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Innovation in soybean product development to add value to

community enterprises

awssauel WA dnuws naunedy” azeasnnd wawian” deeiiu wawdly" Suil Tan”
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Ratchanee Sopha v Sopit Jaipalal/ and Jongrak Phunchaisri"

ABSTRACT

Research and development of soybean processed products using innovation and new
technology is another approach to adding value to soybean products. This research aimed to
develop value-added soybean processed products by applying innovations and new
technologies The research study was conducted at the Chiang Mai Field Crops Research Center
(CMFCRC) between 2020-2024, with a total of 6 products: germinated soybean pastes with
chili sauce, powdered soybean milk, protein balls, and dried germinated soybeans sprouts.
The research found that soybean varieties DOA Chiang Mai 60 and MHS 6 were suitable for
fermented sprouted soybean paste production. The optimal formulation of chili sauce
consisted of 290 g of fermented paste and 710 g of chili sauce. Powdered soy milk was best
produced using spray drying at 180°C with maltodextrin addition. Protein balls made from 100
g of soybean powder and baked for 10 minutes yielded high consumer satisfaction. Sprouted
soybeans germinated for 72 hours provided the best quality and drying them at 70°C for 12
hours produced high-quality semi-ready products. Furthermore, the project fostered
integrated networks among soybean seed producers and product processors in four districts
of Chiang Mai, San Pa Tong, San Sai, Mae Rim, and Mae Taeng, leading to a consistent
application of the developed technologies. Overall, the innovations resulted in an average

value-added increase of not less than 50%.

Keywords: processed soybean products, soybean varieties, adding value
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Table 1 The GABA content, the percentage of GABA loss and sensory evaluation in the
germinated soybean paste of 4 varieties and line of soybean at CMFCRC, 2020.

GABA” (mg/100 g wet weight) GABA loss  Sensory evaluation
0 month 3 months (%) by overall

Varieties/line acceptance” (score)

DOA CM 60 1,500 b" 1,367 b 8.86 b 6.94 a
DOACM 2 1,780 a 1,188 ¢ 34.10d 5.83d
DOA Sri Samrong 1 1,442 b 1,356 b 597 a 6.52 b
MHS 6 1,714 a 1,463 a 14.59 ¢ 6.46

Means 1,613 1,343 15.9 6.43

F-test *2 * * *

CV. (%) 6.10 7.40 9.70 8.52

YMeans in the same column and row followed by a common letter are not significantly different at the 1 level by DMRT.
¥ *: significant at 5% level probability; **: significant at 1% level probability
¥ Data from Central Laboratory (Thailand) Co., Ltd. Analyzing by Gas Chromatography Method (AQAC, 2016)

¥ Sensory evaluation by the 9- point Hedonic Scale (Maren, 2021)

Table 2 Assessment of satisfaction on sensory evaluation of germinated soybeans paste in
chili sauce at CMFCRC, 2021.

Rate of germinated Sensory evaluation” (score)
soybean paste in chili
sauce (g) Color Flavor Taste Texture Overall acceptance
0 750ab”  7.00a 7.07 b 7.07b 7.00 b
200 7.57 a 6.71 c 6.86 C 7.36 a 6.86 C
230 7.50 ab 6.69 c 6.74d 7.14b 6.79 c
260 743 b 6.71 c 6.79 cd 7.07b 6.86 C
290 743 b 6.86 b 7.21 a 7.36 a 7.50 a
320 743 b 6.71c 6.71d 7.07b 7.07b
Means 7.48 6.78 6.89 7.18 7.01
F-test wat * * * *
CV. (%) 11.31 12.41 14.83 9.69 13.78

Y Means in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT.

¥ *: significant at 5% level probability; **: significant at 1% level probability

¥ Sensory evaluation by the 9- point Hedonic Scale (Maren, 2021)
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Table 3 Protein content of germinated soybeans paste with chili sauce before and after

storage at low temperature and room temperature at CMFCRC, 2021.

Protein content” (/100 g)

Rate of germinated soybeans

paste in chili sauce (g) 0 month L month
2842 °C 5+2°C 28+2°C
0 287 f/ 276 e 214 f
200 3.65e 358 ¢ 335e
230 3.68d 350d 3.40d
260 3.78 ¢ 3.61c 3.50 ¢
290 390 b 379 b 3.64 b
320 4.23 a 4.13 a 3.99 a
Means 3.69 3.56 3.34
F-test 2 * *
CV. (%) 1.53 2.22 2.08

Y Means in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT.

¥ x significant at 5% level probability; **: significant at 1% level probability

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

Table 4 Protein content, fat content, and dry weight at 5% moisture content of DOA Chiang
Mai 60 soybean powder after spray drying at CMFCRC 2022.

) 5 Fat Dry weight (5%
Protein content a
Treatment Content MC)
(¢/100 g (¢/100 ¢) (9)
Grain: water 1:3+160 °C 47.96 21.66 22.40 a"

Grain: water 1:3+180 °C 48.51 21.06 24.25 a
Grain: water 1:3+200 °C 44.77 20.90 21.99 a
Grain: water 1:5+160 °C 47.26 21.10 1529 b
Grain: water 1:5+180 °C 47.20 20.01 1543 b
Grain: water 1:54+200 °C 47.81 21.39 1549 b

Means 47.25 21.02 18.49

F-test - - xx?/

CV (%) - - 4.08

Y Means in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT.
Z *: significant at 5% level probability; **: significant at 1% level probability

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

“ Data from Central Laboratory (Thailand) Co., Ltd. Analyzing Fat by In house method: TM-PM-078 based on AOAC (2019)
948.15
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Table 5 Protein content, fat content, and dry weight at 5% moisture content of soybean
powder variety DOA Chiang Mai 60 with maltose dextrin after drying at CMFCRC, 2022.

. 3 Fat Total Dry weight
Protein Content o 5/
Treatment Content Sugar (5% MQ)
(¢/100 ¢ (¢/100 ) (¢/100 ) (9)
Grain: water 1:3+180 °C+0 g 47.82 18.49 7.64 36.03 bc”
Grain: water 1:3+180 °C+5 ¢ 39.14 17.05 11.39 35.83 ¢
Grain: water 1:3+180 °C+10 ¢ 39.69 16.97 19.78 38.15 abc
Grain: water 1:3+180 °C+15 ¢ 35.50 17.38 17.37 41.38 ab
Grain: water 1:3+180 °C+20 ¢ 31.35 14.07 20.80 38.49 abc
Grain: water 1:3+180 °C+25 ¢ 29.03 9.53 24.54 46.51 a
Means 36.47 14.25 17.49 35.36
F-test - - - #2/
CV (%) - - - 5.61

Y Means in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT.
¥ * significant at 5% level probability; **: significant at 1% level probability

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

 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., Ltd. Analyzing Total sugar by In-house method TE-CH-074 based on AOAC

(2019) 906.03

Table 6 Assessment of satisfaction on sensory evaluation of Protein balls which contain
different amounts of soymilk powder as an ingredient at CMFCRC, 2024

. 3/
Sensory evaluation™ (score)

Treatments
. Color Flavor Taste Texture Overall
soy milk powder/grams.
acceptance

0 4.95 e 5.55 490 f 5.05f 525f

20 6.45 b 6.15 575 e 5.65e 575e

40 6.55 b 6.40 6.05 d 6.30 d 6.45d

60 6.05d 6.05 6.80 b 6.40 c 6.80 b

80 6.20 c 6.00 6.55 ¢ 6.55 b 6.06 c

100 7.10a 5.85 7.30a 7.10a 7.10a
Means 6.22 6.00 6.23 6.18 6.33
F-test wat ns * * *
C.V. (%) 26.49 31.06 25.21 22.19 26.41

Y Means in the same column and row followed by a common letter are not significantly different at the 5
level by DMRT.

7w, significant at 5% level probability; **: significant at 1% level probability

¥ Sensory evaluation by the 9- point Hedonic Scale (Maren, 2021)
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Table 7 The physical properties of protein balls at CMFCRC, 2024.

The physical properties of protein balls

Protein" (g./100 g.) 19.04
Carbohydrates” (g./100 g.) 41.83
Fat” (/100 g.) 10.55
Total sugar” (g./100 g.) 19.12
Fiber” (g./100 g.) 5.51
Moisture” (/100 g.) 25.66
Water activity” (aw) 0.82

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

*Deta from Certral Laboratory (Thalland) Co, Ltdl. Analyzing Fat by in house methock TMPIVHOTS based on AOAC (2019) 948.15

# Data from Central Laboratory (Thailand) Co., Ltd. Analyzing Total sugar by In-house method TE-CH-074 based on AOAC
(2019) 906.03

% Data from Central Laboratory (Thailand) Co., Ltd. Analyzing Fiber by AOAC (2019) 985.29

% Data from Central Laboratory (Thailand) Co., Ltd. Analyzing Moisture by AOAC (2019) 950.46(8)

" Data from Central Laboratory (Thailand) Co., Ltd. Analyzing Water activity (aw) by In-house method based on AOAC (2019)
978.18

Table 8 Assessment of satisfaction on sensory evaluation of soybean sprouts with different

varieties and germination period of soybean at CMFCRC, 2021.

Sensory evaluation” (score)

Treatments Total fresh Color Flavor Taste Texture  Overall acceptance
Weight ()
varieties (V)
DOASJ 5 823.19 b" 580 a 570b 5.65c 540 c 556 ¢
DOACM 2 708.13 ¢ 475b 475 c 4.70 d 4.55d 4.85d
DOACM 7 715.63 c 6.25 ¢ 590 b 6.00 b 6.05b 6.20 b
DOA CM 60 895.90 a 7.20d 6.90 a 7.15a 7.00 a 735a
germination
period (P)
48 hr. 643.38 e 5.06 d 475 c 4.94 d 4.63d 4.94 c
60 hr. 718.15d 569 c 563b 5.75 bc 563 c 6.00 b
72 hr. 787.38 c 7.13a 7.13a 7.19a 7.06 a 7.25a
84 hr. 838.92 b 6.44 b 588b 6.06 b 6.19b 6.38 b
96 hr. 940.73 a 5.69 c 569 b 5.44 c 525c 538 c
Means 785.71 6.00 5.81 5.88 575 5.99
F-test V *%2/ *% *% *% *% *%
F-test P *x > > *% > *%
F-test V*P X * ns ns ns ns
CV. (%) 4.18 10.19 10.69 8.69 10.80 10.45

YMeans in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT
¥ *: significant at 5% level probability; **: significant at 1% level probability

¥ Sensory evaluation by the 9- point Hedonic Scale (Maren, 2021)
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Table 9 The physical properties of soybean sprouts with different varieties at CMFCRC, 2024.

Varieties of The physical properties

soybean Protein” Fiber” Escherichia coli ™ Salmonella spp.”
DOA SJ 5 10.37 a" 213 b 65.00 ¢ not detected
DOA CM 2 9.95 ab 191 a 40.00 b not detected
DOACM 7 9.47 b 1.88 a 24.67 a not detected
DOA CM 60 9.50 b 1.86 a 35.00 bc not detected
Means 9.82 1.94 41.17 -

F-test wat * * -

C.V. (%) 6.53 6.78 23.35 -

Y Means in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT.
¥ *: significant at 5% level probability; **: significant at 1% level probability
¥ Data from Central Laboratory (Thailand) Co., Ltd. Analyzing Protein by AOAC (2019) 991.20
% Data from Central Laboratory (Thailand) Co., Ltd. Analyzing Fiber by AOAC (2019) 985.29
% Data from Central Laboratory (Thailand) Co., Ltd. Analyzing Escherichia coli by FDA BAM online, 2020 (Chapter 4)
(

% Data from Central Laboratory (Thailand) Co., Ltd. Analyzing Salmonella spp.by ISO 6579-1:2017/ Amd. 1:2020 (E)

Table 10 Percentage of moisture of dried soybean sprouts at different time and temperature
at CMFCRC, 2024.

Temperature (degrees Celsius)

Drying time (hours)

50 60 70 80 90
8 22.35 el/ 18.60 e 1533 e 12.70 e 9.63 e
12 18.86 d 13.50 d 10.18 d 9.49d 8.80d
16 14.64 ¢ 10.12 ¢ 793 c 8.47 c 7.66 C
18 12.56 b 9.79 b 761b 7.89 b 755b
20 993 a 8.21 a 751 a 7.60 a 6.55 a
Means 15.67 12.04 9.71 9.23 8.04
F-test %2/ * * * *
C.V. (%) 1.73 2.70 1.38 3.12 1.56

Y Means in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT.
¥ * significant at 5% level probability; **: significant at 1% level probability

Table 11 Dry weight of soybean dried sprouts at different temperatures and drying times at
CMFCRC, 2024.

Temperature (degrees Celsius)

Drying time (hours)

60 70 80
8 15.67 aA"” 14.50 aB 8.67 aC
12 13.63 bA 10.70 bB 8.23 bC
16 10.60 cA 8.50 cB 7.70 cC
18 8.77 dA 8.23 cB 7.50 cC
20 8.67 dA 7.47 dB 7.43 cB
Means 11.47 9.88 791
F-test *x2/ *% *%
CV. (%) 1.70

Y Means in the same column followed by the same lowercase letters are not significantly different at the 5 level by DMRT.
and row followed by the same capital letters are not significantly different at the 5 level by DMRT.
Z *: significant at 5% level probability; **: significant at 1% level probability
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Table 12 Assessment of satisfaction on sensory evaluation of dried soybean sprouts with
different temperature and drying time at CMFCRC, 2024.

Temperature (degrees Celsius) + Sensory evaluation” (score)

Drying time (hours) Color Flavor ~ Taste  Texture  Overall acceptance
50+20 5.70 ab" 5.50 5.10 c 6.00 c 5.85d
60+16 5.15b 5.90 6.30 a 6.40 b 6.55b
70+12 6.25 a 6.00 6.25 a 6.75 a 6.95 a
80+12 525b 5.70 6.20 a 6.45 b 6.48
90+8 4.20 c 5.35 540b 5.15d 5.00 e

Means 5.31 5.69 5.85 6.15 6.08
F-test 2 ns * * *
CV. (%) 25.93 26.14 19.07 17.26 18.52

Y Means in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT.

¥ *: significant at 5% level probability; **: significant at 1% level probability

¥ Sensory evaluation by the 9- point Hedonic Scale (Maren, 2021)

Table 13 The physical properties of soybean dried sprouts before and after storage at room
temperature at CMFCRC, 2024.

Storage period

The physical properties

0 month 1 month
Protein” (g./100 g.) 47.35 46.08
Carbohydrates” (g./100 g.) 26.17 25.06
Fat” (¢./100 g.) 16.25 16.32
Total sugar” (g./100 g.) 3.19 3.05
Fiber” (g./100 g.) 5.82 5.70
Moisture” (/100 g.) 9.47 9.73
Ash” (/100 g.) 4.58 4.61
Water activity” (aw) 0.49 0.53

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 Central Laboratory (Thailand) Co., Analyzing Fiber by AOAC (2019) 985.29

¢ Analyzing Moisture by AOAC (2019) 950.46(8)

" Data from Central Laboratory (Thailand) Co., Analyzing Ash by AOAC (2019) 923.038

% Data from Central Laboratory (Thailand) Co., Analyzing Water activity (a.) by In-house method based on AOAC (2019) 978.18

Us:zgu331IN1S lInavwaviudoy
aouudyvwslsnazwsnannuwavviu Us:91U 2568




Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568

YUBUNEATNIAURUUNTRARVIDUNUGIUF Uz nasazaauaslaun W ing Lass
Community-Based Production of Clean and Quality Cassava Cuttings: A Model from

Yasothon Province
#3301 W23 2138 neail” Andla veanas” nilnie Aisyanugs”
AgIAUA 1AL wIn1Tun” YAk Aallne” Wnasing nwwaz”
Siriwipa Puangjumpeem Waree Thongmeel/* Phakwilai Yodthongl/ Nuengruethai Srithornrath”
Sathakupt Ken Nagashimal/ Choosak Kunuthai Phaktipha DetphalaZ/

ABSTRACT

The Community-Based Production of Clean and Quality Cassava Seedlings: A Model from
Yasothon Province was implemented in 2024 in Maha Chana Chai District, Yasothon Province, with
the objective of strengthening the capacity of cassava growers within a big farming group. The
initiative aimed to establish a model community for clean and quality cassava stem cutting
production. Key activities included the selection of suitable areas and farmers, establishment of
production plots by using clean propagation technologies. The project involved data collection
on cassava mosaic disease (CMD) incidence, plant height, yield, stem cutting quality, and
production volume. Results showed that cassava cultivar Rayong 72, cultivated by 30 farmers
across 218 rai, exhibited no CMD incidence (average 0.0%), indicating the effectiveness of both the
clean seed production system and disease control measures applied. The area produced
approximately 1,183,086 stem cuttings, averaging 5,427 cuttings per rai, with an average plant
height of 198 cm and stem diameter of 2.0 cm. meeting high-quality standards. Fresh root yield
averaged 5,766 kg/rai, significantly higher than the regional average for Northeastern region in 2024.
The quality and health of the stem cuttings proved suitable for further expansion within the group
and for distribution to nearby farming networks. The success of this initiative demonstrates the
potential for community-based clean seed production to serve as a model for technology transfer

and large-scale cassava disease prevention.

Keywords: Farmer Community; Clean and Quality Cassava Cutting
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unsnszanelsalusaiidutlgmszduussmaluiiagiu (@aduidoivliuasfmauundsa, 2563
Loy Asdnual, 2566) (Table 2)
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Table 1 Clean and quality cassava cutting production on 218 rai in the cassava big farming, Maha Chana Chai district, Yasothon province (2024).

