Bacillus SM22 7745 b
Bacillus SM34 80.12 ab
Bacillus SM37 4512 cd
Bacillus SM43 86.12 ab
Bacillus SM45 84.45 ab
Bacillus SM48 7933 b
Bacillus SM50 79.23 b
Bacillus SM56 86.25 ab
Bacillus SM60 7798 b
Bacillus SM69 76.43 b
Bacillus SM70 77.58 b
Bacillus SM71 89.67 ab
Bacillus SM75 79.13 b
Bacillus SMT7 7833 b
Bacillus SM78 85.48 ab
Streptomyces spp. SM8 54.25 d
Streptomyces spp. SM23 62.57 c
Streptomyces spp. SM31 67.25 ¢

CV. (%) 13.5

Means within the same column and row followed by the same letter are not significant difference at p<0.05 by DMRT

respectively.
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Table 2 Effectivity of antagonistic bacteria in controlling smut disease in DOA Khon Kaen 3.

Treatment Smut incidence (%)
Sc 10° + Bacillus SM20 10° 0.45a
SclO5 + Bacillus SM20 108 0.35a
SclO5 + Bacillus SM20 1O10 0.17 a
SclO5 + Bacillus SMT1 106 240 a
SclO5 + Bacillus SMT71 1O8 0.41a
SclO5 + Bacillus SMT1 1010 0.22 a
SclO8 + Bacillus SM20 106 481 a
SclO8 + Bacillus SM20 108 1.30 a
SclO8 + Bacillus SM20 1010 214 a
SclO8 + Bacillus SMT71 106 3.54 a
SclO8 + Bacillus SMT1 108 2.40 a
SclO8 + Bacillus SMT71 1010 0.15a
SclO5 81.26 b
SclO8 90.80 b
Control (ddH,0) 0.00 a
CV. (%) 21.40

Means within the same column and row followed by the same letter are not significant difference at p<0.05 by DMRT

respectively.
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Table 3 Effectivity of antagonistic bacteria in promoting the growth of DOA Khon Kaen 3.

Treatment Hight (cm) Stalk Chlorophyll content
no./hill (mg/cm?)

Sc 10° + Bacillus SM20 10° 107.74 a 3.97 a 424 a
5 8

Sc10 + Bacillus SM20 10 111.16 a 322 ab 422 a
5 10

Scl10 + Bacillus SM20 10 100.91 a 231b 44.8 a
5 6

Sc10 + Bacillus SM71 10 67.96 c 395a 47.2 a
5 8

Sc10 + Bacillus SM71 10 94.04 b 1.78 ¢ 36.7 b
5 10

Sc10 + Bacillus SM71 10 104.76 a 261b 456 a
8 6

Sc10 + Bacillus SM20 10 7242 ¢ 1.70 c 34.7 bc
8 8

Sc10 + Bacillus SM20 10 85.89 bc 1.68 c 34.5 bc
8 10

Sc10 + Bacillus SM20 10 88.80 bc 275b 32.5c¢
8 6

Sc10 + Bacillus SM71 10 68.81 c 4.07 a 34.4 bc
8 8

Scl10 + Bacillus SM71 10 96.31 b 3.42 ab 382 Db
8 10

Sc10 + Bacillus SM71 10 69.76 C 3.76 ab 398 b
5

Scl10 68.20 1.11c 372 b
8

Scl10 59.63 d 0.58d 324 c

Control (ddH,0) 68.85 1.83 ¢ 38.1b

CV. (%) 20.3 19.47 9.12

Means within the same column and row followed by the same letter are not significant difference at p<0.05 by DMRT

respectively.
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Figure 1 IAA production by antagonistic bacteria isolated from sugarcane rhizosphere.
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Evaluation of Waxy Corn Varieties for Resistance to Southern Rust

Disease Caused by Puccinia polysora
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ABSTRACT

Rust disease, caused by Puccinia polysora Underw., is considered a major pathogen in
corn production in Thailand. This study aimed to evaluate the resistance to rust disease in 55
waxy corn inbred lines and hybrids. The experiment was conducted in a farmer’s field in
San Sai District, Chiang Mai Province, during the late rainy season of 2024. A randomized
complete block design (RCBD) with three replications was employed. Disease resistance was
assessed at two weeks after flowering. The results showed that rust disease severity indices
among the 55 waxy corn lines and hybrids ranged from 41.4% to 80.6%, indicating moderate
to highly susceptible levels. These levels were comparable to those observed in the check
and commercial varieties. Importantly, only one hybrid, AGWX00 1 (SWF), was classified as

moderately susceptible, with a rust severity index of 41.4%.

Keywords: waxy corn; Southern rust; Puccinia polysora; Resistance
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Table 1 The percentage of DI and Disease reaction of 55 waxy corn elite lines/hybrids and
eight commercial hybrids to southern rust at 2 weeks after flower at farmer’s field,

Chiang Mai in the late rainy season 2024.

2 weeks after flower

Lines/Varieties Type
Disease index (DI) (%) Disease reaction

1. CNW21166 hybrid 62.8 b-hY S
2. CNW21213 hybrid 58.5 b-e S
3. CNw21184 hybrid 63.6 b-j S
4. CNwW21040 hybrid 73.1 e-l HS
5. CNW21245 hybrid 61.2 b-g S
6. CNW18178 hybrid 72.8 e-l HS
7. CNW22034 hybrid 62.1 b-g S
8. CNW22045 hybrid 65.0 b-k S
9. CNW22050 hybrid 62.0 b-g S
10. CNW22013 hybrid 57.0 bcd S
11. CNW22079 hybrid 78.5 kl HS
12. CNW22082 hybrid 77.0 h-l HS
13. CNW22060 hybrid 729 e-l HS
14. CNW22067 hybrid 74.5 f-l HS
15. CNW22105 hybrid 61.5 b-g

16. CNW23077 hybrid 538 b

17. CNW23087 hybrid 62.9 b-h

18. CNW23088 hybrid 63.8 b-k
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Table 1 (Continue)

2 weeks after flower

Lines/Varieties Type
Disease index (DI) (%) Disease reaction

19. CNW23091 hybrid 64.5 b-k S
20. CNW23093 hybrid 532 b S
21. CNW23098 hybrid 62.2 b-h S
22. CNW23029 hybrid 64.4  b-k S
23. CNW23042 hybrid 69.5 c-l S
24. CNW23099 hybrid 65.1 b-k S
25. CNW18109 hybrid 722 e-l HS
26. AGWX001(SWF) line 414 a MS
27. EEB204 line 71.2 el HS
28. PC11 line 69.3 e-l S
29. EEB216 line 61.4 b-g S
30.. EEB202 line 71.7 d-l HS
31. TWNO8 (V) line 58.5 b-e S
32. F4305(SWF) line 542 b S
33. FDO8 (SUW) line 56.7 bc S
34. SMBO1 line 69.8 c-l S
35. SMB20 line 66.4 Db-l S
36. SMB25 line 78.4  jkl HS
37. MSM17 line 61.7 b-g S
38. MSM34 line 75.7 ¢l HS
39. MSM41 line 74.9 f-l HS
40. MSMO09 line 709 c-l HS
41. MSM17 line 70.2 c-l S
42. MSM03 line 66.2 b-l S
43. TWN50 line 62.1 b-g S
44, EEB223 line 67.0 b-l S
45. EEB204 line 71.2 c-l HS
46. PC11 line 69.3 c-l S
ay. JPK817 line 58.8 b-e S
48. TWN44 line 78.1 il
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Table 1 (Continue)

2 weeks after flower

Lines/Varieties Type
Disease index (DI) (%) Disease reaction
49. MSM32 line 728 el HS
50. SMB02 line 733 e-l HS
51. TWN46 line 722 el HS
52. M80 line 80.6 | HS
53. F4305 line 583 b-e S
54. CHIWR11 line 74.4 f- HS
55. FDO8 (W) line 59.1 b-e S
56. DOA. Chai Nat 2 line 61.3 b-g S
57. Sweet Wax 254 line 69.3 c-l S
58. Polychompoo line 69.3 c-l S
59. Neaw Wan Chompoo line 724 e-l HS
60. Sweet Violet line 63.3 b-i S
61. Sweet White 25 line 60.0 b-f S
62. Big White 852 line 65.6 b-k S
63. Violet White 926 line 63.6 b S
64. Tuxpeno line 58.3 b-e S
C.V. (%) 10.8 -

Disease index (DI) 0 = highly resistance (HR), 1-10 = resistance (R), 11-25 = moderately resistance (MR),

26-50 = moderately susceptible (MS), 51-75 = susceptible (S) and 76-100 = highly susceptible (HS)

YMeans in the same column followed by a common letter are not significantly different at the 5% level by

DMRT
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Chemical efficiency testing by trunk injection to control

The Oil Palm Slug Caterpillar ; Darna furva (Wileman) in Oil palm

Betlon Juanay” Yuwa 11U 23nT Enswee?
= 14 1/ .8 o/ n‘ s n‘ 1/
033 YuN NAANA &EAEHY
Yingniyom Jindadach” Chumpol Chawana' Worakorn Sittiphongl/

Teera Chookaew' Therdsak Sawatsuk '’

ABSTRACT

Efficacy of insecticides for controlling oil palm slug caterpillar Darna furva (Wileman)
in oil palm by trunk injection were conducted in oil palm field at Bo Suphan Subdistrict Song
Phi Nong District Suphanburi Province between February 2023 - May 2023. Trial design was
RCB with 7 treatments and 3 replications. The 7 treatments were trunk injection emamectin
benzoate 1.92% EC | at 30 mU/plant emamectin benzoate 1.92% EC Il at 30 ml/plant
emamectin benzoate 2.0% ME at 30 ml/plant emamectin benzoate 5% WG at 10g/20 ml of
water/plant imidacloprid 70% WG at 10g/20 ml of water/plant imidacloprid 10% SL at
30 ml/plant and water at 30 mU/plant . For the result show that emamectin benzoate 1.92%
EC Iat 30 ml/plant, emamectin benzoate 1.92%EC Il at 30 ml/plant, emamectin benzoate
5% WG at 10g/20 ml of water/plant and imidacloprid 70% WG at 10g¢/20 ml of water/plant.
Effective in preventing and eliminating palm caterpillars for up to 60 days after drilling and
injecting the substance into the trunk. After 3 days of injecting the substance, the insects will

start to become still and eat less food.

Keywords: Oil palm; Darna furva (Wileman); Insecticides; Trunk injection

Y audideunaudndiuasiegssnd a.g51ugiond 84340
Y Suratthani Oil Palm Research Center, Suratthani, 84340 Thailand

* Corresponding auther: yingniyom47@hotmail.com
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UNANED

nInedeuUszdns nanaessasiadauuaslunisdesiumdnnusuniiiug The Oil Palm
Slug Caterpillar ; Darna furva (Wileman) a2838aaLU1a164 (Trunk injection) Andunismaaead
WUARNEATNT SUNBUBANTIN TIMTAANTIUUT YIIN1TNAADITENTINADUNUNNUS 2566 -
NOBAIAN 2566 ITULNUNITNARDILUY RCB Wanua 7 n3suds 3 91 Weunnssuisnisenzdnans
emamectin benzoate 1.92% EC | 208751 30 Jaddnsnonu emamectin benzoate 1.92% EC |l
209951 30 HaddnsAEAUY emamectin benzoate 2.0% ME 2asns1 30 Jadansnenl emamectin
benzoate 5% WG 3asns1 10 ndusierh 20 fadanssiodiu imidacloprid 70% WG 3adhs1 10 ndu
sotn 20 fadanssony imidacloprid 10% SL 2n8n31 30 daddnsaonu warunan 3asas 30
1adanIeonl HANIINAABINUIINTINITNIGIDIZAAETS emamectin benzoate 1.92% EC | 2adn51
30 afansneny agemamectin benzoate 1.92% EC Il 2agns1 30 dadansneny emamectin
benzoate 2.0% ME 2a8n31 30 Hadansneny emamectin benzoate 5% WG 2a8ns1 10 n5u

1 4 IS

foun 20 Haddnssiory wag imidacloprid 10% SL 2a9ns1 30 daddassosu duszandainlunng

v '
[y a

Josiumdanueunihuiilulaulafs 60 Ju ndaarz@nansididdiu lneasws 3 Ju wuazEunge

TakarAueIMISUoYaY

1%

AdARY: Uaningdiy; Nusuntieud; @1simankuas; deansdnanau

UNu

% 2w o w s 9 o ~ ANa ) P a <
ueunthwaidudngddguesnidunidiu 13995330 50-60 Tu nuldnngania wagisuiu
n1sviatedaiaudisumegaruaugarud diulvgszuialurifsunaraudauweuy wululiy
Prafunlvnanantan dane 3 J3ulU amusuduSuiauinaziniuag 195301529 uma aue Auly
Mlinandnanas furzinnisiasayivlanazninasiuaudunnldinandul Wefanisszuiaunay
A9 TN2LARILYIAINIIAUIUAIBNSAANUATTAL NIz UaUTa8 s e lunaLAeINY N9ruaY
waginua Fdldannsaidalivualdluasidediu vldesdeelddegidunisdesiuidalavun
a ‘:4' 1 4‘ a o Q‘ QI a v a 1 6 49{} ‘:4'

LazAnMIUN1TIEUIATIsaLes (MIFNG wavdetlen,2554) Jagiuinssyuinegisadianaluiuiiugn
Unduundulun1anans @3 uU18 dunt Ui S UNUNUB UNT LU N EATASTN @15 ANRAN U E 191N
A ) 2 @ W ' v a P o & 1 v % A ac = ~
Wetaatunssruin Fududunederlduasduindon Iniuiaagldarsiad 5n158nansiadl
dhandudumadennilsnifinnulaendogeuanuninsuasduinden 1nsin1sideuasiauiIsnis
JoIAUNTANUBUINIAIULNS1INIYIDRAAITUIAIAU WUIINISRAANS abamectin 1.8% EC 8751
15 Jadansmanu kara1s emamectin benzoate 1.92% EC 9m51 5 Haaanssonu JUseansnn
Tun1sdesnumdanuauiiniugns1ale 90 74 Tuygnsnuveuwaztens1IUIA18 d1ULENs1N

| 2

dmfunusyuuagldlugnaivnssunisaaans abamectin 1.8% EC 6951 30 dladdnssiony
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a 1Y

emamectin benzoate 1.92% EC 8n51 10 dadansnenu duszansamlunistosiunidnnueui
fuzndnld 90 Yuduiu Taglunuansits 2 viaanéndlunandn (g wazAnz.2564) M3lazan
@15 emamectin benzoate 1.92% WG 8951 30 ASUADAYN WaL@1S emamectin benzoate 1.92%
FC 8051 50 fladanssiedy fuszansamlunistesturdanueuinsmusndludduingy @edoy
wWAEANY, 2562) lun1sMaaauUseans nnwesaseuladlun1sUenunTARUBUNLIWLI Darna
furva Wileman Tudhdau nssadSviuansidnuuas flubendiamide 20% WG §as1 5 nSuseii
20 @93 N3IUITNUA1IAITALLAY chlorantraniliprole 5.17% SC 8951 20 fadanssotn 20 dns
NIsUAsNUaNsAdaLNaY fipronil 5% SC 97131 30 fadanssierh 20 8ns n3sudEnuASTNSALYAS
lufenuron 5% EC $m51 20 fiadansiot 20 ans NssudsviuansidaLuas emamectin benzoate
1.92% EC §051 20 fadansson 20 8n5 n35uIsnua1sindauuas deltamethrin 3% EC $as7
20 fladdnssioth 20 Ans nssuTEwuaNsTSPLLAY BT 10,600 1U/mg %31 80 fladansreth 20 ans
NIFUITNUANIA19ALUAY etofenprox 20% EC §#151 30 fadansserh 20 ans fuszansanlunis

Joatumdnnuaumnuillan (3539 kazAuy, 2561)

4 ad
aunIULAZIGNS

gunsal
1. sulduinsuiiiivuouniiuainszuin lu neanssu o.aosfities .anssnyd eng 12-13 1
2. @13tAl emamectin benzoate 4 ¥l waz Imidacloprid 2 vl
3. gUnsnidaindidu nsruendngivunn 50 ml vaeatiwaaRnuualug uazainuazey
Undaniuiy Authsiu
4. gunsaiduiintoya