Coordinates

Soil Analysis at 0-20 cm Depth

Planting date

Area

No. Farmer name Varieties
Zone X Y pH oM p K Texture (rai)
1 Mrs. Ratree Boonprom 48p 414405 1714429 4.5 0.9 21 27 Sand 28-04-2567 Rayong 72 3
2 Mrs. Chanphen Emran 48P 416013 1713924 4.9 0.6 34 a4 Sand 01-05-2567 Rayong 72 8
3 Mrs. Jampai Srimaruang 48p 414189 1714386 5.1 0.7 33 56 Sand 08-05-2567 Rayong 72 9
4 Mrs. Kamsing Mansri 48P 415421 1714187 a7 0.6 59 78 Sand 08-05-2567 Rayong 72 10
5 Mrs. Ariya Khumboon a8p 414405 1714429 6.0 0.3 27 26 Sand 11-05-2567 Rayong 72 10
6 Mrs. Nongnuch Sararan 48P 414520 1714695 5.3 0.7 30 59 Sand 25-04-2567 Rayong 72 4
7 Mrs. Maliwan Klangprapan a8p 415051 1714473 5.6 0.6 37 53 Sand 22-04-2567 Rayong 72 a4
8 Mrs. Bangoen Singsamran 48p 414369 1714122 5.1 0.7 78 72 Sand 19-04-2567 Rayong 72 10
9 Mrs. Amornran Sararan 48P 414405 1714429 4.8 0.5 21 26 Sand 09-05-2567 Rayong 72 18
10 Miss Mali Sararan 48P 414321 1714332 5.2 1.1 100 35 Loamy sand 02-05-2567 Rayong 72 9
11 Mrs. Boonthin Wongtawee 48P 415429 1724142 5.1 0.7 65 a7 Sand 05-05-2567 Rayong 72 20
12 Mrs. Somyong Timasuk 48P 415163 1714387 a.7 0.6 65 a2 Sand 11-05-2567 Rayong 72 16
13 Mr. Somporn Lansit 48P 416091 1713340 53 0.7 65 66 Sand 07-05-2567 Rayong 72 5
14 Mrs. Thongkham Monmahaphornchai 4a8p 414826 1714034 4.6 0.9 46 35 Sand 02-05-2567 Rayong 72 10
15 Mrs. Waritsara Wongsrisang 48P 415174 1714454 5.1 0.4 a7 52 Sand 03-05-2567 Rayong 72 7
16 Mr. Pradit Longkham 48p 414459 1714431 5.6 0.67 40 ar Sand 03-05-2567 Rayong 72 10
17 Darathep Chatiputhorn 48P 415054 1714561 a7 0.4 53 20 Sand 11-05-2567 Rayong 72 7

Usz3u331n1S lInavwaviuday
aawudJuwsisnaz:wsnannuwavviu Us:91U 2568

y




Table 1 Clean and quality cassava cutting production on 218 rai in the cassava big farming, Maha Chana Chai district, Yasothon province (2024). (Cont.)

No. Farmer name Coordinates Soil Analysis at 0-20 cm Depth Planting date Varieties Area
Zone X Y pH oM p K Texture (rai)
18 Mrs. Paen Chatiputhorn asp 415021 1714326 5.1 0.4 51 24 Sand 08-05-2567 Rayong 72 2
19 Mr. Promma Sudchaliao 43P 415091 1713945 5.0 0.7 31 60 Sand 21-04-2567 Rayong 72 5
20 Mrs. Salee Chomphuwong asp 414839 1714051 52 0.6 35 18 Sand 05-05-2567 Rayong 72 5
21 Mrs. Buakaew Namsuk agp 414889 1714111 5.1 0.8 50 a2 Sand 10-05-2567 Rayong 72 7
22 Mr. Phuk Srimaruang a8p 414989 1714321 5.6 0.4 18 31 Sand 06-05-2567 Rayong 72 5
23 Mrs. Sudjai Sudchaliao agp 414920 1713961 5.6 1.4 37 76 Sand 06-05-2567 Rayong 72 5
24 Mr. Udon Boonyang 48p 414883 1714323 4.6 0.2 27 42 Sand 02-05-2567 Rayong 72 5
25 Mrs. Khampun Srimaruang 48P 414735 1714088 5.2 0.6 31 32 Sand 28-04-2567 Rayong 72 3
26 Mr. Tharit Sorsila a8p 414926 1714304 5.1 0.8 36 62 Sand 20-04-2567 Rayong 72 3
27 Mrs. Jannapha Nilaran agp 415005 1714503 5.1 0.6 a4 68 Sand 11-05-2567 Rayong 72 8
28 Mr. Ronachai Niltae 48p 414727 1714150 4.9 0.8 15 23 Sand 09-05-2567 Rayong 72 3
29 Mrs. Pimphan Nilaran 48P 414229 1713873 5.5 0.5 a5 74 Sand 11-05-2567 Rayong 72 5
30 Mrs. Kai Teekhasuk 48p 415369 1714142 4.5 0.5 33 10 Sand 23-04-2567 Rayong 72 2
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Table 2 Cassava mosaic disease incidence and plant height at 2, 4, 6 and 8 months after planting

(4 times) on 218 rai of the cassava big farming, Maha Chana Chai district, Yasothon province

(2024).
Disease incidence (%) Plant eight (cm.)

No. Farmer name
1t 2 3™ 4" =t 2 3™ 4t
1 Mrs. Ratree Boonprom 0.0 0.0 0.0 0.0 59 102 170 198
2 Mrs. Chanphen Emran 0.0 0.0 0.0 0.0 66 98 175 201
3 Mrs. Jampai Srimaruang 0.0 0.0 0.0 0.0 55 95 150 200
4 Mrs. Kamsing Mansri 0.0 0.0 0.0 0.0 61 111 165 203
5 Mrs. Ariya Khumboon 0.0 0.0 0.0 0.0 57 98 155 202
6 Mrs. Nongnuch Sararan 0.0 0.0 0.0 0.0 53 101 143 198
7 Mrs. Maliwan Klangprapan 0.0 0.0 0.0 0.0 51 121 151 197
8 Mrs. Bangoen Singsamran 0.0 0.0 0.0 0.0 58 110 142 198
9 Mrs. Amornran Sararan 0.0 0.0 0.0 0.0 61 109 151 200
10 Miss Mali Sararan 0.0 0.0 0.0 0.0 67 131 142 201
11 Mrs. Boonthin Wongtawee 0.0 0.0 0.0 0.0 56 121 159 197
12 Mrs. Somyong Timasuk 0.0 0.0 0.0 0.0 54 99 131 198
13 Mr. Somporn Lansit 0.0 0.0 0.0 0.0 53 106 147 199
14 Mrs. Thongkham Monmahaphomchai 0.0 0.0 0.0 0.0 53 107 141 202
15 Mrs. Waritsara Wongsrisang 0.0 0.0 0.0 0.0 60 110 139 196
16 Mr. Pradit Longkham 0.0 0.0 0.0 0.0 65 99 149 196
17 Darathep Chatiputhorn 0.0 0.0 0.0 0.0 69 111 157 198
18  Mrs. Paen Chatiputhorn 0.0 0.0 0.0 0.0 71 113 152 202
19 Mr. Promma Sudchaliao 0.0 0.0 0.0 0.0 55 114 149 199
20 Mrs. Salee Chomphuwong 0.0 0.0 0.0 0.0 58 118 155 198
21 Mrs. Buakaew Namsuk 0.0 0.0 0.0 0.0 49 109 151 198
22 Mr. Phuk Srimaruang 0.0 0.0 0.0 0.0 69 111 156 196
23 Mrs. Sudjai Sudchaliao 0.0 0.0 0.0 0.0 61 110 158 178
24 Mr. Udon Boonyang 0.0 0.0 0.0 0.0 59 99 158 196
25  Mrs. Khampun Srimaruang 0.0 0.0 0.0 0.0 59 109 149 199
26 Mr. Tharit Sorsila 0.0 0.0 0.0 0.0 71 121 150 197
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Table 2 Cassava mosaic disease incidence and plant height at 2, 4, 6 and 8 months after planting
(4 times) on 218 rai of the cassava big farming, Maha Chana Chai district, Yasothon province (2024).

(Cont.)
Disease incidence (%) Plant eight (cm.)

No. Farmer name
15t ond 3rd gth 15t ond 3rd gth
27 Mrs. Jannapha Nilaran 0.0 0.0 0.0 00. 67 111 148 199
28  Mr. Ronachai Niltae 0.0 0.0 0.0 0.0 61 109 149 200
29 Mrs. Pimphan Nilaran 0.0 0.0 0.0 0.0 56 115 147 200
30  Mrs. Kai Teekhasuk 0.0 0.0 0.0 0.0 62 112 144 201
average 0.0 0.0 0.0 0.0 60 109 151 198

Table 3 Quality of cassava cuttings and cassava yield at 8 months of age on 218 rai in the
cassava big farming, Maha Chana Chai district, Yasothon province (2024).

Cassava Cutting Quality

Area Yield
No. Farmer name . . Number of Stem
(rai) Plant height Diameter . (kg/rai)
Cuttings
(cm) (cm) .
(stems/rai)
1 Mrs. Ratree Boonprom 3 198 19 6,560 6,100
2 Mrs. Chanphen Emran 8 201 2.0 5,340 5,200
3 Mrs. Jampai Srimaruang 9 200 19 5,050 4,980
q Mrs. Kamsing Mansri 10 203 2.1 6,370 5,400
5 Mrs. Ariya Khumboon 10 202 2.1 5,920 5,090
6 Mrs. Nongnuch Sararan a4 198 1.9 4,980 6,050
7 Mrs. Maliwan Klangprapan 4 197 1.9 5,630 6,250
8 Mrs. Bangoen Singsamran 10 198 1.9 5,180 5,600
9 Mrs. Amornran Sararan 18 200 2.0 4,990 5,500
10 Miss Mali Sararan 9 201 2.0 4,780 5,900
11 Mrs. Boonthin Wongtawee 20 197 19 5,940 5,400
12 Mrs. Somyong Timasuk 16 198 2.0 5,390 5,600
13 Mr. Somporn Lansit 5 199 2.0 6,090 5,800
14 Mrs. Thongkham Monmahaphomchai 10 202 2.1 5,230 4,590
15 Mrs. Waritsara Wongsrisang 7 196 1.9 6,470 5,990
16 Mr. Pradit Longkham 10 196 1.9 6,190 5,900
17 Darathep Chatiputhorn 7 198 2.0 5,370 5,400
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Table 3 Quality of cassava cuttings and cassava yield at 8 months of age on 218 rai in the

cassava big farming, Maha Chana Chai district, Yasothon province (2024). (Cont.)

Cassava Cutting Quality

Area Yield
No. Farmer name . . Number of Stem

(rai) Plant height Diameter . (kg/rai)

Cuttings
(cm) (cm) .
(stems/rai)
18 Mrs. Paen Chatiputhorn 2 202 2.1 4,990 5,900
19 Mr. Promma Sudchaliao 5 199 2.0 5,080 6,200
20 Mrs. Salee Chomphuwong 5 198 1.9 5,260 5,600
21 Mrs. Buakaew Namsuk 7 198 1.9 5,590 6,100
22 Mr. Phuk Srimaruang 5 196 1.9 5,340 5,600
23 Mrs. Sudjai Sudchaliao 5 178 1.9 6,120 5,900
24 Mr. Udon Boonyang 5 196 19 5,910 6,100
25 Mrs. Khampun Srimaruang 3 199 2.0 5,110 6,350
26 Mr. Tharit Sorsila 3 197 2.0 4,880 6,150
27 Mrs. Jannapha Nilaran 8 199 2.0 4,960 5,650
28 Mr. Ronachai Niltae 3 200 2.1 4,560 6,200
29 Mrs. Pimphan Nilaran 5 200 2.1 4,750 5,990
30 Mrs. Kai Teekhasuk 2 201 2.1 4,780 6,500
average 218 198 2.0 5,427 5,766
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Table 4 Cassava mosaic disease assessment in scaling-up area in 2025 using stem cuttings from

clean and quality cassava cutting model farmers, Yasothon province (13 farmers, 112 rai)

Disease incidence at

No. Farmer name Area (rai) Varieties 1.5-2.0 months after

planting (%)

1 Mrs. Ratree Boonprom 5 Rayong 72 0.0
2 Mrs. Chanphen Emran 10 Rayong 72 0.0
3 Mrs. Jampii Srimaruang 9 Rayong 72 0.0
4 Mrs. Khamsing Ninsri 15 Rayong 72 0.0
5 Mrs. Araya Khumboon 16 Rayong 72 0.0
6 Mrs. Nongnuch Sararan 5 Rayong 72 0.0
7 Mrs. Maliwan Klangprapan 3 Rayong 72 0.0
8 Mrs. Bangaon Singsamran 10 Rayong 72 0.0
9 Miss Mali Sararan 6 Rayong 72 0.0
10 Mrs. Boonthin Wongtawee 5 Rayong 72 0.0
11 Mrs. Somyong Teekhasuk 10 Rayong 72 0.0
12 Mr. Somporn Lanusat 13 Rayong 72 0.0
13 Mr. Thongkham Monmahaphonchai 5 Rayong 72 0.0
total 112 average 0.0

Figure 1 Map illustrating the locations of model farmer communities engaged in clean and

quality cassava stem cutting production in Yasothon Province, 2024.
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Organic Sesame: From Researches to Supplemental Income Crop

250UIA 295098 ASYIN YuzgTI Yeywde Alyeaa’ A3anwal aulin®/
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Orn-anong Wannawongl/ Saranjit Chanasuwan Bunluea Srimungkunl/ Siriluk Somnuek"

Prapaporn Paengdal/ Malulee Sittisa Jiraluck Phoomthaisongl/

ABSTRACT

Researches on organic sesame production technology conducted at farmer fields’
in Ubon Ratchathani province between 2022-2024. It indicates that a black sesame
variety, DOA-Ubon Ratchathani 3 is the most suitable variety for organic cultivation in
paddy fields. The planting methods and soil preparation are as followed; 1) cultivating
rice straws into the soil and leave for 30 days 2) applying Bokashi compost or Aerated
compost at four times of nitrogen content from soil analysis value (400 kg./rai) or
Pelleted chicken manure at a rate of six times the nitrogen content from soil analysis
value (600 kg./rai) or green manure (cowpea) at 15 kg per rai, combined with 500 kg of
composted cow manure per rai, or green manual cowpea at planting rate of 10 kg per
rai with 750 kg of composted cow manure per rai and 3) row planting of sesame. The
most appropriate weed management is two times manual weeding at 15-20 days and 30-
40 days after planting. Control of black scorch disease caused by bacterial pathogens
Ralstonia solanacearum is spraying plant-derived fermented liquid of Indian laurel and
water at 1:1 or 5:1 ratio or Indian laurel and molasses at 5:1 ratio aerial yam and water
at 1:1 or 5:1 ratio. Control of fungal pathogen Macrophomina phaseolina is apply of
Indian laurel and water at a ratio of 1:1, aerial yam and water as a ratio of 1:1 or mint
weed and molasses at a ratio of 3:1. Use of these contents at the value of 600 ml mixing

with 20 (t. of water spray every 5 day intervals is recommended.

Keywords: organic sesame organic paddy field

Y gudideiyliguasesni e.adeisedsd 2.9uassnil 31490
Y Ubon Ratchathani Field Crops Research Center, Sawang Wirawong, Ubon Ratchathani, 31490
*Corresponding author: nid1804@gmail.com

Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568




Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568

UNAnEe
Anwnidumalulagnisudnndunsdluaninu o waununsnsdaminguasivsill seninad 2565-
2567 wuin Munusngandmiunisanndunidluanimun fe g mn.guasivsil 3 33
wienAutgn Tnsnslanaunada 30 Fu lansau 1 ads uazdgnuuniduun Aeunistgn anmnsowdiy
semsiunauy Iagldlendnlund vsedeninuuuidseina §ns1 4 wiandwseilulnsiauves
{Jovsin (400 Alansusiols) 1eyalrsadinfisns 6 widansesdlulasauvesdeyalidaia (600
Alanfusiols) videmslddmudulefivan 15 Alansusiols srufumsladeyatoviin 500 Alaniusie
15 viodamiu 10 Alandudels Saufunslddeyatamtn 750 Alansusiels Mdnivfiusneussnuay
Flaey 15-20 Fu uar 87y 30-40 Yu nisldimnandieduitonuaulsalvdmiinainide
wuAfi3s Ralstonia solanacearum Wi vilvsing1 Sadau 1:1 vie 5:1 udvinnnina s
5:1 Mumseduniing 1:1 vde 5:1 miquuiiﬂsua«,%asw Macrophomina phaseolina awnlsa
s Idua wiiviinidida 1:1 unseluniid §n91 11 wazunsdnaminniniing Snsn 3:1
TneldU3ung 600 fiadansseti 20 Ans Wuswinefu nn 5 Su

ANANARY: BUNTE ANNUNBUNTE
A1

sruumsnanfivdunid Wuuumsmskdnemsiivasaansiadl Jafnannszuanuisy
auam wazdunndenvesuilaa lnslanznsuilan “ownaiftequa’ AfuslaafusuAeadu
mnuBenloswasmsnwguaw uaznsuilaaonsivasnsouaziivsslond awhlfunliunais
wanAusinunsdunididulnegissinda Wunmsusudsuiimsudaivuuuialy gnnsudndien
Aonatunineinssssuvid uazduwandenunndy AeliiAnnsianisdu deufuns uas
Yaonfen19e1m1s n1sdnszuunisuandialsiasugialussuudunsd wazn1snannylsdunsdly
anmudunid Sadudnuiamadonlunsndnemsiiiequam Yaeadeseduilag aenadesiy
gNSANEASYIR W.A. 2561-2580 A1UATTAIIIANNANTALUNITUYITU MITINYATATIYAAT AU
NunsUaeniy

be

[

Hagtudilditoyanisinnamaluladnisannlussvaninuidunis duu muided
Jatuilomiadonsuaniinnsgrunuasdunideygelilddmivusulsengesdu msdanissg
9115 M3dansieiiy nstesdiunazidalsailmunzaudmiunisugna elwldnanananiiil
NANARE LAY NANLINASTIUB NS Tnfamsthmelulaildluneaeulufiufildinumsnaiie
dindiuiinsugnadunds lnegudisefisliquasvsni saufuamzuimsgsiauaznisdanis
WNINIFEIYAgUaTIveT wagdamnaguyy winitinunsdunidanaun tasliunislasanis
fianUgneuuUBunISuarnssutenmunAnMInaIntiinanens dkanusumalulagi
wanzaudnsunsugnnluaninun wudn inessnsiuasiuwuyldnandnieds 86 nn/ls
Ienandnlasnan 100 vI/nn. (NTNIMINITNEAT, 2568) AMTUHAHERNBUNIIVRINGUTAUAT
YPUSNHNEATANTUN 7.1 T89 B.ABULALAY 2.8UATIYEH MlvikanEsegsEring 80-90 nn./ls (Ai134