LUULAZATNISNAADY

[% 1%
o o

IMIBHUNITNAADILUU RCB 3 3 91 91ay 2 AU Usenaumie 7 N5suAd tawn d@15enkuasuiin

1 U ‘;’
f199) P19l

| Y

1. emamectin benzoate 1.92% EC | 208m51 30 Laaansnasu

2. emamectin benzoate 1.92% EC Il 2n9ns1 30 dadansmnonu

(Y

3. emamectin benzoate 2.0% ME  2p8n51 30 Nadansronu
4. emamectin benzoate 5% WG andnsn 10 n3usieth 20 fadanssedy
5. imidacloprid 70% WG 3a8n51 10 ndudenh 20 fadanseadu
6. imidacloprid 10% SL 2n9RT1 30 dadanssionu
7. duvan 200931 30 Nadansneny
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ad a wva
20U UANNINAADY
1. msfmdeniiasunauindunivueuniiuuasyua (Figure 1, 2/1, 2/2)
2. fudnnulssynsmueunminuiinewdaaisiad 1 malu/su fiadedtunnau
(Figure 3/1,3/2)
3. 1318AAUAE AT LT ANWUAIAIELAT BIFANLERBNETIU 5 -6 MU L1EYINYY 45 B9AN
anUszanay 10 WuRling geanianulszanm 1 wesvseiunidmguiifauagan (Figure 4)
4. AnaEnsallnNgtn oRskagIon1sinuua  (Figure 5/1,5/2)
5. 9A3zmedlaegannisianzaulaungiy
6. TuTuuvUaUnTLIIawEAna1sAely 3 ey
v R v
nsduiindaya

v =2 o o v

1. Juin9UIURUOUNTILLINDURAEN SLATIINEAY

L =3

2. TUNNINUIUNRUBUNUIBUINEIRAFITLAL LT 181 AU ULA ALY IR N AN AUANE IR AANT
WNaau 3, 7, 15, 30, 60 Tu

3. WATIZNHANIADH

NANTSVIAABILAZIRN5Al

AMUIUNUIUNRLILU (Table 1)

U a

naudaasidrandu nuTwIunusuntuuIlunNnssuIsneudaasiinafuey senI g
568.33-962.0 fstendby Tiunneinamneadifiseninenssuis 39ns1eidenaTe UL UNTI LYY
NARAANINEIAUMYIT Analysis of Variance

vdsdnansidnddu 3 Ju wudnnsssnanmssnuaatndidu wurueumtua sy
331.0-462.0 fasienisly Fetfesniiuasliiunnsnaneadf funssads dnindan §smusiuaunue
Wt 572.33 fadennsly wasiilewSsuiisuseninanssudsfianansanuuandddu wuiinssuds
20a71507181A U emamectin benzoate 1.92% EC | 89151 30 adansmAany, emamectin benzoate
1.92% EC Il 9951 30 4a8an59 804 , emamectin benzoate 2.0% ME 8%51 30 1a8ansoofy,
emamectin benzoate 5% WG 8731 10 n3usetn 20 fadanseefs, imidacloprid 70% WG 8751
10 n¥usieth 20 faddnsredy, imidacloprid 10% SL 8731 30 dadansredu NUSWILVMUE LT
uuade 434.0, 331.0, 368.33, 42133, 462.0, 402.0 fasiomily mudduTsnanssuislaunnsis
Aunsadia

winUInnnssNIsNanansiniivueunthuuaiingfnssunisivanategramulatauas daulng

zneda lirsuedauln Fawanensandunaametinuarnrusudiiukazirdaulmuns




na@aaadndfu 7 U nwud NNTINIETIANANSHMUAATIEINY NUNUBUNINLLITIUIU
59.33-173.0 f209n19bU FedasnIwazLang199adfeg 19l ded1Aynunssuisanuilan

'
=

Fanusnunueuntiug 442.0 fasevnsly wasiilelUSoufiouseninanssudsidnansauuaddn
A19U WUINNTTUIDAMAITLUIA1A Y emamectin benzoate 1.92% EC | 8051 30 188805000 U,
emamectin benzoate 1.92% EC Il 8751 30 §adansnanu , emamectin benzoate 2.0% ME 8051
30 Ta88 757 0M Y, emamectin benzoate 5% WG 8751 10 nusoul 20 Ta88ATH 06y,
imidacloprid 70% WG 8951 10 nYusieu 20 dadansnofy, imidacloprid 10% SL %31
30 DA88ATAORU WUTIUIURUBUNTILLLAAE 59.33, 134.67, 152.67, 171.33, 173.0 uay 155.67
sl muddiu Samnnssdsliunnseiuniseda

wasdnansdrdidu 15 Ju wudn yanssudsidnanseiuuandrdifu nunueuniiiugg

a o

U 15.0-52.67 Ason19ly F9dagniiuaztana1eg Nadsd 1Ay 1sadAnunssuias anuudan

' '
= a

Fnusrnunueuntugg 30833 shsevnsly wazdleSsudisussminanssuisndnansauuaadn
19U WUIINTIUITRAE1L9181AU emamectin benzoate 1.92% EC | 87151 30 Hadansnes u,
emamectin benzoate 1.92% EC Il 8m51 30 1aaansnoAu , emamectin benzoate 2.0% ME 8751
30 a8 a5 8M U, emamectin benzoate 5% WG 8051 10 nfuseyn 20 Jadansn oy,
imidacloprid 70% WG §931 10 nsus eyl 20 dadansaosy, imidacloprid 10% SL §7357
30 findAnsAefiu NUSIUTWURUWTULIGAY 18.67, 15.0, 30.0, 44.33, 52.33 Way 51.67 fsenig
Tu mugdsiu 6?5&1/1ﬂﬂ'ﬁiﬁ%‘hjl,mﬂ@i'mﬁ’umqaaa

nadnansidiadu 30 U WU YNNIINITNTAA15AILUANTIEIAU NUNUBUNT LI
U 0-46.67 HIRNIILU 6?1quaammammnmqaaNﬁﬁ’aﬁ’wﬁ’ﬁumqaﬁ“ fUnssuisanundan
fnudvumueuntnun 167.0 fsendly wazdlowSeudioussninanssudsianansanuiaadian
FU WUIINTIUIATAMATLT 1817 U emamectin benzoate 1.92% EC | 6051 30 Jadansnon u,
emamectin benzoate 1.92% EC Il §7371 30 dadanssadu wusrnunuountusatosigade

a

Tainutas Beldumnsnemnsanifunssuiifanalsaunaadady emamectin benzoate 2.0% ME

§051 30 fadanssoRy, emamectin benzoate 5% WG 8751 10 n3usenn 20 faddnsrody,

imidacloprid 70% WG §931 10 nsusewn 20 dadansa a6y, imidacloprid 10% SL §937

30 adansAof NUSINULEUVTLIIREY 9.0, 22.67, 46.67 Lag 30.67 AIRBNIILU AUaIPU
Na92AA1SUIEIAUY 60 TU WU VNNTIUITNAAATAILUANTIFIRUY NUNUBUNT LY

aa o ad

UL 0-3.67 AINBNIILY %qﬁaaﬂ'jmazLL@ﬂﬁmasmﬁﬁaﬁ’wﬁmwmamﬂUﬂﬁmadmﬁ%‘daﬁ

Qddd

fwusnunueuntun 7.33 ssensly wazdloweuiioussninenssuiananansauuad a1y
NUINNTITUIDAAATTLUI89 Y emamectin benzoate 1.92% EC | 8n51 30 Hadanssanu, emamectin
benzoate 1.92% EC Il 9951 30 Haaansfanu way emamectin benzoate 5% WG 9951 10 NSU8

aa al
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ANANTAULALTIEAY emamectin benzoate 2.0% ME 831 30 diadanssosy, imidacloprid 10%