Uselasgta,n1sdeansdiuynng, 17 Wwieu 2568)




A3dnwal waveniz (2567) Anwidnenwiudniungausenisugnluanwundunie dwau
6 Wug Lakn “UATUE NIN.aUATIYEIH 1 WAINUg N3N.UasI¥s Tl 2 91919UE NIN.aUATIYEH
2 yiug nan.guaswend 3 nduiuidieny3iug uazemuasiusiudiomasaissd wui o
Tinandaunnsrsfuamsiug Tnefuganilmunzassenisugnluanimndunid fe vdiug nan.
guas1951dl 3 vauriuaaiug mn.guaswstdl 1 wagawsiug nanguaTiwsndl 2 fdnennli
NANAATBIANN YETINSAnWIITMsUgnuasiAsBuAuAluan NGV wudn Taiflu fdusius fu
JenINIENsUgNAUIEMIWSENAY nisn1sUgniaseseufulinananliwnneeiu TikanEe
581319 126-171 Alanusiols (50UA uazAME, 25670)

A1UN1TTANIT519 0175 buA Y aen1slayendnlun1d 6ms1 24 6 8 10 uag 12431
AATIETlulesiauvesdendnlun1d inandauavesnusenaunandnan liunnsadunieada
HANSR10E 58139 168-195 Alansusals (aveued wavamy, 2567v) Mslddendnuuuiineinia
9131 2 4 6 8 10 waz 12 wmiedasisilulasiauvesyendnifueinie linandauazesnlsznay
HaKARa liuand1eiunieadii nandnegsening 31-60 Alansusels (Yavie uavamg, 25670)
mslddeyalndndin §n51 2 4 6 8 10 uar 12 whArlnseilulasiauresloyalidnde nnnssuds
Trinandnliunnaneiy nandnegsening 60-83 Alansusials (Uywide wavauy, 25679) Yo AS SR
wazAalz (2567) wuin nisledmudutedivan §as1 5 10 uaz 15 Alanfusiels uaznnslddeyah
wifn §751 250 500 uaz 750 Alansusels nandaifinTumuSaNAlARNTY waenuhiufduiussy
Tughuvesmsldsndmudulefivaniuioyaimin Tnenandnnazanas Welvimwmdulefivan
Tushriiutunutumslaysyatmdnludasidutu

aunsmvauiviilunisugnaluaninundunsd Usenms uavame (25670) WU 113
Adnivfivnloussnuau ey 15-20 Tu uazeny 30-40 Fu Iinandngaan 1456 waz 160
Alanfusials drunismuaulsn Usening uagamy (25671) Tdnadeunissudaudeuuaiile R
solanacearum awalsalngdd wag 1Wo31 M. phaseolina anwalsawind Tun deansafnnety
ndtu 5 vila liu nil Iunszdy Wuee unsdnan uazasian nansvaaeuldidenvindivd
anunsomuannnaiivinvesdeaivalsald WWud vl unszdy uasunsdne ngldvndiuves
flaanamusazain awihtwiindanm winsutu uaglifieidedvhasanefiuandietu iefnw
Sn9rdau warsvzmmandnfimnzalunsyiimandanm uasnaaeuyszansnmasiimin
son1smununseigdulnvedonuaiife wasdos lukosufoinis nui udindgniide
wuaiSe 48 Falus dandndiviliiAnuiiala (nhibition zone) luenmsidsad e ldnaaey
wuafise annsomuaudouuadiSeld Taud wilndnih 1:1 wag 5:1 niwdinndiana 5:1 d1umse
umifnnntia 1:1 Wieusualakudaudady 150-600 fadanseieri 20 a3 Tunszan niin
1 1:1ug 5:1 wuuinalaewizarandudu 600 fadanseier 20 Ans drmuusdnamnnssuds Ll
annsamuadouuaiiGsamalsalndaluals Wesmnlifauinala Famud vl uaviunse
A fisesueuidiudu 600 Sadanseerh 20 Ans anunsomuamTouuefiSeld Sudonumaaeuly
anwilsandeu wuin uilvdni 1:1 wiivain 5:1 wilmtnaniiana 5:1 FumssAundoi 11 way
Tunsednniini 5:1 dmfaynsdaannsamuaunisifalseldddan Sedidusniiialae 0
Wosifud daniunssdufiviingaenintaa 5:1 ansnsoauaslseldfssan

Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568




e fngUsvasd Wefnwuaritowmalulagnmsudnandunisluanmudunis s
Famssmormnsluiu msUduussthssiu nmsldanssssumatesiusazidnlsauazunasivnza
dwsumsugnaluanimundunid elilinananniiinandngs daaunw Welfiludeyadmsu
wugnwasns vieaulaugnadunid sandamsunmeluladild Wineuns uazverowals
wnansthlUUFoR Wunslifuiiudunddltussasnmdutu shldnmeudeusimemisly
AU @319AUaINTa1EN19TInN Ingailansaulasndevedndn Juslna nSneInTsTINYA
szuuiined wazanmuandey Wneniunislddansssuvinigluvhsulaquewaziinuseleviiagn
wanunafisfiuiivgnadunidlulsamelngluniy

¢ ad
uUNTULAaZISNT

gunsal
1. Wuga biun auaeiug nin.guasystd 1 auasiug nin.auasiustd 2 $1913ug nan.
guUasI¥EIL 2 wag LG NaNn.guUasIvell 3
2. Jedun3d lun Jeninlun1d Jendnuuuidueinia Jeyalndade Joyads wazfivduan
(i)
3. JangunsalnsiJendndunse ”aﬂﬁwﬁmﬁﬂagﬂwsﬂmﬁuLLuaﬁﬁmgm wazTannisvintmin
Frnmanfiwiiionuaslse
4. Yangunsallumsifiuiies lun e ganve fwihs Hudu
/s
Aadennan153d89nd 2565-2566 filsinaduazdvszdnsaniian $1uu 4 n3suis
wmaaeuluanmulativg luanmundunidveunuasnsludwinguasivsid vwiawdas 20x20
RTINS MWilLNUNITMAReY
- nageuUfnBnwitus vz ausenisUgnluanInuBune 4 nssuds liun 1) sunsiug
MmN, JUaTIYEH 1 2) 14A9 WS NIN. gUasI¥eNdl 2 3) 19713 Wug NN, uUaTIvsll 2 uag 4) v
Wug nn. quasIvsdl 3
- nageUISnsUgn wazAsuAuRINzaNson1sUgnaluan muBuv3d 4 n3ds lhuA 1)
lonauseds 15 Fu lansau 1 At Ugnauuuunl 2) lanauneds 30 Yu lawsau 1 afs Ugnawuy
uan 3) daneds lany 1 ada lowsau 1 ass Ugnewuuwing wae @) daneds lany 1 ada lonsau 1
as Ugnauuian
- naaeudndeninlumafinzausdenisugnaluanimndunid ¢ nsnids Ae 1) luild
Jendnlunid 2) Jendnlunid dns1 2 wirardmseilulasiuvesdevdnlunid 3) Jewsinlunid
8n31 4 A deagilulasinuvesdendnlunid wae 4) Jendnlunid dns1 6 1A3ATIEn
Tulpsiauvesdendinlund
- nageusmseninuuuiiennainzadenisugnaluan munduvid don 4 st
Ao 1) Wldlendinuuuidnernie 2) Jevdnuuuivennia dnst 2 wihadesieilulasiau 3) Jendn
LUUALDINIA 8037 4 WA asieilulagiau wag 4) Jendnuuulineinia 8ns1 6 Wieaesien
Tulmsiau

Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568




- nageudnsnsileyalidndafimunzausionisugnatuanimuidunsd den 4 n3suis
Ao 1) ldladeyalndade 2) Jegalndada a3 2 wihrdeseilulesiau 3) Jeyalndada dns 4

<

wihAlieseilulasiau uay 4) Jeyaladaudn 6w 6 whandeszsilulasiay

| [y

- nogeunsidleivansiuiudeyaivdnivngaudenisugnaluaninundunid 1ien 4

35335 fie 1) Livgnaniu wazlaldleyadmvidn 2) aau 10 Alansusials saududeyadndn g0
750 Alansusiols 3) d9nu 15 Alansusels swudvdeyaimdn dnsn 250 Alansusials 4) danu 15
Alansusiols saufudeyadmvgdn §nsn 500 Alansusiols
= a a H o Ay a Yo a a & o
- Anwrdszdnsamvesdindinaniigdnienruaulsalndaiiinandeauwuniiise R
solanacearum waglsAIATINANLYDIY M. phaseolina Tua1Bun3g U 2567 idonumdniivin
& % = a a a & v o o =
n1snaaeullasiulul 2566 NanunsaniuAunIsasAulnveyoame laaign LHau@ny
99918 IUNMULANFBNITAIVANNITIRTYLAUIATB AT 0aUnALIAI1 IURUAITNARBILUY
Randomized Complete Block Design 4143t 3 91 41 N35175 MaeuUssdnsnInvesdindinganis
AIUANNTSASLAULATDLTUUATISY wazwes) TuesuRnis uasnaaeuUseansn nvesnin
=~ | 44 v o ad o
Fanmsanisatuaulsaluaninlsaseu tnelsa bl 1aunun1snaaasiuy CRD 9 N33U3T 91w
3 41 WaglsAklan 1AWNENIINAGEUY CRD 10 33138 311U 3 9
nstuiindaya
- Fuugn warFuufuRnisneg deszdandimeaiivesfiuneulgn wasnduiuies eszi
smemsleduvsd Jeninlunid Jemdnuuudvennia Jeyaiandn Jeyalidnde
- Juiindeyalsauavuiasdng ihninuwieiviignouidniafiy uazndsnisiiuies
- MAYAULNVDI NANER UADIAUTENDUNANGN HARBULNUNILATYSNA
N1TILATIENVRLANNATH NAHFALATDIAUTENBUNAKER AI8N15ILATIEN Analysis of Variance
wazlUSuuiisuAaaeae Duncan’s Multiple Range Test
szggIaLazanUNALIuNTS

Autiun1snnesluinis lsasaunnass veaqudidenylsauasnysiil wazwlamndunsd

9

YauNYRINIuTIinguaTvsil

NAN1SNAABILAZIANTA]

AuANURvIAULAsNAIATIEIEBUNSIvliaciee
auUAnialvesfunauUsulTslauduniduasnunsns 3aminguasivsnd auden
Adunsn-ang (pH) og5ening 4.6-4.9 Usinaduvseinglufueysening 0.69-0.89% wWeanesa
Aduuseloviegszning 4-38 fadnudenlantu uarlnunadesiiannsauaniudouls sening 15-
24 Jadinduseilandy ndn1sUTuUTEA ALY (Meun1sUgna) wuln audaniaadauyneniien
Audu Arenudunsn-ansegsening 4.4-7.7 UsinadunioTaglufuegseving 0.75-1.66%
woaleafiduuseloviiogszning 8-115 fadnduseilaniu uasnunaoyiiannsauaniaould
s¥wing 15-147 fadndusiedlaniy ndafuiiern audimaaiifunndianandnies Aufldn pH
5391919 4.4-6.0 Uinadunieinglufiuegsewing 0.67-1.49% eavesaidulsslon sening 8-71
fadnfusenlansy uaglnunaiouianusouandsuldegsewing 26-95 Tadnsusenlandy (Table
) Yedun3gndnudiagineeg wuidn A1 pH Total N Total P Total K OM EC wag C/N ratio (Ta

Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568



Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568

agluNuTNINTFINNTHINNITNEAT (NTUIYINTNEAT, 2550) 41l #1 C/N ratio (Judsasaand
dfgandmiunszuaunsgosaas Joniinidesaaeauauysalidrnzdidn O/N ratio Wiy vie
tfoundn 20 : 1910 Table 1 Jedunidildimsnsindunan 30 Ju de1 O/N ratio laiAu 20/1
wanedn Yeyaimiinddesameauauysal (hWuaunfidy, 2567) snuiudensinlunnsdiilen O/N
ratio 23/1 wazUTuasInemIMan (N-P-K) laif1nd1 1.0-0.5-0.5 (Tayasnil wazany, 2551) 1y
Aadnunizvesonsindia dnsusindfiauysal uasfivanunsnidedunisninluldlsmsiniide
Juvdmindislen C/N g
Wugnfmanzausdanisugnluaniwdunid
nansUsTfuAnen iU s zaudenisugnluaninun Suvdd wudn vd Wiug mn.
guaTysnll 3 Winandnsials (79 Alansusiols) gendnawesiug mn.auasvenll 1 (71 Alansusiels)
1v1iug NIn.guaseend 2 (62 Alandusials) wasnuasiug nin.guasysnd 2 (46 Alansusals)
(Table 3)
/nsugnuaznIsiAIENRY

AnwiIsnmsUgnuazmswenfuiivanzausonisUgnaluaniwun wuin mslanauneds 30
Fulowsu 1 ey Ugnuuuduum Tnandngsiian 186 Alansusals uarliie BCR gean 3.4 (Table
4) F3n3Ugnan msiinmamdsudiuiAiteliduasenainane waznislansududunistieiidn
Ty (1au, 2550)
n15U5UU T §eALLaZN15INNTS IR SHYRa UGN

- mslddevsinlunavi 4 ns1 WinanAnadsvosnaoudied ogszuing 72-147 Alansusie
15 winssuAsladentnlunad sns1 4 wiaesssilulasiauvesieninlund inandnindegean
147 Alanfusiols S1uuduAvIREY 60,050 dusisls S1uauiln 13.90 Hndedu wazilthwin 1,000
\Wén 3.40 n3u (Table 5) 91518909 Yayide wasame (2552) nslddeningdunsd unid)
8151 150 Alansusels Mlvinandnliunndrsanmsldlddedunid winslddendinlunid 4 wiren
Aangvilulasinuvesdeninlunid (400 Alansusels) nlinandngeniinisldlddes lun1@is 51
\Wosidud

- Mslddendnuuuiineinia 8ns1 4 wag 6 WirA1lesedlulasiauvesdendnuuuiiy
91n1e inandnlnalAsiu Ae 75 wag 81 Alansusels aud1du uinislddendnuuuiiueinie
8031 4 wirrdnsiedilulasiauresdendnuuuiineinie gnsidiunadseley isiodunu (BCR)
gufign o 1.9 (Table 6)

- mslddeyaladadiadng 6 wirinsegilulasiauvesteyalidain idudasfmnzay
AensUgnadunid andimanadivesiundanisiAuier daranudunsa-rne wearlosaiidu
Uselowilufu Tnunadeuinanudsuld Usinadudsiagiiatuinnniideunsuuussiu uasd
wandn psrUsznaunandn nnasquivlanaduaugadefuifier sufmanauunung
\Asughageiige fld1 BCR 2.1 deganinnsladeyalismsingmst 2 uar 4 widiasesilulasiou
vosleyalidnde wsenislilldleyalndain (Table 7)

- msliefivansanduoyatmifnimnzaudonisugnaluanmundunid wuin nisugn
iy 15 Alansudiels 1ufivansamdumsldteyaioviin 500 Alansusiels uazdamiu 10 Alan3u
sols Safuyaiaviin 750 Alansusiels Winanouuumaasugiagaian Ao fld1 BCR Wi 2.




Tyinanidn 86 uaw 81 Alanfusiols audsu Jeganinmslaigndmauaglilatoyatmiin Selrinanamndies
23 Alanfusiels wazflAn BCR windu 0.9 daunisgndanu 15 Alanfusels Saufuyatavsin 250
Alansusials fidn BCR Wiy 1.3 uasrands 45 Alansusials (Table 8)
N1IAIUANIINY

msfdaiuiivdeussnuauiioneny 15-20 Yu uazey 30-40 Yu Winandniadogsgn 95
Alanfusiels sosaann Wumsidniefivdoussnuau Weeny 15-20 Su uagaguving §nsn 500
Alansusiels dnandnade 76 Alandudels dwfumsmdaiviivdsusanunuiiioneny 15-20 u
uazeny 30-40 Ju WunssuiBfduAvaasygRauniiand f1 BCR 1.4 (Table 9)
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Table 1 Chemical analysis of soil samples before and after improving the soil texture and

after harvesting sesame, from Ubon Ratchathani farmer field in 2024.

Treatment pH OM (%) Avai.P (mg/kg) Exch.K (mg/kg)
Before improving 4.6-4.9 0.69-0.89 4-38 15-24
After improving 4.4-7.7 0.75-1.66 8-115 15-147
After harvesting 4.4-6.0 0.67-1.49 8-71 26-95

source : (Srimungkun et al., 2025a)

Table 2 Chemical analysis of organic compost samples with the standards of Department of
Agriculture (DOA), UBFCRC 2024.

parameter aerated bokashi cow pelleted DOA
compost  compost compost Chicken compost standard

Moisture (%) 25.51 10.31 9.9 4.01 <30
pH 7.3 7.6 9.0 6.0 55-85
Total N (%) 1.1 1.7 1.8 1.1 >1
Total P (%) 2.9 25 3.7 53 20.5
Total K (%) 2.0 24 2.6 1.2 20.5
E.C. (EC;dS/m) 4.6 4.5 4.4 7.1 <10
OM (%) 20.46 66.30 56.5 9.97 >20
C/N Ratio 10/1 23/1 18/1 5/1 <20/1

source : (Srimungkun et al., 2025¢)

Table 3 Yield and yield component from evaluation of suitable sesame varieties for paddy fields
at Ubon Ratchathani farmer field in 2024.