SL 9551 30 1adansAany NNUINUIUNUBUATNLUAREAY 0.3 kA 1.0 AANI9IU MUAIRU T910Y

] a o W v aa

nIazLanaINIat Aoy 19 ldsd Ay AUnTINITANa1TE LNALT181A Y imidacloprid 70% WG

Y = [ 3

9M51 10 NFUFBLN 20 NAAARTADAU TINUITUIUAUBUNTNLLIREEY 3.67 HIRNI9Ly

a

N N A = o Y i Y v a
aswmdndadndduinaeiivszasvsnmlunismvauvueuntuiilaunnnd 60 Tundeda
J 1 < 4 { Yy & da v o/ = L
4137 wdldausaiudeyadeluls Meiidaaudeyanuauniiuudauda 90 1u (Wgua1Au 66)
a1 ad Y wudldnunueuniuuINNTIuIs deaennneangAns s ANuount g
Laszunluggauiae 91nn153ATIERdayan1ssvuIns i un1sAnwinavesguvg dniinan e viueuy
w7 21308130 AN NS TTUM RN TN ANRBN1TIRS YUY IuaUaY T 25-27
peraldea wazdlu3uaiinu 0-100 dafdnssieiiou (115 NIANA. 2547)
gununsldeanseinuuag (Table 2)
N T uaIsATigulad IneAIuINaINgnsIN1anasidiany 1 1sUgn 31uau

22 AU WUIINSITUATAMA59181A U HUs2aNT A1 Tun15U09n U ANUBUNLILLI emamectin

v
o a Aa 1 v IS

benzoate 5% WG 801351 10 nfusiow 20 faddassedu daunuiiande 131.12 vi/esy/ls duay

Aoy o

Useuad 5.96 U msiafy NTINITAAAITIUIEIA UNTAUN UA1T9890INTTUITAAA T d1AU
emamectin benzoate 1.92% EC Il 87131 30 Jaddnsnedu daunuissuia 316.80 um/ase/ls

FenunulndiAsaiunssuisadnansidnardu imidacloprid 10% SL 8951 30 daddnssedy Auyy

d v

Usgud 326.70 Un/mase/bs d1unssuisanansii1aiu emamectin benzoate 2.0% ME 831

30 fadanssesy Tauvuuszunn 396 vn/ATYls N3TNTsARa1SNARY emamectin benzoate

ad v

1.92% EC Il 8931 30 faddnsdasnu daunuussuins 1,108.80 um/asy/ls waznssuisdnansd

1 % I

a1fu imidacloprid 70% WG 8m31 10 nSusiou 20 daddnsdesy ddunuuneigarouszuiu

1,364 Uw/A39/15 AuazUszanal 62 usasy

d3Uunan1Innass

ANSNAABUUSTEANS A NYD9a15:.AN LU ATt UNSUBIA UNITANUBUNLIWUL The Ol Palm

= ¥

Slug Caterpillar ; Darna furva (Wileman) A1835antd1a19 U laeldas emamectin benzoate
1.92% EC | 808031 30 fiadanssiaau emamectin benzoate 1.92% EC Il 3adns1 30 fadansmeny

emamectin benzoate 2.0% ME 2a9n51 30 Uaaanssas emamectin benzoate 5% WG 2a9n351

{ i

10 nfusaun 20 deddnsrenu imidacloprid 70% WG 2ans1 10 nFusiaun 20 daddnsaonu
imidacloprid 10% SL 2agn31 30 daddnsnoau wazunual anons1 30 Jadaninenu
NANIINABBINUIINTINIFTNI9LA122RA1S emamectin benzoate 1.92% EC | 2n8n31 30 Aadans

MOFU Lhazemamectin benzoate 1.92% EC Il 3n9ns1 30 Jadansmafu emamectin benzoate

¥

2.0% MEanans1 30 Jadanseemu emamectin benzoate 5% WG 2adns1 10 NSy
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20 fadansreay way imidacloprid 10% SL 2asns1 30 dadanssesu dAuszansawlunistdesiu
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AUz
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Table 1 Number of caterpillars in the test plot for the efficiency of chemicals by injecting chemicals into the trunk at Bo Suphan Subdistrict,

Song Phi Nong District, Suphan Buri Province.

Average number of caterpillars (Body/Leaf)

Usage rate
process After injection
(milliliters/plant)
Before injection 3 days 7 days 15 days 30 days 60 days
1. emamectin benzoate 1.92% EC | 30 695.33 434.0a 59.333 18.67a Oa Oa
2. emamectin benzoate 1.92% EC I 30 914.33 331.0a 134.67a 15.0a Oa Oa
3. emamectin benzoate 2.0% ME 30 617.33 368.33a 152.67a 30.0a 9.0a 0.3a
4. emamectin benzoate 5% WG 30 643.33 421.333 171.33a 44.333 22.67a Oa
5. imidacloprid 70% WG 30 632.33 462.0a 173.0a 52.33a 46.67a 3.67b
6. imidacloprid 10% SL 30 568.33 402.0a 155.67a 51.67a 30.67a 1.0a
7. water 30 962 572.33a 442.0b 308.33b 167.0b 7.33C
C.V. (%) - 44.9 37.8 50.8 85.9 52.4 41.2

Means in column followed by the small letters that the same letter are not significantly different at 5% level by DMRT
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Table 2 Cost price of chemicals for controlling caterpillars in oil palms.

Insecticide Trade name size price ml./plant grams/plant  Cost per plant Cost per ral
(22 plant)
1.emamectin benzoate 1.92% EC | Prociaim 250 cc. 420 30 - 50 1,108.80
2.emamectin benzoate 1.92% EC I Sowell 1,000 480 30 - 14.4 316.80
3.emamectin benzoate 2.0% ME Hisees 1,000 600 30 - 18 396
4.emamectin benzoate 5% WG The Next 1,000¢ 596 - 10 5.96 131.12
5.imidacloprid 70% WG Provado 10g 62 - 10 62 1,364
6.imidacloprid 10% SL Norton 1,000 495 30 - 14.85 326.70
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Figure 1 Experimental plot of farmers in Bo Suphan Subdistrict, Song Phi Nong District,

Suphan Buri Province.

Figure 2/1, 2/2 Caterpillars and their destruction in oil palm plantations of farmers in Bo

Suphan Subdistrict, Song Phi Nong District, Suphan Buri Province.

Figure 3/1, 3/2 Counting the number of caterpillars in oil palm plantations of farmers in

Bo Suphan Subdistrict, Song Phi Nong District, Suphan Buri Province.
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Figure 5/1, 5/2 trunk injection with insecticide.
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Chemical efficiency testing by trunk injection to control

The Case Caterpillar; Cremastopsyche pendula (Joannis) in Oil palm

Betlon Juanay” Yuwa 11U 23nT Enswee?
= 14 1/ .8 o/ n‘ s n‘ 1/
033 YuN NAANA &EAEHY
Yingniyom Jindadach” Chumpol Chawana' Worakorn Sittiphongl/

Teera Chookaew' Therdsak Sawatsuk '’

ABSTRACT

Efficacy of insecticides for controlling oil palm The Case Caterpillar; Cremastopsyche
pendula (Joannis) in oil palm by trunk injection were conducted in oil palm field at Phra Saeng
district Surat Thani province between November 2022 — March 2023. Trial design was RCB with
7 treatments and 4 replications. The 7 treatments were trunk injection emamectin benzoate
1.92% EC | at 30 mU/plant, emamectin benzoate 1.92% EC Il at 30 ml/plant, emamectin
benzoate 2.0% ME at 30 ml/plant, emamectin benzoate 5% WG at at 10¢/20 ml of
water/plant, imidacloprid 70% WG at 10g/20 ml of water/plant, imidacloprid 10% SL at 30
ml/plant and water at 30 ml/plant For the result show that emamectin benzoate 1.92% EC |
at 30 ml/plant and emamectin benzoate 1.92% EC Il at 30 ml/plant are efficacy against oil

palm slug caterpillar. From 3 days to 45 days after by trunk injection

Keywords: Oil palm; The Case Caterpillar Cremastopsyche pendula (Joannis); Insecticides;

Trunk injection
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Y Suratthani Oil Palm Research Center, Suratthani, 84340 Thailand
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Table 1 Number of The Case Caterpillar; Cremastopsyche pendula (Joannis) in the insecticide efficacy test plot in in Phrasaeng

process

Usage rate

(milliliters/plant)

Average number of The Case Caterpillar (Body/Leaf)

After injection

Before injection 3 days 5 days 7 days 14 days 30 days 45 days
1. emamectin benzoate 1.92% W/V EC | 30 743.75 440.75a 156.00ab 90.00ab 14.75a Oa 0a
2. emamectin benzoate 1.92% W/V EC I 30 529.75 381.75a 138.75ab 82.00ab 17.25a Oa Oa
3. emamectin benzoate 2.0% W/V ME 30 260.25 253.75a 144.50ab 60.00a 8.75a 35.25a 10.50ab
4. emamectin benzoate 5% W/V WG 30 447.75 314.75a 148.00ab 84.75ab 6.50a 29.50a 33.50b
5 .imidacloprid 70% W/V WG 30 519.25 280.75a 152.25ab 87.50ab 14.50a 29.25a 42.50b
6. imidacloprid 10% W/V SL 30 564.25 460.00a 159.50ab 98.50ab 4.00a 0a 5.75a
7. control 30 344.25 305.50a 255.50b 188.75b 124.50b 106.50b 84.00c
CV. (%) - 435 40.9 68.6 35.4 80.2 52.1

Y Means in column followed by the small letters that the same letter are not significantly different at 5% level by DMRT
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Table 2 Cost price of pesticides for controlling The Case Caterpillar; Cremastopsyche pendula (Joannis) in oil palm.

Insecticide Trade name size price ml./plant grams/plant Cost per Costperra
plant (22 plant)
1. emamectin benzoate 1.92% EC | Prociaim 250 cc. 420 30 - 50 1,108.80
2. emamectin benzoate 1.92% EC || Sowell 1,000 480 30 - 14.4 316.80
3. emamectin benzoate 2.0% ME Hisees 1,000 600 30 - 18 396
4. emamectin benzoate 5% WG The Next 1,000¢ 596 - 10 5.96 131.12
5. imidacloprid 70% WG Provado 10g 62 - 10 62 1,364
6. imidacloprid 10% SL Norton 1,000 495 30 - 14.85 326.70
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Figure 1/1,1/2: The Case Caterpillar; Cremastopsyche pendula (Joannis) in a farmer's field,

Phrasaeng District, Surat Thani Province.

Figure 2/1, 2/2, 2/3: Counting the number of The Case Caterpillar; Cremastopsyche pendula

(Joannis) in farmer's plots in PhrasaengDistrict, Surat Thani Province.

Figure 3/1, 3/2: Drilling into the trunk of an oil palm to inject insecticide into the trunk in

a farmer's plot in Phrasaeng District, Surat Thani Province.
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Figure 4 Weather conditions in January 2023.
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Study on Peanut Promising Lines Resistance to Black leaf spot Disease

dnun NivdY” nuadssal Seuies” uaz aywa WWenninY

Mattana Wanitch’ Kamonwan Riabroy" and Anupon Chueatakwak!

ABSTRACT

The objective of this experiment was to study the reactions of peanut promising lines
resistant to black leaf spot diseases. The study on reactions to black leaf spot disease, the
experiment was conducted during the rainy season at the Khon Kaen Field Crops Research
Center, Mueang District, Khon Kaen Province. The experiment was arranged in a Randomized
Complete Block (RCB) design with 3 replications and 20 varieties/lines. Black leaf spot disease
data were recorded when peanuts were 75 days after planting. Results showed that the
severity levels of the disease were statistically significantly different. Twelve peanut
varieties/lines showed resistant to moderately resistant reactions, including DOA Kalasin 2,
(KK6xKS2)-10, DOA Khon Kaen 6, KKBNM54-16-5, KKBNM54-16-8, KK43-375, KKBNM54-12-5,
KKBNM54-12-7, KKBNM54-17-6, KKBNM54-12-9, DOA Khon Kaen 9, and (KK6xKS1)-1. The disease
severity levels ranged from 2 to 5, which can be used as supporting data for peanut variety

selection.

Keywords: Peanut; Black leaf spot disease; Resistance
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Table 1 Level of black leaf spot disease incidence (Applied from Subrahmanyam et al., 1995)

Grade Disease Severity (%) Reaction
0-1 0 HR
2-3 1-10 R
4-5 11-30 MR

6 31-40 MS
7 41-60 S
8-9 61-100 HS

wagirluAmuiumuansa¥in1siiinlsa (Disease Severity Index: DSI) (Abdullah et al,,
2003) deluil

DSl = 2 (n, x i) x 100
n x AzLULlgEn
oy | = sgAuAUgULTIvadlsa (WU 0, 1, 2, 3 %39 4)
ni = Suduiifionnslusedu |
n = ai"lmuéfuﬁgwmiuﬁﬂﬂﬁmaaq

aaa

Tinngiduidniaiialin anusulsweddsauazUssduufAsoniaielsaiiedangy
seiUUFATemaAnlsavosaetusidas
nsAATEidayaneaa
thifeyailéuniinszsinnuulsusiumeadi waziSouiioudiadeseds Duncan’s New
Multiple Range Test fiszfiumsidesiu 95% snelusunsuiinsizinisaindisagy
LaMAzaAUNAA1AL 2566- TUBI8 2567 a1 WosUURAN1S Tsafeunnass uazulamaaes

AugIdeiivlsvouniy 2. vauuAy
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NNMsANMANLNUNLYBsIAameRugRAuselsAlUIAd NUsEFUANLTULTINTSLAR
Tsaumndneiu Tnedadas S1uu 12 fusg/aeiug TeufAzedmumuisinunuuiunans Toun
PN, MIALS2 (KK6XKS2)-10 N3N, wouuiy 6 KKBNM54-16-5 KKBNM54-16-8 KKA3-375 KKBNMS54-
12-5 KKBNM54-12-7 KKBNM54-17-6 KKBNM54-12-9 2N, vauuiu 9 way (KK6xKS1)-1 Tiansgdu
mNguLsveslsn sewing 2 B3 5 uay fdas Sy 8 Wud/amewug lienufiseireuinsseunei
gouwauIn IHANTEAUAIINTULTIV0ILSA 581719 6 69 8 LAlN (KKE6XKKFCRC49-02-8-3)-10

(LCXICGA56)-8xKK6)-13 Nan. uaulknu 5 KKBPN54-24-16 (ICGV86388xKK60-2)-15 KKBPN54-24-8
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KKBPN54-15-5 waz nan. Wuu 9 (Aannugunsivedlsaseau 7) daduiugiouiisudouus

(Table 2)
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Table 2 Severity of black leaf spot disease in peanut promising lines at 75 days after planting

No. Lines/ Varieties DSI (%) grade Reaction
L NIN.NIWEUS 2 259 @ 2 R¥
2 (KK6xKS2)-10 30.4 ab 3 R
3 NIN.VOULNY 6 37.3 abc 3 R
4 KKBNM54-16-5 38.3 a-d 3 R
5 KKBNM54-16-8 40.4 bcd 4 MR
6 KK43-375 50.1 cde 5 MR
7 KKBNM54-12-5 50.4 de 5 MR
8 KKBNM54-12-7 50.6 de 5 MR
9 KKBNM54-17-6 539 ef 5 MR
10 KKBNM54-12-9 540 ef 5 MR
11 NINVDULAU 9 55.9 efg 5 MR
12 (KK6xKS1)-1 56.8 efg 5 MR
13 (KK6XKKFCRC49-02-8-3))-10 65.4 fgh 6 MS
14 (LCxICGA56)-8xKK6)-13 66.4 f-i 6 MS
15 NINVOULNU 5 67.5 ¢hi 6 MS
16 KKBPN54-24-16 73.2 hij 7 S
17 (LCGV86388xKK60-2)-15 78.9 ijk 7 S
18 KKBPN54-24-8 86.2 Kkl 8 HS
19 KKBPN54-15-5 933 | 8 HS
20 nan.lnuu 9 81.4 jkl 7 S
C.V. (%) 13.4

¥ Mean in the same column followed by the same letters are not significantly different at 5% level of probability by DMRT
ZHR = Highly Resistant
MS = Moderately Susceptible
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R = Resistant

S = Susceptible

MR = Moderately Resistant
HS = Highly Susceptible
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Insect Pest Management on Promising Green Fiber Cotton Line
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Somkid Pandee!* Payuda Jankuea Siwilai Labbanjob

Abstract

Cotton is a high-risk crop due to its susceptibility to various insect pests. Insect pest
management on Promising Green Fiber Cotton Line aimed to study the effective, safe, and
economical methods, conducted in 2024 at Nakhon Sawan Field Crops Research Center. In
the split-plot design with three insect pest control treatments, 1. Spray insecticide weekly
(14 times), 2. Spray insecticide weekly between 50 and 100 DAE (7 times), and 3. Spray
insecticide when the pest population reaches the economic threshold (24 times), and no
spray, four cotton lines and four replications were employed. Growing cotton in a field,
spraying insecticides according to the prevention, and counting the number of cotton pests
twice a week throughout the growing season, a total of 22 times. The application of
insecticides once a week during 50 to 100 DAE (a total of 7 times) was found to be an
appropriate and effective pest control strategy. This method reduced the frequency of
insecticide use against cotton insect pests, resulting in higher seed cotton yield and providing
an economically viable return on investment, with a benefit-cost ratio (BCR) greater than 1.
Additionally, the presence of abundant leaf trichomes was associated with a lower incidence

of jassid infestation.