Treatment Yield No. of Harvested 1,000-Seed No. of
(kg./Rai) Plants/Rai Weight (g) Pods/Plant

1. Red sesame var. DOA 71 33,640 2.99 23
Ubon Ratchanthani 1

2. Red sesame var. DOA a6 34,640 2.73 17
Ubon Ratchanthani 2

3. White sesame var. DOA 62 33,600 3.05 22
Ubon Ratchanthani 2

4. Black sesame var. DOA 79 33,000 2.73 26

Ubon Ratchanthani 3

source : (Srimungkun et al., 2025a)
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Table 4 Economic returns of studying suitable planting and soil preparation methods for

sesame cultivation in organic paddy fields from Ubon Ratchathani farmer field,

2024.
Investment cost Yield Incomes v
Treatment ) . . BCR
(Baht/Rai) (kg./Rai) (Baht/Rai)
1Y 5,500 146 14,600 2.7
T2 5,500 186 18,600 3.4
T3 5,900 153 15,300 2.6
T4 5,900 106 10,600 1.8

Remark : ¥ Analysis of the Benefit-Cost Ratio (BCR) is calculated as Benefit/Cost, were B/C > 1 indicates a profitable
investment. B/C = 1 indicates a break-even point. B/C < 1 indicates an unprofitable investment or a loss
(sesame selling price: 100 Baht /kg)
? T1 = Incorporate crop residues into the soil 15 days before planting, harrow once, and plant in rows.
T2 = Incorporate crop residues into the soil 30 days before planting, harrow once, and plant in rows.
T3 = Cut crop residues, perform primary plowing once, harrow once, and broadcast seeds.
T4 = Cut crop residues, perform primary plowing once, harrow once, and plant in rows.
source : (wannawong et al., 2025n)

Table 5 Yield and yield component from the study on the optimal rate of bokashi compost for

sesame cultivation in organic paddy from a farmer field, Ubon Ratchathani in 2024.

Yield No. of harvested No. of 1,000-Seed
Treatment

(kg./Rai) plants/Rai pod/plant  Weight (g)
T1. No application of Bokashi compost 72 55,050 12.93 3.43
T2. Bokashi compost at a rate of 2 times 79 55,700 13.55 3.33
the nitrogen content analysis value
T3. Bokashi compost at a rate of 4 times 147 61,050 13.90 3.40
the nitrogen content analysis value
T4. Bokashi compost at a rate of 6 times 78 54,400 11.65 3.45

the nitrogen content analysis value

source : (wannawong et al., 2025%)




Table 6 Economic returns of organic sesame production in the study on the optimal application
rate of aerate compost manure for Sesame Cultivation in organic paddy fields from a
farmer filed, Ubon Ratchathani in 2024.

Treatment Investment cost Yield Incomes BCRY
(Baht/Rai) (kg./Rai)  (Baht/Rai)
T1. No application of Aerate compost 2,600 37 3,703 1.4
T2. Aerate compost at a rate of 2 times the 3,200 56 5,622 1.8
nitrogen content analysis value
T3. Aerate compost at a rate of 4 times the 3,800 75 7,500 1.9
nitrogen content analysis value
Td. Aerate compost at a rate of 6 times the 4,400 81 8,114 1.8

nitrogen content analysis value

Remark : ¥ Analysis of the Benefit-Cost Ratio (BCR) is calculated as Benefit/Cost, were B/C > 1 indicates a profitable
investment. B/C = 1 indicates a break-even point. B/C < 1 indicates an unprofitable investment or a loss. (sesame
selling price: 100 Baht /kg)

source : (Srimungkun et al., 2025@)

Table 7 Economic returns of organic sesame production in the study on the optimal application
rate of pelleted chicken manure for sesame cultivation in organic paddy fields from a
farmer filed, Ubon Ratchathani in 2024.

Treatment Investment cost Yield Incomes v
(Baht/Rai) (kg./Rai)  (Baht/Rai)
T1. No application of Pelleted chicken manure 2,600 35 3,472 1.3
T2. Pelleted chicken manure at a rate of 2 3,260 a5 4,553 1.4
times the nitrogen content analysis value
T3. Pelleted chicken manure at a rate of 3,920 46 4,636 1.2
4 times the nitrogen content analysis value
T4. Pelleted chicken manure at a rate of 4,580 98 9,808 2.1

6 times the nitrogen content analysis value

Remark : V' Analysis of the Benefit-Cost Ratio (BCR) is calculated as Benefit/Cost, were B/C > 1 indicates a profitable
investment. B/C = 1 indicates a break-even point. B/C < 1 indicates an unprofitable investment or a loss.
(sesame selling price: 100 Baht/kg)

source : (Srimungkun et al., 2025@)
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Table 8 Economic returns of the study on the optimal application of green manure (cowpea) combined
with composted cow manure for sesame cultivation in organic paddly fields from a farmer field,
Ubon Ratchathani in 2024.

Investment cost Yield Incomes

Treatment BCR"
(Baht/Rai) (kg./Rai) (Baht/Rai)

1. No application of cow pea and composted 2,600 23 2,300 0.9
Cow manure
2. cow pea 10 kg/rai + 4,350 86 8,600 2.0
composted cow manure at 750 kg./rai
3. cow pea 15 kg/rai + composted cow 3,475 45 4,500 13
manure at 250 kg./rai
4. cow pea 10 kg./rai + 3,975 81 8,100 20

composted cow manure at 500 kg/rai
Remark : Y Analysis of the Benefit-Cost Ratio (BCR) is calculated as Benefit/Cost, were B/C > 1 indicates a profitable investment.
B/C = 1 indicates a break-even point. B/C < 1 indicates an unprofitable investment or a loss. (sesame selling
price: 100 Baht/kg
source : (Srimungkun et al., 2025@)

Table 9 Economic returns of the study of weed controlling for sesame cultivation in organic
paddy fields from a farmer filed, Ubon Ratchathani in 2024.

Investment cost Yield Incomes v
Treatment BCR
(Baht/Rai) (kg./Rai) (Baht/Rai)
1. No weed control. 2,600 35 2,793 1.1
2. Manual weeding at 15-20 days and 5,600 95 7,586 1.4
30-40 days after planting.
3. Manual weeding at 15-20 days after 5,800 76 6,040 1.0

planting, combined with straw mulching
at 500 kg/rai.
4. Straw mulching at 1,000 kg/rai. 6,000 62 4,980 0.8
Remark : ¥ Analysis of the Benefit-Cost Ratio (BCR) is calculated as Benefit/Cost, were B/C > 1 indicates a profitable investment.

B/C = 1 indicates a break-even point. B/C < 1 indicates an unprofitable investment or a loss.

(sesame selling price: 80 Baht/kg)
source : (Srimungkun et al., 2025a)
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Table 10 Evaluation of the efficacy of fermented wild plant extracts at concentration of 600
ml per 20 liters-water in a greenhouse setting for controlling Bacterial leaf blight in
Sesame in 2024.

Treatment Percentage of Disease Incidence v

1.Negative control (not inoculation) 20 | water 0.00 a
2.Positive control (inoculation) 20 | water 100 ¢
3.Indian laurel: water (1:1) 600 ml/20 | water 0.00 a
4.Indian laurel: water (5:1) 600 ml/20 | water 0.00 a
5.Indian laurel: molasses (5:1) 600 ml/20 | water 0.00 a
6.Aerial yam: water (1:1) 600 ml/20 | water 0.00 a
7.Aerial yam: water (5:1) 600 ml/20 | water 0.00a
8.Aerial yam: molasses (1:1) 600 ml/20 | water 71.10 ¢
9.Aerial yam: molasses (5:1) 600 ml/20 | water 6.61b
CV (%) 1.30

In the same column, means followed by the same letter are not statistically different at the 95% confidence level, as
determined by the DMRT method
Y adopted from back transform scale

source : (Srimungkun et al., 2025@)

Table 11 Evaluation of the efficacy of fermented wild plant extracts at concentration of 600
ml per 20 liters-water in a greenhouse setting for controlling the fungus causing

Charcoal rot in sesame in 2024.

Treatment Percentage of Disease Incidence®

Negative control (not inoculation) 0.00 a

Positive control (inoculation) 100 ¢

Indian laurel: water (1:1) 600 ml/20 | water 13.97 ab
Indian laurel: water (5:1) 600 ml/20 | water 46.65 b
Indian laurel: molasses (5:1) 600 ml/20 | water 68.37 b
Aerial yam: water (1:1) 600 ml/20 | water 32.30 ab
Aerial yam: water (5:1) 600 ml/20 | water 53.35b
Aerial yam: molasses (1:1) 600 ml/20 | water 46.65 b
Aerial yam: molasses (5:1) 600 ml/20 | water 68.37 b
Mint weed: molasses (3:1) 600 ml/20 | water 32.30 ab
CV (%) 68.50

In the same column, means followed by the same letter are not statistically different at the 95% confidence level, as
determined by the DMRT method
Y adopted from back transform scale

source : (Srimungkun et al., 2025a)
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Developing and Expanding the Network of Mungbean Seed Producers in
Nakhon Sawan and Uthai Thani Provinces (2022-2024)
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ABSTRACT

The project aimed to develop and expand the network of mungbean seed producers
in Nakhon Sawan and Uthai Thani provinces from 2022 to 2024. A total of 23 farmers were
selected, covering the cultivated area of 412 rai. The amount of initiative yield in total of
44,149 kg which gave the average yield of 137 kg/rai and 39,273 kg were sold to entrepreneur
In the price of 27-29 baht/kg. Additionally, 4,876 kg were processed and sold as certified seeds
that had the price of 30-45 baht/kg which higher than local market which had the price of 22-
25 baht/kg. These certified seeds were cultivated in approximately 5,500 rai. The post-project
evaluations indicated the selected farmers had 20% production cost decreased and 176%
increase in net income. The benefit-cost ratio (BCR) improved significantly from 0.6-2.1. Furthermore,
the seed quality was established standards which was enhancement of agricultural product
quality and efficiency sustainable to farmers. The farmers approached their good quality seed

in according with seed network and distributed to the farmers directly.

Keywords: mungbean seed; seed producer network; seed quality; cost and net return
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Table 1 Number of famers, planted area, harvested area, yield, average yield, stock seed,
sold seed and price of farmers during the 2022-2024.

No. Planted Average Stock Sold
Harvested Yield Price
No. Area of Area . yield Seed seed
i Area (rai)  (kg) (Bath/kg)
famer  (rai) (kg) (kg) (kg)
Banphot
1 Phisai, Nakhon 5 80 80 12,335 154 400 11,935 27
Sawan
Lat yao,
2 11 182 163 14,583 89 2,631 11,952 28-45
Nakhon Sawan
Ban Rai, Uthai
3 7 150 102 17,231 169 1,845 15,386 28-40
Thani
Total/Average 23 412 345 44,149 137 4,876 39,273 36

Table 2 Seed quality after processing of famers in Nakhon Sawan and Uthai Thani province
during the 2022-2024.

Seed quality
No. Area Germination Purity (%) Moisture (%)
(%)
. Banphot Phisai, Nakhon 91 98 11.0
Sawan
2 Lat yao, Nakhon Sawan 91 99 10.9
3 Ban Rai, Uthai Thani 89 99 10.9
Average 90 99 10.8

Remark: Between paper method
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Table 3 The variable cost, total cost per rai, yield, total cost per kg, sale price at farm, income,
net income and benefit-cost ratio (BCR) before and after participating in the project

during the 2022-2024.

Cost and Income

Detail
Before After

1. Variable cost

Land preparation& planting 470 470

Harvesting 445 445

Processing 25 100

Seed 425 0

Fertilizer 190 175

Herbicide 80 80

Pesticide 326 326
2. Total cost/rai (Baht) 1,796 1,431
3. Yield (kg/rai) 121 141
4. Total cost/kg (Baht/kg) 17 13
5. Sale price at farm (Baht/kg) 26 36
6. Income (Baht/rai) 2,832 4,292
7. Net income (Baht/rai) 1,036 2,861
8. Benefit cost ratio (BCR) 0.6 2.1
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Table 4 Developing and expanding the network of mungbean seed producers in Nakhon

Sawan and Uthai Thani provinces (2022-2024) satisfaction survey.

Topic Content/Satisfaction Percentage
1.1 Gender Male 25
Female 75
1.2 Age 20-30 years old 25
30-40 years old 6
40-50 years old 19
50-60 years old 6
Above 60 years a4
1.3 Education Primary school a4
Middle school 25
High school 19
Bachelor's degree 12
1.4 Satisfaction contents
- Connects you with additional growers of mungbean. Excellent 63
Good 19
- Allows groups that cultivate mungbean seeds to share Excellent 63
experiences. Good 25
- Aids in producing mungbean seeds of superior grade. Excellent 63
Good 19
- Increases the yield per rai on your own property. Excellent 63
Good 25
- This project generated greater revenue. Excellent 56
Good 25
- Other farmers in your area could benefit from the Excellent 56
knowledge you gained from the project. Good 31
- Other farmers in the area are interested in and involved  Excellent 50
in the project. Good 31
- The project makes high-quality mungbean seed Excellent 63
accessible to farmers in need. Good 25
- Establishing and growing a network of farmers to Excellent 69
produce mungbean seeds is your goal. Good 19
- According to you, this effort might help address the Excellent 63
scarcity of high-quality mungbean seeds. Good 25
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Increasing the Efficiency of Sugarcane Production in ONLB areas,

Suphan Buri province
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tuniu f65Y duiiuri Midusaala? Useasd Tosedns? 2dus Aouzge”
Sumalee Pothongw Nongluck Puntai” Rapeepun Changjail/ Wasana Wandee"
Anuwat Chantarasuwan" Nanthawan Meesri" Nichanun Picharsodsai'’

Prasong Yoraphat” Vichien Leethanaroong”

ABSTRACT

Sugarcane is an important economic crop of Suphanburi province but the average
sugarcane production is quite low, especially in ONLB areas at 8-12 tons per rai. The many
factors were caused by the management of water, nutrients and cultivars. Therefore, DOA
sugarcane production technologies, including fertilization base on soil analysis, optimum
site-specific management of water and caltivar were separately examined at farmers’ fields in
Huai Khamin Subdistrict, Dan Chang District, Suphan Buri province during October, 2022 to
September, 2024. The objective of the project was to increase the efficiency of sugarcane
production in ONLB areas at 11 demonstration fields were used. DOA sugarcane production
technologies. The suitable cultivar for loamy clay, sandy clay loam and sandy loam in upland
is DOA Khon Kaen 3, DOA U-Thong 12 suitable for silty and clay loam in lowlands and DOA
U-Thong 17 suitable for sandy clay loam in lowland and clay loam in plains compare with
farmer method. The results showed that DOA sugarcane production technology increased
sugarcane yield in ONLB area by 40.37 percent, reduced sugarcane production costs by 5.1

percent, and increased farmers' net income by 7,455 bath/rai.

Keywords: sugarcane; sugarcane production technology; ONLB areas; efficiency
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Table 1 Soil texture, planting area and sugarcane varieties in sugarcane demonstration fields in Huai Khamin, Dan Chang, Suphan Buri province
in 2023/2024

Position Planting Area
No. Farmers Soil texture Sugarcane varieties
X Y (rai)

L Mrs. Bunthian Thipala 560435 1654150 2 Sandy clay loam, Upland DOA Khon khaen 3
2. Mr. Suwan Khunnarong 558864 1653789 2 Loamy clay DOA Khon Khaen 3
3. Mrs. Phitsamai Phromma 557280 1652887 2 Sandy loam, Upland DOA Khon khaen 3
4. Mr. Prathip Thipala 557990 1652638 1 Sandy loam, Upland DOA Khon khaen 3
5. Mrs. Damrong Kokaew 557307 1650079 2 Sandy loam, Upland DOA Khon khaen 3
6. Mr. Jamrid Khunnarong 556665 1650271 1 Sandy loam, Upland DOA Khon khaen 3
7. Mrs. Ngamnet Muang-ngam 556764 1651138 0.5 Silty clay loam, Lowland DOA U-Thong 12

8. Ms. Natcha Suwansiri 556118 1650589 15 Clay loam, Upland DOA U-Thong 12

9. Mrs. Aimarp Kalapakdee 557009 1650218 1 Clay loam, Lowland DOA U-Thong 12

10 Mrs. Thongplio Chantha 558592 1653938 1 Sandy clay loam DOA U-Thong 17
11, Mrs. Paengsri Champadam 557017 1650172 1 Loamy clay, Lowland DOA U-Thong 17

Total 15 - -
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Table 2 Soil Chemical properties and fertilizer recommendations in sugarcane demonstration fields in Huai Khamin, Dan Chang, Suphan Buri
province in 2023/2024

No. Farmers pH (1:1) EC (1:5) Organic matter’  Available P>  Exchangeable K* fertilizer
(dS/m) (%) (mg/kg) (mg/kg) recommendations

1. Mrs. Bunthian Thipala 6.2 0.05 1.08 8 61 15-9-12 N-P205-K20 Kg/rai
2. Mrs. Thongplio Chantha 6.7 0.18 1.15 25 75 15-6-12 N-P,05-K,0 Kg/rai
3. Mr. Suwan Khunnarong 6.6 0.14 1.85 a8 176 12-3-6 N-P205-K;O Kg/rai
4. Mrs. Phitsamai Phromma 6.0 0.14 1.09 14 65 15-6-12 N-P205-K;0 Kg/rai
5. Mr. Prathip Thipala 5.1 0.20 1.18 3 56 15-9-18 N-P205-K20 Kg/rai
6. Mrs. Ngamnet Muang-ngam 6.8 0.40 1.80 105 170 12-3-6 N-P205-K>0 Ke/rai
7. Ms. Natcha Suwansiri 6.0 0.08 1.35 a5 93 15-3-6 N-P205-K;O Kg/rai
8. Mrs. Damrong Kokaew 6.9 0.19 1.33 3 165 15-9-6 N-P205-K;O Kg/rai
9. Mrs. Paengsri Champadam 6.5 0.12 1.55 33 65 12-3-12 N-P,05-Ko0O Kg/rai
10 Mrs. Aimarp Kalapakdee 6.4 0.15 1.20 40 83 15-3-12 N-P,05-KoO Kg/rai
11. Mr. Jamrid Khunnarong 6.3 0.05 0.94 30 60 15-6-12 N-P,05-KoO Kg/rai

Remark: ' Walkley and Black, *Bray Il extraction, Spectrophotometer, > NHsOAc extraction, Atomic Adsorption Spectrophotometer
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Table 3 Cost, cane yield, income, net income, and different net income of sugarcane production between farmers method and DOA

technologies in Huai Khamin, Dan Chang, Suphan Buri province in 2023/2024.