Keywords: Cotton; Cotton Insect Pest; Promising Cotton Line; Cotton Pest Management; Green

Fiber Cotton

Y audidenivlsunsaissd uasaissa 60190
Y Nakhon Sawan Field Crops Research Center, Nakhon Sawan, 60190
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33 Usznaude 1. wuansshuuasdaniay 1 afanaenng (u 14 AsY) 2. wuasshuasdunsias
1 ads ooty 50 Fu aufla 100 Fu (iu 7 afe) FuTamgariuans uay 3. WuamssuLARINTERY
AiwgA9 (Economic Threshold) (1 24 a¥9) warlifnisviuarseuuas (nssuisauau) dmiy
seAuIATgRavesuuasdngiefiddyldun 1) wasgouine Wuaiseuuandeny 10 frdely
2) wiapinduthe vumsusaudlenufsou 1 fadelu Tuheewtosndt 1 ey wienusseu
2 ety Tuhengannnd 1 e 3) maslihe vuamssnuaadiony 1 drtely war 4) wasvidem
81U Wuanseuuaaliewudageu 2 fselu dau Sub plot Ae siugine aiewus Usznaude
iherdule@leraeiusinmii 2 aeiughe V1/TF86-5-B-B-B-47B uay V1/TF86-5-B-B-B-55B Uay
wusSeuliieu fio nan. mndh 86-5 uaz nan. st 2 Ugniheduil 11 nsngieu 2567 Tagldsvez
Ugn 1.25 X 0.50 AT wasasas 6 un1 uaday 12 Fustedn udsihesen 1 &Unv Asaatfuuuas
Fnuazuiadngsssned wlasosay 10 fu daiar 2 ade wasivluiheuTunansiu fuas

1 Tu nuwlatges wlasgosay 5 au dUavay 1 AS9 Tuusualy Laz@ieou wuasIvd Ll
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90nAan 50 Wosldwd faluil 4-5 uaznonsau anguszunal 15 Ju wlasgavar 5 lu uasdinnangeu
5 nanseuladdos lnaiiuasuieInaongg ieturuuiluwazidulu v eanandn 4 waanans
Y @ v 1% v ! 1 & A= = a ¢ v ad
el 2 du uagyneunl 2 dussudatgoy (Nuiiiuiied 25 meauns) nseideyalnedsnis
\WisuifiguAadedieds DMRT selusunsudnsagunieads IRRISTAT

v R v
nsUunindaya

o

1. USunauuaaednsuasUsunauuaidngsssuend Snunmusnyuzdaugiuinginiuaile
AsIauuad 15 wazdnidngiiuasugha (@aunauiguazdniinewisUsemelng, 2559)
2. Usunawwuuulu vudulu diefhesenaen 50 wWesidud

3. intnuandnihayeviaudn

NAN1SNNABILAZIN5al

dudunsugniiedud 11 nsngiau w2567 luanmls uagnuansdestumdauuas
punsais 3 Wasdanadel 1. vuasshusasdunvies 1 afaauisiheeny 100 TuFmegaviuans
(i 14 AdY) 2. Wuasshuuasdunvias 1 ade Wefleeny 50 Tuaufa 100 u (iu 7 Ay TuTmga
Wua"s uag 3. WUAITHIUNAININTEAULATYEAD (Economic Threshold) (W 24 A3a) qunsels
auafiounnUszana 50 Wesidus TuiindeyauIinauuasdngiiie daniay 2 ade wazsiinis
WivuidisuriedsUinanuvesasingihefinnatuannsanatutiunuuasdngihedidfy
1 22 ads wunsidvhanevesiuasingiidn Soystadl

whzgouihe

USunundsgeuihelafu fauiustusewinsaneiiug uduasisnistestudida ueisnng
Josfuridniianuunnaeanisaifegediiduddey (o = 0.465) Ingddn1snuasiidnnuasdunnvas
1 % LLazmiWumimmgé}’uLﬁi@gﬁﬁ]ﬁwﬂﬁﬂ‘%mmimGuauwﬁysjaiauﬁhmvhﬁu 1,659 wag 1,217
fsie 10 fu Fafesnitmswuansiowizineey 50-100 FuuagnssuislivuasidousaiiuTum
wABgouineTIY 4,104 war 3,980 daedu Tuleaeusinamin V1/TF86-5-8-8-B-478 uas
V1/TF86-5-B-B-B-55B fiUSunmusaminasseuiine 2,589 uag 2,455 fase 10 du tosninnug
M. il 2 AUSinasmasseuiie 3,084 @350 10 AU (Table 1)

WagINIUEe

1% '
a o o

Ysunausiumdsdnduiheliiufduiusseninsemeiug/Muguasisnisteduidn wiliamiy
wansinan1sad Aeg19ddudAny (p = 0.0053) Tuwrazisnisdesiundnnagseninean onug/wug
Tnedsnmswuansindouuasdunnvias 1 asa mavuasianiziienty 50-100 Yundssen waznisy
asmusERuATgRaiuTiInuneanisdnduiie 285 273 uax 378 fde 10 Funmudiy Tetos

ninssudsldnuastesiumdauuas wagiheaeiuginmin V1/TF86-5-B-B-B-47B uag V1/TF86-
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5-B-8-8-558 fUuausauwdednduiie 193 way 282 dadle 10 fu esndwiug nan. andl 86-5
wazstus nan. sndh 2 AfvsinausumAsinduiihe 561 uay 563 Fso 10 Fusud Ry (Table 2)
widlwie
Usanauuadelaieludufduiusseninsaneiug/Muguagisnistostuiida widanm
uansnafumsaifegedidod Ay de (o = 0.0001) sErInaeug/iug Inefoaiesiug v
V1/TF86-5-B-B-B-478 Uuag V1/TF86-5-8-8-B-558 uSmnausaumaslnile 29 uay 18 fsie 10 diu
Faunnniniug mn. mndl 86-5 wagnan. sndl 2 Afliies 3 uag 1 dasle 10 FusuaU (Table 3)
LAY
Uinanuusasivmenguliiujiuiusseninsaneius/siusuazitmsdesiuiidn ued
ANUBANANAUMINEEWUT/MUT (o = 0.0094) war3snistostuidneseideddyds (o = 0.0000)
Tneiheaeiiuginamiin V1/TF86-5-8-B-B-478 Wag V1/TF86-5-B-B-B-558 fUS1aus aiuaaanivn

83 wag 67 fawe 10 fiu FaunnIRug nan. mnil 86-5 wag nan. mnil 2 egedildn
(Table 4)

[y

AUNAD B

<

yupusubuine

ayv o ¢ |

Lifufduiusseninsaneiug/Muduarisnisdesiuman willenuuansneiuaiuaeiug/

]

Wudegalitedfny (p = 0.0010) Ingiheangiuginmeh V1/TF86-5-B-B-B-47B uaz V1/TF86-5-B-
B-B-558 fiUsunaumuausiuluiheunis 164 war 138 fasie 10 Au unnnddeiug mn. anily 86-5
waznan. e 2 drdsnisdesdumdnludanunnnm1ameads (o = 0.0765) HUTUIUTINTDY
wueusuluigag sening 24-177 dasie 10 fu (Table 5)

LUASANFETTUY

NNTNTIVTUUUAIANTTTTUYANUWES sguuazmam wagldfujduiussenineans

% s s

Wug/Muguarisnistesiumda ludiuvesuyuiiviunaegsyning 33-39 e 10 auluudaziug
e druvesmnainilanunandsedeilteddgnada (o = 0.0334) Tuudazdsnislesduidnlag
Fauansiduuasduniaz 1 eds Wetheeny 50 furunsetsiheeny 100 Ju dewald Ui
Frasnannniisdestutdesun 4 fae 10 fu usliwansaiuiinislidesiumin (Table 6-7)

Uinauuuiielusaginuly

Lifiufduiussewianetus usuagisnistesturinludimeswiuavuumidelunas
fruly wifianuuansafusswiaaeiug sugedtelidoddny (o = 0.0000) FeuTinuuuuwiely
waznilu nanfeieanewuginIvt V1/TF86-5-B-B-B-47B uag V1/TF86-5-B-B-B-558 {uTu e
guuuiielu 330 waz 374 Wusemueuiwaskasivuvuduly 514 waz 494 Fusense
\wufmas 9gendnineiug nan. andi 86-5 way nan. mndl 2 Mdudnwasdeluseulaed
Usunamuuwilelu 54 uay 19 Wdusemsueufiwnsuariauvndulu 70 way 41 dusonnsng

o W

WURLLAIANEIRU Bg1iltdAn1sads (Table 8-9)




nandnteUerauidn

9

LufiuJduiusseninsaneiug/Mugiasisnistostuminludiuvenandn Iauunneng

o w

Tuwsiagangiug/ /g (p = 0.0003) wagdsnslesiumdnegredlitedfey (p = 0.0000) Inen15wiy

a1sidautasduadias 1 asemasngauanuaznuansdesiuminiuamiuseauiasugiadmwali

s

linandndneUevicudnniegs 408 uay 424 Alansuselsauddv uas dredulediTeraieiug

]

framii V1/TF86-5-B-B-B-478 V1/TF86-5-B-B-B-558 lrinawdntheysiandniafogs 378 uay 338
Alanfusiols Fannnisiusidiouifisuedadidodfynisedda (Table 10)

HARDUWIUNIATYZAANT

NNTIATIERdadiusielanenisaanu (BCR) nuinnmisinnisuuasdngieludreidule
Adgraneiugnmvt V1/TF86-5-B-B-B-47B uay V1/TF86-5-B-B-B-55B esiug nan. aniln 86-5
wazitus nan. end 2 feBnsdanisis 3 Bmsduiien BCR wnnd 1 Tmunedsianuduen
#onsamu d1uisnsiliinsvivarsdostuidauuasdngiie deduleddosmeiuginmin
V1/TF86-5-B-B-B-47B waz V1/TF86-5-B-B-B-558 #awug nan. mnl1 86-5 dedndiusela
sonsawmu (BCR) wiidy 2.45 2.13 wag 1.12 muandiu Faduasenisasu daufheiug nan. mndh
2 Tuanwitlsifimsdestufdanuinglen BCR winfu 0.47 Gatfosnin 1 vanefslifimududsonns
amu (Table 11)

NNANITNAARI AU LA aeWUS AT V1/TF86-5-B-B-B-47B waz V1/TF86-5-

]

¥
N N

B-B-B-55B fiUSuausiuvaunasdnireiiddey As indeseude uazindglvide luunndneiu
Usgnauiudvsunasusiunasngguan 565 Jaduns 4aiin13nszaedlvesiidunaengaugn

=~ A

(Figure 1) dewalvusgrnsmasln wuaswne wasiwaednduiedinissyuiniites diunsveeiu
AN9AtY WU NsWuENsEwIAasdUMiar 1 ASY wagnsuasIdnkladiladusunuLLAIAngde
seaursugnaiTiUSInaTvesuasdngihe loun indegeuthe maglwie uuamivg desndd
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F5nstestuidnduq Suruuuduluuaseuuuisluresieametugimuiiaesaneiug
f9uaunnndiusuFsuiisudanald uiuiusuvennd sdndudeddruruiesnd
fusiFouiiou uadlinananihogeniniswuarsdunsias 1 afs detheony 50-100 Yundold
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aneug/Mudegradivedidy na1ime dewduledletanewugnnivin V1/TF86-5-B-B-B-478 uaz
V1/TF86-5-8-B-8-558 Hdrunuruuiluinnniniugiisuiiou dnvazlufidvusinaimnsoanms
vangveandedniuadld (Usewus, 2502) aenndosiusans (2529) 51891171 A Bdndusinidd
vhanethefidludsumnniihelury wasUnauuluiidsumsnnisalimadihaevesnds
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2553; 951 UALAY, 2558) UALSIADAAABINUNITNARDIVBINNTY UazANE (2532) 7318977
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Fudauandon nsnuansuuasduniier 1 afsauieiheeng 100 Yu S9wiuedenisniuans
14 ¥t uarmawuansiduasileivinauasinsisduasugia Siwuaddunisriuasgads
24 %4 awlvUsinuTuresasdngiedesuarliuandnginiisnswuassnuasduasas
1 afudletheeny 50-100 Yu fwuedslunisvu 7 ada Wemunmmanouununmaasgaansud
wunste 3 3nnsdansdreduliandadauselddenisamu (BCR) fiunnin 1 delinanauuny

sa v

MaATYEAARST ANAFaN1TAU T3n1TuaTEuIasdUA YAy 1 afudlefeeny 50-100 Tu
Geviuassuaafiowd 7 afwasaggugniuaziisanuimamsldastiestufiauuas danali
nsnsuazdUiTROuTLidwadon annmsudeunarnisanésnnmildansdastuidauuag
ld sgelsfauinunsnsaiuisalgndeduledietaronwug i1andn V1/TF86-5-B-B-B-478
LAY V1/TF86-5-8-8-8-558 luanmii lyldasdestuidnuuasdnsiildidosandr dadruseld
#onsasu (BCR) luanwiilifinsdestumdafian BCR unnd1 1 Fevneddinansuuny

'
o 1 |
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V1/TF86-5-B-B-8-55B ¢pisnanuansduasiaz 1 ase illefieeny 50-100 Fu (ruans 7 ada)
Huasnslestumdafimnzaunasiuszaniamuasdrvanmsnuastesiuidauasdngihe
yiliihednandndioysvasdags uarlinanouununiaasuganifiduaidonisasmu (A1 BCR
wnndn 1) Ysznevfuiivinamuuilusuunniinaldnisdwihansveandednduiuiuuies
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Maxwell, F.G., 1980. Advances in breeding for resistance to cotton insects. PRDC 1980. Plant

production and protection paper. 48 p.

Table 1 Total number (22 counts) of Cotton Aphids (Aphis gossypii (Glover)) per 10 plants on 4 cotton

line/variety under 4 Insect management at Nakhon Sawan Field Crops Research Center, 2024

Cotton lines (B)

Insect management (A) Mean
V1/TF86-5B-BB-47B  V1/TF86-5B-B-B-55B  DOA TF86-5 DOA TF2

1. Weekly spray (14 times) 1,250 1,506 1,780 2,101 1,659 a

2. Weekly spray (50-100 DAE; 7 times) 3,872 3,156 4271 5117 4104 b

3. Econ Threshold (24 times) 973 1,103 1,290 1,503 1,217 a

4. No control 4,260 4,057 3,987 3,616 3,980 b
2,589 a 2,455 a 2,832 ab 3,084 b

In a row, mean followed by common letter are not significantly different at the 5% level by DMRT
DAE = Days after emergence of the plants
CV.(A) =31.09% CV.(B) =1997 %

Table 2 Total number (22 counts) of Cotton Jassid (Amrasca biguttula (Ishida)) per 10 plants on 4 cotton

line/variety under 4 Insect management at Nakhon Sawan Field Crops Research Center, 2024

Cotton lines (B)

Insect management (A) Mean
V1/TF86-5B-B-B-47B  V1/TF86-5B-B-B-55B  DOA TF86-5 DOATF2