Farmers method DOA technology Different
No. Farmers Cost yield Income NetIncome  Cost yield Income Net Income Net Income

(baht/rai)  (tons/rai)  (baht/rai)  (baht/ra) (baht/rai) (tons/rai) (baht/rai)  (baht/rai) (baht/rai)
1. Mrs. Bunthian Thipala 8,381 10 14,200 5,819 8,691 15.89 22,564 13,873 8,054
2. Mrs. Thongplio Chantha 11,739 12 17,040 5,301 8,527 15.14 21,499 12,972 7,671
3. Mr. Suwan Khunnarong 10,514 14 19,880 9,366 10,186 20.54 29,167 18,981 9,615
4. Mrs. Phitsamai Phromma 9,472 8 11,360 1,888 8,601 12.86 18,261 9,660 1,772
5. Mr. Prathip Thipala 9,312 6 9,230 82 7,901 8.38 11,900 3,999 4,081
6. Mrs. Ngamnet Muang-ngam 1915 7 9,940 2,025 680 8.01 11,374 4,524 2,499
7. Ms. Natcha Suwansiri 8,490 15 11,830 3,340 8163 20.27 28,783 20,620 17,280
8. Mrs. Damrong Kokaew 10,759 12 17,040 6,281 13,168 20.62 29,138 15,970 9,689
9. Mrs. Paengsri Champadam 8,193 14 19,880 11,687 7895 17.90 25,418 17,523 5,836
10. Mrs. Aimarp Kalapakdee 8,202 11 15,620 7,418 8,413 14.07 19,979 11,566 4,148
11. Mr. Jamrid Khunnarong 8,181 10 14,198 6,017 7,606 13.37 18,985 11,379 5,362
Average 9,196 10.82 14,565 5,369 8,727 15.19 21,552 12,824 7,455
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Figure 1 Meeting to inform the activities and operational plans of the career development
and marketing promotion working group under the land policy subcommittee of

Suphan Buri province

Figure 2 Site analysis and select farmer for produce demonstration fields
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Figure 3 DOA Khon Kaen 3 variety with DOA sugarcane production technology

demonstration fields

Figure 4 DOA U-thong 12 variety with DOA sugarcane production technology demonstration
fields

Us:zgu3sIN1Ss lInavwaviudoy
aouudyvwslsnazwsnannuwavviu Us:91U 2568 '



Figure 5 DOA U-thong 17 variety with DOA sugarcane production technology demonstration
fields
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Assessment of Growth Performance and Yield Potential of Suratthani

Oil Palm Hybrids in Krabi Province, Thailand
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Watthikorn Phuntarak/ Supawadee Naktae/ Orawan lJittham/ Yodsavadee Mengead

Abstract

This study aimed to evaluate the growth and yield performance of oil palm hybrid
varieties developed by the Department of Agriculture (DOA), Thailand, and to extend findings
from its first and second-cycle breeding programs. The field trial was conducted in Krabi
Province during 2022-2024, using five DOA Suratthani hybrid varieties: DOA Suratthani 1, 2, 7,
8, and 9. All varieties were cultivated and managed according to DOA-recommended
agronomic practices. The results showed that DOA Surat Thani 8 achieved the highest fresh
fruit bunch (FFB) yield at 2,483.50 kg/rai/year, followed by DOA Suratthani 2 and 9. These
findings reflect genotype-by-environment interaction effects and suggest that oil palm varieties
respond differently to environmental conditions. The study underscores the importance of
selecting suitable varieties for specific agro-ecological zones and implementing effective water
and nutrient management strategies. The findings can be used to recommend region-specific
hybrid varieties to optimize oil palm productivity across Thailand.

Keywords: Oil palm; Suratthani Oil Palm Hybrids; Krabi Province
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Table 1 Soil properties of Tha Sae series.

Cation Exchange Base Available Available
Soil depth (cm) Organic matter Soil fertility
Saturation phosphorus potassium
0-25 Low Low Low Low Low
25-50 Low Low Low Low Low
50-100 Low Low Low Low Low

Table 2 Growth Performance of oil palm var. DOA Suratthani 1 2 7 8 and 9 in Krabi province during the year 2022 - 2024 (5-7 Years old).

Oil Palm Leaf production Leaf area Petiole cross section Leaf length
Varieties (Leah () (cm?) (m)
DOA Suratthani 1 32.13 4.27 13.39 3.75
DOA Suratthani 2 31.76 4.09 13.19 3.92
DOA Suratthani 7 31.01 3.91 15.38 3.63
DOA Suratthani 8 30.29 3.98 14.35 3.88
DOA Suratthani 9 34.11 5.42 16.79 4.33
Mean 31.86 4.33 14.62 3.90
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Table 3 Number of Male, Female, and Hermaphroditic Inflorescences and Sex Ratio of oil palm var. DOA Suratthani 1 2 7 8 and 9 in Krabi

province during the year 2022 - 2024 (5-7 Years old).

Female anthesis

male anthesis

Homo anthesis

Oil Palm (inflorescence per palm (inflorescence per palm (inflorescence per palm Sex
Varieties ver year) oer year) ver year) Ratio (%)
DOA Suratthani 1 6.61 2.86 0.08 69.21
DOA Suratthani 2 6.37 3.42 0.15 64.08
DOA Suratthani 7 6.49 2.61 0.09 70.62
DOA Suratthani 8 7.11 2.72 0.05 71.96
DOA Suratthani 9 5.45 3.42 0.15 60.42
Mean 6.41 3.01 0.10 67.26
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Table 4 Number of bunches, bunch yield, and bunch weight of oil palm var. DOA Suratthani 1 2 7 8 and 9 in Krabi province during the year

2022 - 2024 (5-7 Years old).

Oil Palm Number of Bunch yield Bunch weight
Varieties bunch (bunch/plant) (kg/rai/year) (kg/bunch)
DOA Suratthani 1 9.50b 1,711 b 7.88
DOA Suratthani 2 10.50 a 2,042 a 8.52
DOA Suratthani 7 9.85Db 1,903 a 8.48
DOA Suratthani 8 11.02 a 2,483 a 9.93
DOA Suratthani 9 10.38 a 1,955 a 8.28
Mean 10.25 2,019 8.61
cv (%) 5.82 13.31 8.99

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 5 Bunch Components of oil palm var. DOA Suratthani 1 2 7 8 and 9 in Krabi province during the year 2022 - 2024 (5-7 Years old).

Oil Palm Fruit set Single fruit Mesocarp Dry mesocarp  Shell /fruit Kernel/fruit Oil/bunch
Varieties /bunch (%) weight (g) /fruit (%) /fruit (%) (%) (%) (%)
DOA Suratthani 1 70.29 10.39 85.16 56.22 6.17 7.11 22.20
DOA Suratthani 2 74.01 9.94 74.85 49.62 10.81 11.61 21.35
DOA Suratthani 7 69.22 10.04 75.64 49.58 8.29 13.36 18.89
DOA Suratthani 8 72.44 10.73 74.54 51.43 9.62 12.39 20.28
DOA Suratthani 9 74.17 9.43 83.08 56.20 6.91 7.73 22.85
mean 72.03 10.11 78.65 52.61 8.36 10.44 21.11
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Figure 1 Rainfall and Relative Humidity of Krabi province during the year 2007 — 2024.
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Figure 2 Average temperature of Krabi province during the year 2007 — 2024.
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Figure 3 Evaporation of Krabi province during the year 2013 - 2024.
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nsUSsuiisunugdeslaaunieau KK15-34

Comparative Evaluation of the Promising Sugarcane Clone KK15-34

uadiou yuzde Ypzsnd Jenwa’’ dusassu Anedmd” Sszsnud Jauuau?
wazIszens dsEnagunu’/
Sangdaun Chanachai” Piyarat Jangpoll/ Amarawan Tippayawat”

Theerarat Chinnasaen' and Weerayuth Srathongkanl/

ABSTRACT

The objective of the preliminary and standard yield trials was to select promising sugarcane
clones with high cane and sugar yields as well as desirable agronomic traits, for evaluation in farm
trials. The experiments were conducted at the Khon Kaen Field Crops Research Center and its
collaborative network between 2022 - 2024. A randomized complete block design (RCBD) with
three replications, DOA Khon Kaen 3 and LK92-11 as standard varieties. Results from the
preliminary trial indicated that promising clone KK15-34 produced cane yield 18.5 tons/rai, sugar
yield 2.67 tons CCS/rai, number of stalks 14,815 stalks/rai, stalk length 229.3 cm and stalk diameter
3.00 cm, which were not statistically different from the check varieties. However, the stalk length
was significantly greater than that of variety LK92-11 (p = 0.03). In the standard comparative trial
conducted across four environments, KK15-34 produced the highest cane yield in Maha Sarakham
Province (21.62 tons/rai), which was significantly higher than that of the check varieties. It also had
the highest sugar yield in the same location (3.14 tons CCS/rai). In terms of yield and sugar content,
as well as agronomic traits such as stalk length, number of stalks, stalk size, and number of stool
per rai, no significant differences were observed compared to the check varieties. Based on
evaluations in both preliminary and standard comparative trials, KK15-34 demonstrated high
potential in cane and susgar yield, along with good agronomic characteristics comparable to DOA
Khon Kaen 3. Therefore, it is suitable for further study in subsequent stages of the breeding

program.

Keywords: Sugarcane; Yield; Sugar yield; Promising clone
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Wiy 2.67 wag 3.01 fugeasials aua1au (Fisure 1-C) ATUANNINANNNIUNUTY taau KK15-
34 dA1AMAINAIIUNITUTBENTINUT NIN. VaULAY 3 IaedAvIiU 14.42 uay 16.50 TTLod
iy FaumneinsruegnadiddAnydmneada (Figure 1-6) Wuiienfusiug LK92-11 finandnuay
wanAntadialiunndnasadfidledisudulaau KK15-3 Tneug LK92-11 Suandn wiiiu 9.7
dudeld nandntina 1.53 dudfieansls (Figure 1-8,0) vauefl Ann WAy vRILS LK92-11
fiAngandlaau KK15-34 Wity 15.83 wag 14.42 F8i0a auddu (Figure 1-F) sl WoiTeudion
senInalaan KK15-34 wagiug nan. veuniy 3 n3eseninelaau KK15-34 way LK92-11 wuin i
uuawelsuazvuaduiugudadanliuan1aiuneaia Inelaau KK15-34 I31uudsels
WazAUIAEURUAUINA19ET WinAu 14,815 ddals wag 3.00 LeuURlAs AudEIny YUz Wug nan.
YBULAY 3 WAy LK92-11 daAniniu 14,874 dwials wag 3.13 wufiuns way 13,156 amals uag
2.63 UALIAT ANaAU (Figure 2-AB,E,F) uagd1msumnugainuii osglaau KK15-34 dau
galindiAssiuiug nan. veuuAu 3 Wiy 229.3 uay 218.2 lwuluas muddu Fdlduandnamna
afid (Figure 2-O) usinudn deslaau KK15-34 fianuendunnnitdossiug LK92-11 Aiflnmenid
WWEN 154.0 WURLIAT wazlanseegslitudfgyn1eana (Figure 2-D)

nsSsuifisuannsgiu annismadeuiieuiisud ssdunandiiiuindesTaaufisu
KK15-34 Winandniilndidsstudosiusiufoudioulasanziug nman. veuudu 3 dudy Seslaau
KK15-34 Fagniuldnaaeuselutuiudsuiiisuinnsgiuiisidunsveaevlu 4 aniud ldun
(1) Audidenvliveunnu Jamiavouunu (2) gudideuaziauinsinensumalsaiy 39min
UN1A13A1Y (3) ANGITUUATWAIUAITINYATUNAINIT TINTALNAINIT Uay (4) AudITeanls
guas1951ll Sminguaiusnil senined 2566-2567 \iuRsmanAnLazToyadnYuENIINNTINYAS
Tudoeugnileny 12 \ieu wui1 o gudidenelsvauunu laau KK15-30 Winanandos 7.33 u/ls
uazkaRAntA 1.03 duifiearels luunnsrensadfduiug mn. veuwnu 3 (7.65 fusels uas
1.22 dudFieanisls) uay LK92-11 (6.74 susials uaz 0.97 duddieasals) auddu Wudedtuen
AMATNAIUNINY (14.36 TFLoa) wazdadue13Ia) (194 Lwudluns) WWun1uAuEnanaan (2.94
URLLAS) S1UIUNe (1,778 nanals) wazsiuauaniuiien (6,311 swsls) G?fﬂait,mwmmﬂﬁ’uﬁ:
WibuiiguegalitedAty (Table 1) ANGITUAZHAILINITNYATUAIEITAIN LAaw KK15-34 T4
nanAnSosuazinnagan (21.62 fusiols uar 3.14 duddioasols) uandrmnaadAtuiug nan,
YoULAY 3 (18.15 Ausiols uay 2.33 Fuddoasals) uay LK92-11 (6.29 Ausials war 0.90 Auddie
asiols) auddu vaefirinunInANIIY (14.66 TTiea) liusndnamsadatusiug nan.
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IS 1

(13.13 F%0d) way LK92-11 (14.19 I%1ad) M1ua1AU ANNL1IAT (321 LURLUAT) wazdldUNIY

(Y s

Audnatadn (3.04 LwuRlung) geanimiugdu 9 T9waunedels (1,667 nesiels) dandnsiug nan.
Youwnu 3 (1,756 nosols) uaddruiuaiuii o (9,044 arsols) Laiuansinanieaffnunug
\Wiguiiey (Table 2) AUEITUASHAILNSINEATYNAIMNS Bogiug nin. veuunu 3 linandndey
(16.80 Fustels) wazthena (2.46 Fudtioasiold) gafian Tasfeauamanumu (16.13 §dioa) g
nalaau KK15-34 eg1eddedifey laau KK15-34 Sauganviniu 275 wudiuas ldunnaieiu
MERAUNUG NN, VaULAY 3 (295 LWURLUAT) Wavaandnnug LK92-11 (229 wudluns) Jwduniu
Audnatsdn (291 wufwng) S1uaune (1,222 nesels) wazduruduiuiien (6,267 dsels) Ll
wanAnaeaBAfuRugSeuUiey (Table 3) Audidenvlsguasiusiil laau KK15-34 Tinandnday
(6.56 Funols) uazwandmiiana (0.72 Fuddieadels) lduansrsmnsadfsuiug nan. veuudu 3
(6.54 fiumols uaz 0.89 Auddioanals) uay LK9I2-11 (5.56 dusals was 0.65 AuddLoanals)
MUAIRU AANAUAINANUMIIU (10.74 FFi0@) AIUL1IET (188 LumLuns) LduH ugudnatsdn
(2.69 Wwufluns) $1urune (1,133 nosels) wagd uiuduiuife (7,044 dsels) liunnsranieadi
fuiug NN, Yauuiu 3 uay LK92-11 egwilduddgy (Table 4)

diodnseianuwdsusiusu (combined analysis of variance) ‘17?@ 4 @NNLINADL WU
uIunedelsvedlaaw/Mugdosuazaninwinae wnndeiunads tnalaay KK16-23 33113une
solsgefigaiviniu 1,689 nesels drulaau KK15-34 f1uiuneselswindu 1,450 nesiels liumnsing
V3adAfuug LK92-11 (1,478 nasials) wagiug nn. vauwiu 3 (1,400 nasiols) audau diu
NARARSBY ANAMAMIAIININIL KARAMINATA ANLEIEY Eurugudnats uagsiuaudsols
annsoieseiamuuUsunusls WesnluusazanuiionnldSudvinaananinuindond
uanFeAY dawalndanullsusiuuanaiusgsiiteddey (Table 5)

INsalnan1Maaes

nsuanduadle (inter-specific hybridization) 1usnuilanedafitranldlunisuuuseiug
Fouuilolwlésopuglmlifid dnuaznuingusvasdiideanis lnensdnwluadedidunisdnw
sioifiosainnisnasiugdesuvuiusiauazitumsAnuludunisdadon a uwamaassviings
Auiideiivlsvounnu U 2562-2564 Fdlddenfisulaau KK15-34 fifnananvionandntimalndides
fudeeiugiuieuiisulnoianzdossiug nan. veuunu 3 Faduiugdosfitonmeugnlaeialuly
Usenelne oeslsfiniy nandavdonandmiinta mufeengmnmanumueseslaau KK15-34
fafiandesninfusiuseuidiousionus nan. veuuu 3 wag LK92-11 fverafianmnaindeslaan
KK15-34 \in91nn1snaud 1useni198ee S, officinarum 7 danunauws §efidaunnsewile
asivlaneldanmuandeus e iwu audu 51mems waedngiia Wudu wag Miscanthus
spp. fiamsaususalamlanimuandeudilivanzan unnae warlineldd widaumnus fofy
A mANIILYesseslaay KK15-34 Fstfesninfusiuieuiiisudeiinamiudadiadu Yszneu
fudeaidufivinsiunlasiuloumatsyn (Polyploid) wazdaiisumilasTulvufuiuvieanadluuis
Tastula (Aneuploid) (National Science and Technology Development Agency (NSTDA, 2021)
fattu Soslaaulnifldanmanandweiadeiarumainuaioudifanmanauyese -uiideatu
ogslsAmu Seslaau KK15-30 onafldnuagdungduiilanaiu 1wy amnuduniulsa-uuas Aneniw
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nslddmdets anuaansolunsline wazanumumuseanuuiauds Wudu Fadudnuasnis
ﬁuqﬂsiuﬁaﬂﬂé’%’umﬂmimamamaq Miscanthus spp. Fadudugesdinmsfnunluddusely wie
suiunnsnaundu (backcross) Wi pUsuUsslaau KK15-34 Tiiianuviudiiadu wad awwisn
duflumssasduviaielildgosiusl wu guu 1#deswus Harunoogi Fuduiiugsesilian
N1INANTENINND Y IMTANINUT KRF093-1 (Idanmskautuyinseninedesiug NCo310 wag
S. spontaneum Glagah Kloet) uazdasiifitnaagaiug NiN2da fasu Sessug Harunoogi 3418y
Sowiifidunudrenogs Lnoldd uasdiosdusenouresimaguilowieudoufuiug NiFs fides
waﬂqﬂiuwmaquﬂawizmmﬂlﬂq‘u (Japan International Research Center for Agricultural
Sciences, 2019)

dyUunan1Imaasg

nsUssiliuiuguandiiiuindeslaaudiau KK15-34 ddnennlunishinanindoswas
mawamﬁ’lmaqq Tnslamzluunsfiuiifmangay Wy Swiaumansany WSTANARNINAILMI LA
niusiUSsuisuiiiondnides uifunandnsuLardnuuEuNYATAR WU S1ududLAuAe
uazaNMa Mlimnzauuazmsdadenidudoslaaufiduiioldnaaeululsinunsnssold
FdanNsUsslunandnlugaune NMIANBIANNTUNIZRINNLAY WU Anwidnwazn1sauniulse
uuas MInevauasratouazin maenaum LA IateTesHandnluszere1) iledndondoslaay
Asufimnzautuanwituiuasvesuseadudesituslninaonauduaialfnuasnailiuselovd
maly

ANUBUAN

'
[y

YoUBUAMNBWUANASIINYIAERS ITeuaruinnssy (anal.) Alrnsatuayusulszan
g

378 390378 e

Y

dmsunmsaiunisideluasell uasvaveunu Jannvinunyvinliauidel

o & Y} s v
dsannuinguazaanangll
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Table 1 Yield and agricultural characteristics of plant cane of standard trial sugarcane clones series 2015-2016 at Khon Kaen province in 2024

Clones/ Cane Yield C.Cs. Sugar yield Stalk length Stalk diameter Stool number Stalk number
Varieties
(ton/rai) (ton C.C.S./rai) (cm) (cm) (stool/rai) (stalk/rai)

KK11-206 7.22 1241 ¢ 0.90 220 ab 3.19 a 1,267 5,067 ab
KK12R-050 5.84 1520 ab 0.87 173 ab 276 b 1,533 5,733 ab
KK12R-085 4.57 1548 a 0.72 152 b 276 Db 1,200 4,844 ab
KK13-312 7.28 12.70 bc 0.97 251 ab 3.05 ab 1,756 4,844 ab
KK13-514 4.50 1227 ¢ 0.54 167 b 321 a 1,578 3,867 Db
KK15-34 7.33 14.36 abc 1.03 194 ab 294 ab 1,778 6,311 ab
KK16-6 5.62 1249 ¢ 0.70 182 ab 296 ab 1,733 4,933 ab
KK16-10 4.08 1227 ¢ 0.50 181 ab 273 Db 1,378 3,711 b
KK16-22 9.68 11.69 ¢ 1.13 270 a 278 b 1,889 6,689 ab
KK16-23 9.92 1247 ¢ 1.24 216 ab 271 b 1,844 8,600 a
LK92-11 6.74 14.27 abc 0.97 167 b 299 ab 1,911 6,511 ab
DOA KK3 7.65 1590 a 1.22 195 ab 317 a 1,689 5578 ab
Mean 6.70 13.46 0.90 197 2.94 1,630 5,557
F-test ns ** ns ** ** ns *
C.V. (%) 39.05 6.75 44.23 17.09 4.18 16.46 24.11

Means in the same column followed by the same letter are not significantly different according to DMRT at the 95% confidence level.

ns = not significant; * and ** = significantly different at p < 0.05 and p < 0.01, respectively.
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Table 2 Yield and agricultural characteristics of plant cane of standard trial sugarcane clones series 2015-2016 at Maha Sarakham province in 2024

Clones/ Cane Yield C.CS. Sugar yield Stalk length Stalk diameter Stool number Stalk number
Varieties
(ton/rai) (ton C.C.S./rai) (cm) (cm) (stool/rai) (stalk/rai)
KK11-206 21.20 ab 14.65 3.12 @ 310 bcd 320 ab 1,889 a 8,667
KK12R-050 6.49 C 14.39 092 b 261 cde 281 ad 1,289 bcd 4,467
KK12R-085 8.13 abc 14.09 1.18 b 245 de 290 ad 1,244 cd 4,978
KK13-312 14.00 abc 13.29 1.89 ab 356 ab 322 a 1,667 ad 5,600
KK13-514 7.88 bc 11.83 099 b 257 cde 3.17 abc 1,422 ad 4,267
KK15-34 2162 a 14.66 3.14 a 321 ad 3.04 abc 1,667 ad 9,044
KK16-6 12.42 abc 14.00 1.72 ab 283 b-e 283 ad 1,644 ad 6,711
KK16-10 14.62 abc 11.69 1.76 ab 329 abc 256 d 1,778 ab 7,556
KK16-22 20.43 ab 13.59 274 ab 394 a 277 1,689 ad 7,911
KK16-23 13.76 abc 13.72 1.90 ab 299 b-e 2.80 bcd 1,800 ab 8,444
LK92-11 629 C 14.39 090 b 222 € 292 ad 1,222 d 4,200
DOA KK3 18.15 abc 13.13 233 ab 302 b-e 2.89 ad 1,756 abc 8,667
Mean 13.75 13.62 1.88 298 2.93 1,589 6,709
Ftest xx ns xx xx xx xx ns
C.V. (%) 33.37 12.72 34.43 9.42 4.94 11.19 26.52

Means in the same column followed by the same letter are not significantly different according to DMRT at the 95% confidence level.

ns = not significant; * and ** = significantly different at p < 0.05 and p < 0.01, respectively.
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Table 3 Yield and agricultural characteristics of plant cane of standard trial sugarcane clones series 2015-2016 at Mukdahan Province in 2024

Clones/Varieties Cane Yield C.Cs. Sugar yield Stalk length Stalk diameter Stool number Stalk number

(ton/rai) (ton C.C.S./rai) (cm) (cm) (stool/rai) (stalk/rai)
KK11-206 10.95 abc 12.03 bcd 133 ab 287 bc 3.31 1,044 ab 4,489 ab
KK12R-050 9.64 abc 13.70 ab 133 ab 278 bc 2.98 1,444 ab 5289 ab
KK12R-085 6.68 C 13.07 b 086 b 247 ¢ 3.00 800 b 3,956 Db
KK13-312 15.89 ab 11.67 bcd 1.84 ab 411 a 3.25 1,822 a 6,156 ab
KK13-514 10.67 abc 9.97 «d 1.04 b 283 bc 3.23 1,556 ab 4,933 ab
KK15-34 12.03 abc 11.97 bcd 146 ab 275 bc 291 1,222 ab 6,267 ab
KK16-6 11.91 abc 12.83 bc 153 ab 300 bc 3.13 1,489 ab 5,022 ab
KK16-10 8.81 abc 9.67 d 087 b 310 bc 2.97 844 b 4,244 ab
KK16-22 15.26 ab 11.53 bcd 1.76 ab 361 ab 2.96 1,200 ab 6,222 ab
KK16-23 12.48 abc 11.20 bcd 1.39 ab 288 bc 3.79 1,644 ab 7,400 a
LK92-11 8.63 bc 13.53 ab 117 b 229 ¢ 3.18 1,333 ab 5,200 ab
DOA KK3 16.80 a 16.13 a 246 a 295 bc 3.07 1,133 ab 5,889 ab
Mean 11.65 12.28 1.42 297 3.15 1,294 5,422
Fotest *x xx xx xx ns xx x
C.V. (%) 23.13 8.25 27.58 10.58 13.85 23.29 19.86

Means in the same column followed by the same letter are not significantly different according to DMRT at the 95% confidence level.

ns = not significant; * and ** = significantly different at p < 0.05 and p < 0.01, respectively.
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Table 4 Yield and agricultural characteristics of plant cane of standard trial sugarcane clones series 2015-2016 at Ubon Ratchathani Province in 2024

Clones/Varieties Cane Yield C.Cs. Sugar yield Stalk length Stalk diameter Stool number Stalk number
(ton/rai) (ton C.C.S./rai) (cm) (cm) (stool/rai) (stalk/rai)
KK11-206 4.60 11.17 0.53 204 297 ab 978 4,444
KK12R-050 2.62 12.65 0.33 166 253 b 1,178 4,000
KK12R-085 7.07 13.95 1.01 193 253 b 1,133 7,556
KK13-312 5.64 11.47 0.66 220 285 ab 911 4,978
KK13-514 1.91 9.21 0.17 178 3.06 a 400 2,889
KK15-34 6.56 10.74 0.72 188 269 ab 1,133 7,044
KK16-6 3.68 11.22 0.37 175 277 ab 1,289 4,422
KK16-10 4.87 9.27 0.46 222 254 b 1,067 5,200
KK16-22 6.77 8.97 0.64 246 275 ab 1,311 5,933
KK16-23 5.52 10.56 0.56 200 269 ab 1,467 6,356
LK92-11 5.56 11.81 0.65 161 274 ab 1,444 5,644
DOA KK3 6.54 13.47 0.89 190 290 ab 1,022 5,556
Mean 5.11 11.21 0.58 195 2.75 1,111 5,335
F-test ns ns ns ns ** ns ns
C.V. (%) 47.40 1117 51.59 15.34 5.51 33.33 31.70

Means in the same column followed by the same letter are not significantly different according to DMRT at the 95% confidence level.

ns = not significant; * and ** = significantly different at p < 0.05 and p < 0.01, respectively.

Usz3u331n1S lInavwaviuday

anUudvuwsisna:wsnalnnuwavviu Us=91U 2568




Table 5 Yield and agricultural characteristics with combined analysis of variance of plant cane of standard trial across 4 locations in 2024

Clones/Varieties Cane Yield" c.cs.” Sugar yield" Stalk length” Stalk diameter” Stool number Stalk number”
(ton/rai) (ton C.C.S./rai) (cm) (cm) (stool/rai) (stalk/rai)
KK11-206 10.99 12.57 1.47 255 3.17 1,294 abc 5,667
KK12R-050 6.15 13.98 0.86 219 2,77 1,361 abc 4,872
KK12R-085 6.61 14.15 0.94 209 2.80 1,094 ¢ 5,333
KK13-312 10.70 12.28 1.34 310 3.09 1,539 ab 5,394
KK13-514 6.24 10.82 0.68 221 3.17 1,239 bc 3,989
KK15-34 11.88 12.93 1.59 245 2.90 1,450 abc 7,167
KK16-6 8.41 12.63 1.08 235 292 1,539 ab 5,272
KK16-10 8.10 10.72 0.90 261 2.70 1,267 bc 5,178
KK16-22 13.03 11.45 1.57 318 2.81 1,522 ab 6,689
KK16-23 10.42 11.99 1.27 251 299 1,689 a 7,700
LK92-11 6.80 13.50 0.92 195 2.96 1,478 abc 5,389
DOA KK3 12.29 14.66 1.72 246 3.01 1,400 abc 6,422
Mean 9.30 12.64 1.20 247 2.94 1,406 5,756
F-test - - - - - *% B
C.V. (%) - - - - - 9.48 -

Means in the same column followed by the same letter are not significantly different according to DMRT at the 95% confidence level.

ns = not significant; * and ** = significantly different at p < 0.05 and p < 0.01, respectively.

YThis parameter is not homogeneity for combination analysis
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Figure 1 The cane yield (tons/rai) of clone KK15-34 compared with varieties DOA Khon Kaen 3 (a) and LK92-11 (b),
the sugar yield (tons CCS/rai) of clone KK15-34 compared with varieties DOA Khon Kaen 3 (c) and LK92-11 (d), and the sugar
content of clone KK15-34 compared with varieties DOA Khon Kaen 3 (e) and LK92-11 (e), based on mean + standard
deviation. The data were obtained from a preliminary trial conducted at Khon Kaen Field Crops Research Center, in 2021.
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Figure 2 The number of stalks (stalks/rai) of clone KK15-34 compared with varieties DOA Khon Kaen 3 (a)
and LK92-11 (b); the stalk length (cm) of clone KK15-34 compared with varieties DOA Khon Kaen 3 (c) and
LK92-11 (d); and the stalk diameter (cm) of clone KK15-34 compared with varieties DOA Khon Kaen 3 (e)
and LK92-11 (e), based on mean + standard deviation. The data were obtained from a preliminary trial

conducted at Khon Kaen Field Crops Research Center in 2021
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Hrewdfulognaniee: enewug 44-3C7-2B(W)3
Extra-Long fiber Cotton: 44-3C7-2B(W)3 Line

Wea1 Juniine” Yseyeyn dugyises? Ala annussau? audn wWushY
n13a1 2udenane’ andinf aggRuw?
Payuda Jankua' Parinya Sebunruangy Siwilai Lapbanjoby Somkid Pandee

Karita Chongchuaklangy Samakkee Jongthitinong/

ABSTRACT

Textile products made from extra-long fiber cotton significantly enhance product value
and quality, offering greater competitiveness in the market compared to conventional cotton.
In response, a cotton breeding project was initiated to develop new varieties with superior
fiber quality, resistance to cotton leaf roll disease, and high yield. The project began in 2000
at the Nakhon Sawan Field Crops Research Center by crossing DOA Tak Fa 2 (the female
parent) with a brown fiber cotton variety (the male parent), followed by 5 backcrosses with
the female parent from 2001 to 2003 to produce BCsF;. In 2004, BCsF; was planted, and bulk
selection was applied in 2005 to the BCsF, generation under inoculated conditions for cotton
leaf roll disease. Plants with high-quality brown and white fiber and disease resistance were
selected. From 2006 to 2007, single plant-to-row selection was conducted up to the BCsFq
generation. Between 2008 and 2012, boll-to-row selection continued up to BCsFg resulting in
17 advanced white fiber lines with extra-long fiber from 2013 to 2016, these lines underwent
yield evaluation according to the protocols of the Department of Agriculture. During 2016-
2020, varietal characterization revealed that line 44-3C7-2B(W)3 possessed excellent fiber
quality, with a fiber length of 1.31 inches making it recognized extra-long fiber cotton variety.
The fiber also demonstrated high fineness (3.2) and uniformity (56%). The line yielded an
average seed cotton output of 166 kg/rai, comparable to Tak Fa 84-4, which produced 205
ke/rai, and showed strong resistance to cotton leaf roll disease. The superior fiber
characteristics of this line make it well-suited for premium textile production, thereby
enhancing product value and expanding its competitiveness in both domestic and

international markets.

Keywords: cotton, white cotton fiber, extra-long fiber, leaf roll disease
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Table 1 Ginning out turn percentage and fiber quality of 44-3C7-2B(W)3 line compared to DOA
Tak Fa 84-4 variety from preliminary, standard, regional and farm trials in 2013-2016

Fiber quality of PTY sT¥ RTY FT¥  Mean” Relative to DOA

line/variety (1) (5) (3) 4 Tak Fa 84-4
(%)

Fiber Length (inch)

44-3C7-2B(W)3 1.41 1.25 1.22 1.33 1.31 107

DOA Tak Fa 84-4 1.21 1.24 1.20 1.26 1.23 100

Ginning out turn (%)

44-3C7-2B(W)3 35.4 36.2 36.0 35.6 36.1 99

DOA Tak Fa 84-4 38.8 37.0 35.3 35.4 36.4 100

Fiber Strength (g./tex)

44-3C7-2B(W)3 20.9 19.8 20.6 213 20.4 97

DOA Tak Fa 84-4 18.7 20.4 22.0 22.4 211 100

Micronaire

44-3C7-2B(W)3 3.3 3.1 3.3 3.1 3.2 82

DOA Tak Fa 84-4 4.0 3.8 4.2 3.9 3.9 100

Uniformity (%)

44-3C7-2B(W)3 58 57 55 57 56 93

DOA Tak Fa 84-4 54 60 61 61 60 100

Remark: "PT: preliminary trial 1 location
#ST: standard trial 5 location
YRT: regional trial 3 location
YFT: farm trial 4 location
> Mean from preliminary, standard, regional and farm trials (13 locations)
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
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. (2015, 2016, 2017, 2018)
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Table 2 Seed cotton yield (kg./rai) of 44-3C7-2B(W)3 line compared to DOA Tak Fa 84-4 variety

from preliminary, standard, regional and farm trials in 2013-2016

PTY st RT” FT Mean®”  Relative to DOA
Line/variety (1) (5) (3) 4 Tak Fa 84-4
(%)
44-3C7-2B(W)3 243 196 b 134 133 b 166 81
DOA Tak Fa 84-4 293 234 a 131 200 a 205 100
Mean 231 188 114 127 186 -
C.V. (%) 14.1 16.9 215 33.8 - -

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

#ST: standard trial 5 location

*RT: regional trial 3 location

YFT: farm trial 4 location

> Mean from preliminary, standard, regional and farm trials (13 locations)
Source: Modified from Parinya et al. (2015, 2016, 2017, 2018)

Table 3 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 2013-2015

Line/Variety Disease incidence (%) Interaction”
44-3C7-2B(W)3 0.53 Resistant
DOA Tak Fa 84-4 (resistant check) 8.96 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. (2016)




Table 4 Total number of cotton jassid (Amrasca biguttula (Ishida)) and cotton aphid (Aphis gossypii
(Glover)) per 10 plants in 3 cotton line/varieties under 4 insect management at Nakhon
Sawan Field Crops Research Center in 2017

Cotton line/varieties (B) Mean”’

Insect management (A)
44-3C7-2B(W)3  DOA Tak Fa 84-4 DOA Tak Fa 2

Cotton Jassid

Weekly spraying 357 451 319 376 a
Spraying at 50-100 DAP 389 466 307 387 a
Spraying at economic threshold® 385 486 349 407 a
No spraying 579 659 341 526 b
Mean? 428 b 515 ¢ 329 a 424
Cotton Aphid

Weekly spraying 391 331 414 379 a
Spraying at 50-100 DAP 2,833 978 2,170 1,994 b
Spraying at economic threshold 1,457 410 892 920 a
No spraying 3,085 2,145 2,687 2,639 b
Mean® 1,942 b 966 a 1,541 b 1,483

Cotton Jassid: CV.(A) = 18.8 %, C.V.(B) = 12.5 %, F-test (A) = *, F-test (B) = *, F-test (AxB) = ns
Cotton Aphid: CV.(A) = 60.7 %, CV.(B) = 41.8 %, F-test (A) = *, F-test (B) = *, F-test AxB = ns
Remark: - Data presented are back-transformed from square root-transformed values (Sqrt(x+0.5)) used in
statistical analysis
- Means within the same column followed by the same letter are not significantly different at
the 95% confidence level by DMRT
- Mean across 4 Insect management
- Mean across 3 cotton lines/varieties: 44-3C7-2B(W)3, DOA Tak Fa 2 and DOA Tak Fa 84-4
- 3/Spraying insecticides when pest populations reach the economic threshold, as recommended
by the Department of Agriculture: Spray when cotton jassid nymphs exceed 1 nymph per
leaf during the first month of cotton growth, or 2 nymphs per leaf after one month. For
thrips, spray upon initial infestation. For cotton aphids, spray when populations exceed 10
aphids per leaf.
Source: Somkid et al. (2023)
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Table 5 Seed cotton yield and economic returns from nitrogen fertilizer application in
44-3C7-2B(W)3 line on Wang Hai soil series at Nakhon Sawan Field Crops Research Center

in 2020
Fertilizer rate Yield Fertilizer =~ Additional Revenue Additional  Value to