1. Weekly spray (14 times) 110 140 aaq 446 285 a

2. Weekly spray (50-100 DAE; 7 times) 125 170 361 435 273 a

3. Econ Threshold (24 times) 130 198 539 645 378 a

4. No control 409 622 901 724 664 b
193 a 282 a 561 b 563 b

In a row, mean followed by common letter are not significantly different at the 5% level by DMRT
DAE = Days after emergence of the plants
CV.(A) = 4433 % CV.B)=3159 %
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Table 3 Total number (22 counts) of Cotton Thrips (Thrips palmi (Karney)) per 10 plants on 4 cotton

line/variety under 4 Insect management at Nakhon Sawan Field Crops Research Center, 2024

Cotton lines (B)

Insect management (A) Mean
V1/TF86-5B-B-B-47B  V1/TF86-5B-B-B-558  DOA TF86-5 DOA TF2
1. Weekly spray (14 times) 24 14 3 2 10
2. Weekly spray (50-100 DAE; 7 times) 30 14 2 1 11
3. Econ Threshold (24 times) 22 20 5 1 11
4. No control a0 23 q 1 17

29 c 18 b 3a 1la

In a row, mean followed by common letter are not significantly different at the 5% level by DMRT
DAE = Days after emergence of the plants

CV.(A) = 4052 % CV.(B) = 32.03 %

Table 4 Total number (22 counts) of Tobacco Whitefly (Bemisia tabaci (Gennadius)) per 10 plants on 4

cotton line/variety under 4 Insect management at Nakhon Sawan Field Crops Research Center, 2024

Cotton lines (B)

Insect management (A) Mean
V1/TF86-5B-B-B-47B  V1/TF86-5B-B-B-558  DOA TF86-5 DOA TF2

1. Weekly spray (14 times) 88 83 19 14 51b

2. Weekly spray (50-100 DAE; 7 times) 98 72 32 17 55b

3. Econ Threshold (24 times) 107 79 26 20 58 b

4. No control 38 36 10 8 23 a

83 b 67b 21a 15 a

In a row, mean followed by common letter are not significantly different at the 5% level by DMRT
DAE = Days after emergence of the plants
CV.(A) =3728 % CV.(B)=4351 %

Table 5 Total number (22 counts) of Cotton Leaf Roller (Sylepta derogate Fabricius) per 10 plants on 4

cotton line/variety under 4 Insect management at Nakhon Sawan Field Crops Research Center, 2024

Cotton lines (B)

Insect management (A) Mean
V1/TF86-5B-BB-47B  V1/TF86-5B-B-B-55B  DOA TF86-5 DOA TF2
1. Weekly spray (14 times) 83 145 1 1 57
2. Weekly spray (50-100 DAE; 7 times) a5 50 1 1 24
3. Econ Threshold (24 times) 77 106 6 18 51
4. No control 453 252 4 1 177

164 b 138 b 3a 5a

In a row, mean followed by common letter are not significantly different at the 5% level by DMRT
DAE = Days after emergence of the plants
CV.(A) = 3359 % CV.(B) = 20.06 %
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Table 6 Total number (22 counts) of Spider per 10 plants on 4 cotton line/variety under 4 Insect

management at Nakhon Sawan Field Crops Research Center, 2024

Cotton lines (B)

Insect management (A) Mean
V1/TF86-5BBB-47B  V1/TF86-5B-B-B-55B  DOA TF86-5 DOA TF2

1. Weekly spray (14 times) 31 40 35 35 35

2. Weekly spray (50-100 DAE; 7 times) 30 36 26 26 29

3. Econ Threshold (24 times) 33 36 33 31 33

4. No control 33 a2 42 43 40
39 38 34 33

In a row, mean followed by common letter are not significantly different at the 5% level by DMRT
DAE = Days after emergence of the plants

CV.(A) =26.14 % CV.(B) = 21.32 %

Table 7 Total number (22 counts) of Ladybugs per 10 plants on 4 cotton line/variety under 4 Insect

management at Nakhon Sawan Field Crops Research Center, 2024

Cotton lines (B)

Insect management (A) Mean
V1/TF86-5B-B-B-47B  V1/TF86-5B-B-B-558  DOA TF86-5 DOA TF2

1. Weekly spray (14 times) il 2 5 1 3b

2. Weekly spray (50-100 DAE; 7 times) 3 q 6 3 4 ab

3. Econ Threshold (24 times) 1 2 3 2 2b

4. No control 2 5 7 9 6a
2 3 5 3

In a row, mean followed by common letter are not significantly different at the 5% level by DMRT
DAE = Days after emergence of the plants
CV.(A) = 3259 % CV.(B) = 18.06 %

Table 8 Mean total number of hairs on cotton leaf/cm? in flowering stage on 4 cotton line/variety under 4

Insect management at Nakhon Sawan Field Crops Research Center, 2024

Cotton lines (B)

Insect management (A) Mean
V1/TF86-5B-B-B-47B  V1/TF86-5B-B-B-55B  DOA TF86-5 DOA TF2

1. Weekly spray (14 times) 362 339 57 11 192

2. Weekly spray (50-100 DAE; 7 times) 301 a11 53 17 195

3. Econ Threshold (24 times) 373 439 63 30 226

4. No control 287 308 45 19 164
330 a 374 a 54 b 19b

In a row, mean followed by common letter are not significantly different at the 5% level by DMRT
DAE = Days after emergence of the plants
CV.(A) = 2457 % CV.(B) = 33.44 %
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Table 9 Total number of hairs on cotton leaf vein/cm?in flowering stage on 4 cotton line/variety under 4

Insect management at Nakhon Sawan Field Crops Research Center, 2024

Cotton lines (B)

Insect management (A) Mean
V1/TF86-5BBB-47B  V1/TF86-5B-B-B-55B  DOA TF86-5 DOA TF2

1. Weekly spray (14 times) 483 416 87 a5 246 b

2. Weekly spray (50-100 DAE; 7 times) a61 454 59 31 251 b

3. Econ Threshold (24 times) 646 577 71 74 342 a

4. No control 513 527 65 13 279 b
514 a 494 3 70b 41 b

In a row, mean followed by common letter are not significantly different at the 5% level by DMRT
DAE = Days after emergence of the plants
CV.(A) =20.18 % CV.(B) = 23.80 %

Table 10 Seed cotton yield (kg/rai) of 4 cotton line/variety under 4 Insect management at Nakhon Sawan

Field Crops Research Center, 2024

Cotton lines (B)

Insect management (A) Mean
V1/TF86-5B-B-B-47B  V1/TF86-5B-B-B-558  DOA TF86-5 DOA TF2

1. Weekly spray (14 times) a47 423 337 323 408 a

2. Weekly spray (50-100 DAE; 7 times) 392 325 320 139 294 b

3. Econ Threshold (24 times) 458 416 308 313 424 a

4. No control 214 186 98 a1 135 ¢
378 a 338 a 265 b 204 ¢

In a row, mean followed by common letter are not significantly different at the 5% level by DMRT
DAE = Days after emergence of the plants
CV.(A) = 1655% CV.(B) = 14.78 %
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Table 11 Value of cotton production after deduction insecticides costs (Baht/rai) under 4 Insect

management at Nakhon Sawan Field Crops Research Center, 2024

Cotton lines (B)

V1/TF86-5-B-B-B- V1/TF86-5-B-B-B-

DOA TF86-5 DOA TF2
478 55B
Insect management (A) benefit- benefit- benefit- benefit-
Net Net Net Net
cost cost cost cost
profit profit profit profit
ratio ratio ratio ratio
(Baht/rai) (Baht/rai) (Baht/rai) (Baht/rai)
(BCR) (BCR) (BCR) (BCR)
1. Weekly spray (14 times) 16,495 3.82 15,295 3.61 10,995 2.88 10,295 2.76
2. Weekly spray (50-100 DAE; 7
14,505 3.85 11,155 3.19 10,905 3.14 1,855 1.36
times)
3. Econ Threshold (24 times) 16,260 3.45 14,160 3.13 8,760 2.32 9,010 2.36
4. No control 6,340 2.45 4,940 2.13 540 1.12 -2,310 0.47
DAE = Days after emergence of the plants
The price of seed cotton was 50 Baht/Kg
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Figure 1 Daily rainfall and temperature ( C) at Takfa Meteorological station during crop production in 2024,

average temperature (- C), rain (mm); daily rainfall.
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