(kg N-P,05-KOs/rai) (kg./rai) cost cost over from yield revenue Cost
(Baht/rai) control (Baht/rai) over Ratio
control (VCR)

0-16-16 220 ¢ 2,035 - 8,950 - -
4-16-16 368 b 2,184 149 18,400 9,450 63.6
8-16-16 370 b 2,316 281 18,500 9,550 34.1
12-16-16 435 a 2,464 429 21,750 12,800 29.8
16-16-16 411 ab 2,613 578 20,550 11,600 20.1

Remark: Means followed by the same letter within the same column are not significantly different at the
95% confidence level using DMRT
- Seed yield cotton price = 50 Baht/kg (based on price from local textile producer groups)
- Fertilizer costs in 2020: Nitrogen =16.5 Baht/kg N, Phosphate = 46 Baht/kg P,Os, Potassium = 17
Baht/kg KOs
- VCR (Value to Cost Ratio) = Additional revenue over control / Additional fertilizer cost

Source: Samakkee et al. (2023)

Table 6 Seed cotton yield of 44-3C7-2B(W)3 line under different plant population densities on
Lop Buri soil series at Nakhon Sawan Field Crops Research Center in 2020

Plant population (plants/rai) / Spacing Yield (kg/rai)
1,818/(1.75 x 0.50 m.) 440 cd
1,219/(1.75 x 0.75 m.) 397 d
2,133/(1.50 x 0.50 m.) 477 a-d
1,422/(1.50 x 0.75 m.) 463 bcd
2,540/(1.25 x 0.50 m.) 565 a
1,707/(1.25 x 0.75 m.) 520 abc
3,200/(1.00 x 0.50 m.) 538 ab
2,133/(1.00 x 0.75 m.) 534 ab

F-test *
CV. (%) 9.5

Remark: Means followed by the same letter within the same column are not significantly different at the
95% confidence level using DMRT.
Source: Karita et al. (2023)
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Table 7 Farmer satisfaction (%) regarding agronomic traits of 44-3C7-2B(W)3 line based on farm

trial in Nakhon Sawan and Loei provinces (2016), and farmer surveys from the

demonstration plot at Nakhon Sawan Field Crops Research Center in 2017

Trait Satisfaction (%)”
High Medium Low No response
1. Seed germination rate 80 20 0 0
2. Growth vigor 72 28 0 0
3. Plant form 40 60 0 0
4. Boll size 43 57 0 0
5. Harvesting 32 68 0 0
6. Yield 40 58 0 2
7. Fiber quality 52 40 0 8
8. Resistance to leaf roll disease 72 28 2 0

Remark: “Based on responses from 40 farmers in Nakhon Sawan and Loei provinces
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Figure 1 Extra-long fiber cotton: 44-3C7-2B(W)3 line

A: Uniformity of cotton line

B: 4-3C7-2B(W)3 line shows resistance to cotton leaf roll disease

C: Deltapine Smooth Leaf (DPSL) shows susceptible to cotton leaf roll disease
D: Leaf shape: deeply lobed with raised margins

E: Petal color: cream, Pollen sac color: cream

F: Boll shape: ovate

G: Fiber color: white
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ABSTRACT

The elite cassava clone CMR62-31-96 was developed through a cross-pollination
between CMR38-125-77 and Rayong 9 at the Rayong Field Crops Research Center in 2019. This
research aimed to select cassava varieties with a high yield and high starch content for the
cassava industry. The experiment was conducted from 2019 to 2025 across 29 experimental
fields in 16 provinces, including Rayong, Chachoengsao, Prachinburi, Chai Nat, Nakhon Sawan,
Lopburi, Sukhothai, Phetchabun, Loei, Khon Kaen, Kalasin, Maha Sarakham, Roi Et, Mukdahan,
Ubon Ratchathani and Nakhon Ratchasima. All experiments were harvested at 12 months
during the rainy season, and cassava varieties Rayong 5, Rayong 9 and Kasetsart 50 were
compared as check varieties. The results showed that the average fresh root yield of CMR62-
31-96 was 4,301 kg/rai, which is similar to Rayong 5 (4,263 kg/rai) and Kasetsart 50 (4,371 kg/rai).
The average starch content of CMR62-31-96 was 23.2%, which was higher than Rayong 5 (15%)
and Kasetsart 50 (19%). Consequently, the average starch yield of CMR62-31-96 was 1,018 kg/rai,
which was 14% higher than Rayong 5 and 16% higher than Kasetsart 50, respectively. Pest and
disease diagnosis revealed that CMR62-31-96 is moderately tolerant to witches' broom disease
under field conditions. In contrast, Rayong 5 and Rayong 9 were moderately susceptible, while
Kasetsart 50 was susceptible. Regarding pest infestations, all varieties were susceptible to the
pink mealybug, with CMR62-31-96 showing a similar infestation level to Rayong 5, Rayong 9,
and Kasetsart 50. For mulberry red mite infestation, CMR62-31-96 was similar to Rayong 9 but
had a higher infestation level than Rayong 5 and Kasetsart 50.

Keywords: cassava; breeding
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wag 172 g, MU (Table 1) (gadnueal uazmne, 25649)

4. mawisuifsudesiu dudunist 2564/65 dmdeniugiia Wy 15 anevug lnsdi
aeug CMR62-31-96 Tinandnvnaniade 4,880 nn./l3 futlaads 27.4 Wedidud Andunandn
waade 1,335 nn/ls wasdidudifuienady 0.57 11460&143‘1‘7{1&’145:538@@ 5 52899 9 WALLNUATAANT
50 Aliinandnianiade 3,391 5,046 waz 2,133 nn./ls audeu futlaade 20.6 26.5 waz 19.6
Wesidus audu Andunandnutluads 727 1,333 waz 421 nn./ls mudsu uasdidsdiiuien
|ad® 0.58 0.62 way 0.53 AmuE Ty (Table 2) (Fasnual wavAy, 2565)

5. MaFeutiisuansgiu sndunsd 2565/66 S1uru 3 wlamnass AaLdensiugiia
Ieid o 8 anestug Tnefianesiug CMR62-31-96 Tinandsvnaniade 4,443 nn./ls duduade 258
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Tinandniaaniads 4,809 5,231 waz 4,522 nn./ls auarsu duteeds 22.8 24.5 uaz 21.4
Wosidud mudisu Andunandaudaads 1,165 1,307 way 1,044 nn./ls arua1su (Table 3)
(@¥enual uazAne, 2566)
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7. mawlSeuiisululsinumsns dnfiunisl 2567/68 $1uau 16 wuawmeaes uaiudeyanis
naaadld 14 wWameans ansnsadndeniugfialadsiuiu 1 anevus liun anesus CMR62-31-96 19
nanAnanay 3,855 nn./ls Suduade 21.8 Wesidusd Andunandnuiaads 817 Alansurels
Iummsﬁﬁuﬁ:izam 5 5399 9 LANEATANARS 50 TiliNanAnaniads 4,148 4,132 way 4,411
an/ls sudnsu fuduads 19.4 22.3 uaz 19.1 Weoddus mudeu Aadunandauiluedes 824 921
waz 863 nn./l3 muadu (Table 5) (gadnual wazAug, 2568)

8. nsUszliunsiialsanuudluaninls anliun1sy 2566/67 vinsussliunisiialsany
wiluaninlsluwvandisudsuiugluduneuIsudsuluiesiu guand 2562 fleng 12 ey
Wy Sudgndsaeiug CMR62-31-96 wunisiialsanuudendigauindu 8 wWedidud 1ile
WIBUWBUAURUE T8809 9 58809 5 LagN¥ASAIANs 50 WUNISLAALIANNLY 30 48 uaz 86
\Wasidus auaeu (Figure 1) (nydail uazAne, 2567)
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VI’]ﬂ’]i‘lJiuLiJUF’YJ’]SJW]UVI’]uG]@LWGEJLL{]QLLauliLLﬂﬂMNBUIUWUﬁN‘uﬁ’]‘Uu‘ViaﬂaﬂN’dﬂJ‘U 2562 LLau‘W‘uﬁ
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wdelndLAeaiuiug s2eed 5 58809 9 LaviNYATAIEAS 50 (Figure 2) d3UAIIUA1UNIUAE

Lswaasian wudmniugliiunuselsuamieu Ineaieiug CMR62-31-96 In1swnvinateves

TSUALBUWINAUSEEDY 9 WANINNTNTEEBY 5 LazinuasAans 50 (Figure 3) (A3anuwal Lavauy,

2567)

dnunENaNIsINYATYRIENELS CMR62-31-96 Wisuiisufuwusiusesdu
sudUgndaaneiug CMR62-31-96 finandnthan Wesiduduis wagdnwarnisnsinuasi

[ d‘

dAgyliaiUSeumisuiuiugsusesdu (Table 6)

dgunan1Innasy

Y ]

fudlendeangiug CMR62-31-96 lounanaiskautdusenineaeug CMR38-125-77
(fiugusd) Auiudszens 9 (ugwie) Bududunmsnauiusiqudisedivlsszens Tl 2562 vdmnky
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4. Aoutnanunusiolsanuudluannls
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ANYBUAR
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Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568




Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568

LONAITD19D9

Ay yadunz A3dnwal duuda gadnwal duadd 5937 yats navia wiAduiin was
naun seaudawia. 2567, Ussiliunisifialsan uud uddendad fanvnuiainiio
Inlanaraunluaninls (yagnuan 2559-2564). Tu: Lona1susenoun1suseyunITuaas
HanITesiudUends uagdes Usednd 2566 audiduiiulissees.

EN

a o ;Y

Asdnual Auwiy gudnuel Auadd waznyin yadune. 2567, N15UTEEUANNATUNIULNAIARS

[y

nddglududendaiudgnnant 2562, lu: 1onasUsenauNTUTEYUNITUARIHANUITY

o L]

CC)

fudends uagdes Usedd 2566 Audideiivlisveea.

(% v 6

guanual evzdad andng Bvdwed warTulf Ui, 2562, nsUsuugsiugiud e uienandn

o

wazwlags : mauiugiud1lends @nnauyat 2562). Tu: LenasusenaunIsUseds N1suaad

[

HaUUsEIY 2562 Audideiivlissues.

mdnual exuzdad Juaans mATugay navIe wiATuiin 953 yais wazngan seaudima.
25640, M3fmLdonUgTudUEvaT 1 (@uauyad 2562). lu: lona1sUszneunsUsse
nswaaeNauUsEI 2563 audideiivlissees.

gadnual evuedad Ao anuseAsna Tsnsal waslas FnRs MATEEAY NaYIR WIATUTIN
59579 Yyiis waznaun seAuswna. 2564, MsUFulgsiudiudusndaionandnuazulegs:
mMsdndonTi 2 (@aunanyad 2562). Tu: LonansuszneunsUszyuNIuaaINANUUTEIT
2563 Audidulssrees.

andnual ozariad 951 unis navm wiedudin naun seauimna Yadd ewsvia A3dnwal Sruui
way A 11917, 2565, MmsUfuussiudiudusndafienandnuazudegs: msieu Wiy
Doeiu (gnuauyad 2562). Tu: LonansUsEnaunsUsEsNTIBauRaILAdeT 2564 uay
ENUANUATIMIINNUITY (anan.) U2565 Audideiivlissens.

aadnual duadd ngaw Asednd Wiadd ypaves nawin wiedudin $e53 s nawn seaudmna
us1dy InSans wazTudd thvn. 2566, msusziuiudiudusvduilonandnuazudage -
N13USeUTEuNInsgIL (@nuand 2562-2564). Tu: Lanasusznaun1sUseyusIgaIunag
AT 2564 AudITenliszeas.

ardnvel duadd Wadd ynines nigaun Asednd uad anfun d0sdiu anlng
aeva uaaid Ws1asal Wewthgs $959 yaits nave wiedufin aaydam yadune
A3dnual duuiuay¥add susna. 2567. msUsedlusiusiiudusvdailonananuazudage:
msulieu Weuluviosiu @naauynd 2562). Tu: 18NETUsENOUNTUTEINNTUANANLITE
fudends wardey Usednl 2566 audideilisvees.

ardnual duadd Waldd ynsnes ngaun Asednd eseusd 155maeY desmi uduui
dns¥iu anlug) aneva uawin 239n5al Weonthgs 2dud 2530803 Qe edesnil

Yoy ARven vsan wama un yrdsd Laeduiies edity nvanuiing vwendu 3

U
|
d v (%

33 Yy wazduda ¥avni. 2568. myvssilluiugiudvzvauienaniniazulage ns

3 U
a

Wisueululsinunsns (gauaugad 2562). Tu: tena1susenaun1sussgunIsLaas
HaWITeudUends Usednl 2567 audideiivlisvees.




@1 NULATEIN ANITINYAT. 2568. A1s1uanssrvazid eadudrUende. unaedeya:
https:// oae.go.th/ home/article/507. AuLilaiuil 25 NNy AL 2568.

Us:zgu3sIN1Ss lInavwaviudoy
aouudyvwslsnazwsnannuwavviu Us:91U 2568 ’



Table 1 Performance of CMR62-31-96 compared with Rayong 5 and Rayong 9 from the

experiment of second selection at Rayong Field Crops Research Center in 2020/2021

Yield Harvest Height
Clone/Variety
o)
(kg/plant) content (%) index
CMR62-31-96 4.1 0.66
Rayong 5 3.0 0.71
Rayong 9 4.6 0.66

Table 2 Performance of CMR62-31-96 compared with Rayong 5, Rayong 9 and Kasetsart 50

from the experiment of preliminary yield trial at RYFCRC in 2021/2022

) Fresh Yield Starch Starch yield  Harvest Height
Clone/Variety . .
(kg/rai) Content (%) (kg/rai) index (cm)
CMR62-31-96 4,880 27.4 1,335 0.57 212
Rayong 5 3,391 20.6 727 0.58 198
Rayong 9 5,046 26.5 1,333 0.62 249
Kasetsart 50 2,133 19.6 421 0.53 199
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Table 3 Performance of CMR62-31-96 compared with Rayong 5, Rayong 9 and Kasetsart 50
from the experiment of standard yield trial in 2022/2023 (3 locations)

Fresh root yield (kg/rai)

Clone/Variety
Rayong Khon Kaen Nakhon Sawan Avg.

CMR62-31-96 5,980 3883 b 3,467 4,443
Rayong 5 4,983 7,578 a 1,867 4,809
Rayone 9 5,850 6,416 a 3,427 5,231
Kasetsart 50 4,745 6,700 a 2,120 4522
CV (%) 12.2 18.0 33.1

Starch content (%)
Clone/Variety Rayong Khon Kaen Nakhon Sawan
CMR62-31-96 26.7 a 25.8 249 a 25.8
Rayong 5 209 b 27.2 20.2 bc 22.8
Rayone 9 26.0 a 25.2 222 b 24.5
Kasetsart 50 183 b 27.1 18.8 ¢ 21.4
CV (%) 6.6 55 6.0

Starch yield (kg/rai)
Clone/Variety Rayong Khon Kaen Nakhon Sawan Avg.
CMR62-31-96 1,596 a 997 b 881 1,158
Rayong 5 1,037 b 2,065 a 393 1,165
Rayong 9 1,523 a 1,616 ab 783 1,307
Kasetsart 50 888 b 1,824 a 421 1,044
CV (%) 12.8 19.4 33.8
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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)




Table 4 Performance of CMR62-31-96 compared with Rayong 5, Rayong 9 and Kasetsart 50

from the experiment of regional yield trial in 2023/2024 (6 locations)

Fresh root yield (kg/rai)

clone/variety Nakhon Nakhon Ubon
Khonkhen Ratchasima Sawan Rayong Sukhothai Ratchatani Avg.
CMR62-31-96 3,939 5,004 4,083 5203 5,247 7,558 A 5172
Rayong 5 3,439 4,537 4250 5,180 4,094 4922 B 4,404
Rayong 9 3,528 4,644 4572 5211 4,853 7,250 A 5,010
Kasetsart 50 3,172 3,838 3,667 5,030 3,133 8,625 A 4,578
CV (%) 26.4 10.7 30.2 11.6 41.2 10.7
Starch content (%)
clone/variety Nakhon  Nakhon Ubon
Khonkhen Ratchasima  Sawan Rayong  Sukhothai Ratchatani Avs.
CMR62-31-96 23.0 26.7 2343 255 a 25.7 20.9 24.2
Rayong 5 16.7 26.2 19.9 a 215 b 19.0 21.0 20.7
Rayong 9 18.6 27.3 233 a 262 a 25.0 219 23.7
Kasetsart 50 16.7 25.7 158 b 185 ¢ 20.9 20.9 19.8
CV (%) 13.5 1.7 9.5 6.0 11.9 3.6
Starch yield (kg/rai)
clone/variety Nakhon Nakhon Ubon
Khonkhen Ratchasima Sawan Rayong Sukhothai Ratchatani Avg.
CMR62-31-96 896 1,328 960 1,322 a 1,350 1,586 a 1,240
Rayong 5 595 1,187 859 1,108 ab 831 1,035 b 936
Rayong 9 669 1,275 1,067 1,371 a 1,222 1,594 a 1,200
Kasetsart 50 526 992 581 926 b 624 1,816 a 911
CV (%) 29.5 10.2 32.5 12.9 45.2 11.6

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)
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Table 5 Performance of CMR62-31-96 compared with Rayong 5, Rayong 9 and Kasetsart 50 from the experiment of farmer field trial in
2024/2025 (14 locations)

Clone/varieties

Fresh root yield at 12 months after planting (kg/rai)

CcCo CNT LEI LRI MKM NMA NSN PNB PRI RYG RET UBN KKN STI Avg.
CMR62-31-96 3,629 a 5,000 3,879 6,046 5,396 b 1,988 c 2,066 4,667 4,271 a 6,196 3,742 4,063 1,277 1,749 3,855
Rayong 5 4,156 a 6,504 3,121 6,106 6,950 a 3,998 ab 2,986 4,896 459 b 4,929 4,850 3,896 1,427 3,792 4,148
Rayong 9 1,886 b 6,275 3,258 6,407 5,625b 3,717 bc 3,142 4917 4,146 a 5,946 4,808 3,229 2,121 2,370 4,132
Kasetsart 50 3975 a 5,232 3,554 7,275 7,020 a 5,721 a 2,934 5,500 1917 b 5,046 5,029 3,812 1,802 2,935 4,411
CV. (%) 24.2 30.3 30.4 26.5 11.1 30.9 18.7 19.1 38.6 20.1 24.7 15.1 423 33.2
Clone/varieties Starch content at 12 months after planting (%)
CcCco CNT LEI LRI MKM NMA NSN PNB PRI RYG RET UBN KKN STI Avg.
CMR62-31-96 234 a 12.3 22.6 a 24.1 216 b 28.4 20.2 a 19.9 22.7 a 26.2 a 20.6 158 a 28.8 18.0 21.8
Rayong 5 195b 10.7 20.4 ab 22.5 249 a 24.9 175b 22.3 16.7b 17.1c 18.3 155a 214 20.3 19.4
Rayong 9 243 a 16.6 220 a 22.7 25.6 a 29.5 20.0a 24.4 212 a 224 b 19.5 16.5 a 26.8 20.1 223
Kasetsart 50 209 b 12.7 176 b 21.2 222b 25.7 173 b 20.2 20.7 a 159 c 18.6 10.0 b 27.0 16.7 19.1
CV. (%) 6.7 424 10.4 13.2 6.1 10.8 4.2 21.7 7.0 10.2 18.2 18.6 8.0 19.6
Clone/varieties Starch yield at 12 months after planting (kg/rai)
Cco CNT LEI LRI MKM NMA NSN PNB PRI RYG RET UBN KKN STI Ave.
CMR62-31-96 941 659 890 1,473 1,168 b 585 b 418 898 978 a 1,359 a 771 647 353 303 b 817
Rayong 5 957 766 645 1,379 1,731 a 1,034 ab 527 1,094 103 b 717b 891 615 307 769 a 824
Rayong 9 851 1,039 717 1,436 1,453 ab 1,110 ab 626 1,178 868 a 1,099 a 933 529 568 490 ab 921
Kasetsart 50 945 666 671 1,488 1,559 a 1,488 a 504 1,218 387 b 762 b 1,008 381 487 517 ab 863
CV. (%) 29.7 63.3 33.9 234 13.3 31.6 19.3 36.1 39.9 20.5 36.3 224 41.3 37.0

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)

Provinces of farm trial; CCO : Chachoengsao
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PNB : Phetchabun

CNT : Chai Nat

PRI : Prachin Buri

LEl: Loei

RYG : Rayong

LRI': Lop Buri

RET : Roi Et

MKM : Maha Sarakham

UBN : Ubon Ratchathani

KKN : Khon Kaen

NMA : Nakhon Ratchasima

STI : Sukhothai

NSN : Nakhon Sawan




Table 6 Agronomic characters of CMR62-31-96 compared with other varieties

Characters CMR62-31-96 Rayong 5 Rayong 9 Kasetsart 50

Fresh root yield (kg/rai) v 4,301 4,263 4527 4,371
Starch content (%)Y 23.2 20.2 23.1 19.5
Starch yield (kg/rai) 1,018 891 1,056 879
Root dry matter” 35.1 32.9 35.0 324
Dry root yield (kg/rai)” 1,510 1,404 1,586 1,418
Harvest index" 0.54 0.56 0.55 0.56
Witches’ broom disease incidence (%)” 8 a8 30 86

Pink Mealybug infestation level®” Severe Severe Severe Severe
Mulberry red mite infestation level” Severe Severe Severe Severe

Y Average from preliminary yield trial, standard vyield trial, regional vyield trial and Farmer field trail during 2021/ 2022 -
2024/2025 (24 \ocations)

“Phanuwat et al. (2024)

¥Sirilak et al. (2024)

CWB disease incidence (%)
(%)

Figure 1 Comparison of witches’ broom disease incidence of cassava hybrid line year 2019

at 12 months old in 2024 at Rayong Field Crops Research Center.
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Figure 2 Level of damaged by Pink Mealybug on cassava hybrid line year 2019 in screen

house.
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Figure 3 Percentage of damaged by Mulberry red mite: Tetranychus truncatus Ehara on

==Rayong 5

Kasetsart 50

EEK 3
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cassava hybrid line year 2019 in screen house.
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nsuszliunananiugdinadramledluinundminguan
Evaluation Yield of Waxy Corn Varieties in Songkhla Province

A1eYa YyIAdl wigun wWaug 23wau wana” uag Ans dausa”

Saichon Boonratsamee Phornuma Sangsael/ Wassamon MongkolZ/ and Patra Kinnaret”

ABSTRACT

The objectives of this study were to select waxy corn hybrid variety with high yield
and good adaptability in Songkhla province, Thailand. Yield trial of waxy corn hybrid varieties
was conducted in the rainy season during July— August, 2024. Seven elite waxy corn hybrids
and five commercial hybrid varieties from private and public sectors (checks varieties; Sweet
Violet, Sweet Wax 254, Ploychompoo, Niewwhanchompoo and DOA Chai Nat 2), were grown
in a Randomized Complete Block Design (RCBD) with three replications. The results showed
that two elite waxy corn hybrids, CNW18109 and CNW21213 had high fresh ear yield. The
hybrid gave ear with husk of 2,118 and 2,110 kg/rai, respectively, and ear without husk of 1,441
and 1,360 ke/rai, respectively, with not significant difference from Sweet violet, high yielding
check. The highest yielding check gave ear with husk and ear without husk of 2,199 kg/rai and
1,514 ke/rai, respectively.

Keywords: waxy corn; yield trial; hybrid variety
UNANED

maneaesiilingUszasdifiodmdeniusdninadrumiengnuanilvinandngs lufiufidmia
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2567 neugnuaaeusiugdnlnadrimieatusiivu S1uam 7 gaaay Samduiusiuieuiisudady
WugNsfiveInIAenTULasAIAsy 91w 5 g laun adnlilewdn adnuing 254 waseawy mided
YUY WAy NN, FEUIM 2 1uRUMITIARDILUUFLALysaianeluuaoa (RCBD) $1uau 3 61 Wa
N1sMAanud1 Ilnadrinietgnuanaieius Ay 91Uy 2 gnuan liwn CNW18109 uag
CNW21213 Winandnilnangs Tnefnananiinaniaddenuiify 2,118 way 2,110 nn./ls auddty &

'gugideiivliasuan duaage Sunemialveg Jwmiaasan 90110
2guiideiilsdoum dvavimai duneasimen Jwmindoum 17150
!Songkhla Field Crops Research Center, Chalung, Hatyai, Songkhla 90110

2 Chainat Field Crops Research Center, Bang Luang, Sapphaya, Chainat 17150
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HarAnEnandaniUdenyiniu 1,441 uag 1,360 nn./ls anuasu denldwansdensadaiuiugseu
Wevainllednilinandngsan Wnednandninaniaddenuazndsvanideniindu 2,199 uay
1,514 nn./ls auaieu

o o w k4 s (%

AEAey : Tnlnatawmiles; msnegeuiug; Wudgnuay

UNUI

v o = & v o ° ' a & Aa

F1lnat1iniles (waxy corn) Wutdnlnaidnaaniinisugnuazdvuienasnt Wuidey
Ulaafuegaunsvaty fuivgndrulvgjedlumansiuesnideanile (44 %) n1Anans (30 %) uag
AAld (13 %) dunmdenszatveglunianiieg nMwaatlnatwvieiwazdninanigululseme
Inewgneenainiulaliddaau 9ndeyatl 2566 duniuan 18,379 13 wawdin 19,819 fu (anduidy
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Uaqiudsdninadmiesgnuaniidenuainvatenndu Wumadenlinuasnsladonldnug
DN ) - Y & A vl ¢ % o o o
Austaandmadentunssudsemu luiunanalafinisugnensns Yrdudidu asunalduazyiun
TuanunugniialmidninsssninwaaunsaiszUgniiwongdu Tlnadimilendfiongiiuiesdu
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léun Yuoonaensay 50% Tusenl 50 % Awgadiu ANgsiin Sruaudu Suuinfuies fu
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NANNSNARBIULAZIN5a]

wakAniinaanaFen

It unidognuauiinusuau 7 guas Swandaiinaniaudonogsening 1,481-
2,118 nn./ls dantnlnadnimileiugn1seinuiu 5 gnras INananegsenine 1,669-2,199 nn./
15 wandniinanviaudonnuituanssmaaifegedtoddy Inewusainloiledvivinanangaan
2,199 nn./l5 sesasunlaun CNW18109 CNW21313 wasgwuy il einiatusun CNW21166
CNW18178 CNW21184 CNW21245 wazainiing 254 (2,118 2,110 2,019 2,000 1,964 1,898 1,821
1,820 wag 1,717 nn./ls aua1av) wansinamsadfegeddedidyiunug nan. deum 2 uas
CNW21040 Tlsinandniinansiaudeniviiy 1,669 way 1,481 nn./ls mugu (Table 1)
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Inlnadnwmilergnuanfiiudiuiu 7 gnuay Inandeinaandeleniudenagsening 943-
1,441 nn. /13 dnlnadramieriugnnsidiua 5 sWug dnandnegszning 1,102-1,514 nn./| gl




fsananuwanavesadsnandniinasndeniUdennuitanaansadfegaiteddey g
Wwugadnlilawdnlinandngegn 1,514 nn./ls sesasunldun CNW18109 waseauy CNW21213
willeausuy CNW18178 uag ainuing 254 (1,441 1,410 1,360 1,354 1,249 nn./ls mud1siv)
wANe19n9a@d Aoy 19l Wed1Aynyu CNW21166 CNW21245 nan. Teuin 2 CNW21184 way
CNW21040 aglvinananidnaandsleniuden 1,181 1,137 1,102 1,090 uag 943 nn./l3 audrsiv
(Table 2)

CRHE RN

Frlnad1mdergnuanaiaudiuiu 7 gauay 1iniiunineines sening 4.58-5.03 vy,
Flnatwmieignraniugnisa1diuiu 5 gnuan liaundneilnegsendng 4.16-5.15 9. lag
Ilnatraniergnuaniugnisemileausuyiaigeda 5.15 gy biwansmneadifdudialne
Truntlyrgnaas CNW18178 CNW21245 uag CNW18109 ( 5.03 4.88 uay 4.84 w3l A1UA161U) Wsidl
AunnsinssadAegadltuddryiuiug/guandu Taowus nan. Foum 2 femniailndgn 4.16
%3. (Table 1)

A2UEEN

Frlnad1mdetgnuNaNaeuIuIy 7 gnnay iaueilney sening 15.9-18.8 vy,
Trlnatraniergnaauiugnisaidiuiu 5 gnnas Tiauenddnegsening 15.9-20.5 au. lagwug
aAnlloidnilaueiiingsan 20.5 @3, unnstsmsaddegraddeddyiusiug/qnaandug Tae
Fnlnadrumdertugmsiainuing 254 wazganay CNW21040 fanmeiilnsian 159 au.
(Table 1)

AMmEvesduilliRnmAn

Frlnadrmiegnuanfidudiuom 7 gowan feuenvesduilifamanegseving 0.45-
1.78 a1, U1lnat1amieagnuauiugnsAdIuIu 5 gnuay dA10g5eming 0.30-1.46 93 AU
yosdiilsiinmdniiiuandnemeadfegiidoddy Taedrlnadrmiegnuauiis CNw21245
finnugvesdudiliAnwdntosiian 030 wu. luunndrsmaddduiugimdomauram nan.
Fouwm 2 wazwaspyuy AilA1 0.45 0.66 uAz 0.81 w3l MUARY UddAIUANA1IMNsadAog 1]
toddnyfuiug/gnuandu Tnednlnadmidoiganan CNW21166 fnrmenvesdudilifnmbn
d9an 1.78 wu. (Table 1)
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geaniniu 16 wad/Eln gnuau CNW18109 CNW21184 CNW21213 #ug nan. Feuim 2 a3nuing
254 wagnarevuy F9uIuuaduaawiniu 14 uay/iln newugainliledn CNW18178 CNW21040
way CNW21166 ﬁﬁﬂmmmmﬁ@ﬁwqm 12 wa/fln (Table 1)

Tuaanaandy 50 %

TlnatImileIgnanfleuiIuIu 7 gnnad I31uiuTueenaendil 50 % agsening 41.0-
44.0 Tu Tnlnatimigaiugnisaidiuiu 5 Wug I3wiuiuesnnendiy 50 % ogsening 40.7-
433 Ju lnefusaivuing 254 TYusennensngdruau 50 % 15a7an 40.7 3u felsiunndramaaia
fudnlnatimiedgnuas CNW18178 CNW18109 CNW21040 sfugnasevyn waziideaninuuy
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uq Tnetmlnadmiegnuan CNW21213 uay CNW21245 S¥usennensiag 50 % undign 44.0
T4 (Table 2)

Tueanlviy 50 %

TlnatIwmieignuansiauduiu 7 garay d91uiuiueanlun 50 % ogsening 43.0-
46.3 Tu 41lnatwmileniugn1sATININ 5 Wug d9wiuiueenlug 50 % agsening 43.0- 46.7
Fu lnesugainuing 254 uaz CNW18178 fiusenlvuduam 50 % 13adian 43.0 Su liupndama
adffutlnatIwmiletgnuas CNW18109 CNW21040 Wugwanesuy wazileaniuy (43.7
443 437 wag 44.7 Yu awandv) Tnowugaivlledni fusenaenlnud iy 50 % uruiigaiini
46.7 Ju (Table 1)
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alnadriniedgnrausisiudiuig 7 gnuay Tinnugaduegsendng 133-171 gy, 913lnn
I nnaNRugnIsAITININ 5 gnuan 1A ugeiuegsening 153-191 wa. Augeiuilen
uwanenansatifegeiituddny Ineauadnlnadiwvieignaauaeiugnisinassvuyiiagegn
191 @y, sosasuliun Wugainuing 254 ainlilowdn Fewm 2 uazgnuan CNW21213 (185 179
171 wag 171 vy ud1av) Tnetmlnadramiegnuan CNW21040 Slnnugesan 133 wu. (Table
2)
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IrlnatimileIgnranseiuduiu 7 gnuay innugelnegsendng 63.2-90.5 gy, 41ilna
Prunflergnuaniugnisadiuay 5 Wus anugeiinegsening 80.9-101 au. P1alwadniwmiles
anuaniugnIsinaseyuniia1gedn 101 9u. lwansansadAtuiudainlledv ainuing 254
CNW21213 n2n. Feu1n 2 CNW18178 hag CNW21166 (95.6 95.5 90.5 86.8 85.9 whay 85.3 %4l.
AINAIFU) Lwiﬁm'mmeGi'm/maﬁﬁaﬂqqﬁﬁaﬁﬁmﬁ’uﬁuﬁ/aﬂmauﬁ'uﬁ] lngilnativietgnues
CNW21040 fn3igesngn 63.2 @l (Table 2)
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Inlnadramdegnuandisiuduiy 7 gnuay fo1gfufuiienegsening 61.0-64.3 fu
Fnlnadhmieignuauiugnsisiuou 5 us dengTufuifeegsening 61.0-65.0 Yu 41ilwa
Frmilegnuauiugnisdmasssuyuargnuay CNW18178 fogfiuieaduiianwindy 61.0 Yu i
wansaneadAtuiugwasevay CNW18109 CNW21040 uaginileananusuy (61.7 61.7 62.3 uay
62.7 U AUAIRV) Luﬂ'ﬁmmLLGmsiwv]Naﬁaaéﬁqﬁﬁﬂﬁwﬁ@ﬁuﬁuﬁ/qﬂmuﬁuq Inedlnat e
N5 nan. deum 2 fergiufeuiuiian 65.0 Yu (Table 2)
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Tumswnduvesiuldiguiu WeRasanvuiniinnuit siud/gnaaudiaudilvinandngeduud] i

Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568



Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568
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Table 1 Fresh ear yield, ear size and number of kernel rows of waxy corn hybrids in the

2024  rainy season
Waxy corn Fresh ear yield (kg/rai) Ear size (cm) No. of
hybrids With husk  Without Diameter Length Tip length  kernel
husk rows
CNW18109 2,118 ab 1,441 ab 4.84 a-d 17.7 bc 1.07 b-e 14
CNW18178 1,898 abc 1,336 a-d 5.03 ab 17.4 cd 159e 12
CNW21040 1,481 ¢ 943 e 4.73 bcd 159 e 1.69 e 12
CNW21166 1,964 abc 1,181 b-e 4.71 bcd 188 b 1.78 e 12
CNW21184 1,821 abc 1,090 de 4.61 cd 17.4 cd 1.66 e 14
CNW21213 2,110 ab 1,360 a-d 4.58 cd 17.6 bcd 1.57 e 14
CNw21245 1,820 abc 1,137 cde 4.88 abc 16.3 de 0.30 a 16
DOA Chai Nat 2 1,669 bc 1,102 de 4.16 e 17.1 cde 0.66 abc 14
Sweet violet 2,199 a 1,514 a 4.80 bcd 20.5 a 1.46 de 12
Sweet wax 254 1,717 abc 1,249 a-d 4.79 bcd 159 e 1.20 cde 14
Ploychompoo 2,019 ab 1,410 abc 4.50 d 17.3 cd 0.81 a-d 14
Niewwhanchompoo 2,000 ab 1,354 a-d 5.15a 16.7 cde 0.45 ab 16
Mean 1,901 977 4.73 174 1.19 14
CV. (%) 13.9 12.4 3.8 4.0 33.0 -

Means within column followed by the same letter are not significantly different at the 0.05 probability

level by DMRT

Table 2 Mean of agronomic characteristics of waxy corn

hybrids in the 2024 rainy season

Waxy corn Days to 50% (days) Height (cm) Days to
hybrids Tassel Sitk Plant Ear harvest
CNW18109 41.3 abc 43.7 ab 152 cd 81.8 bc 61.7 ab
CNW18178 41.0 ab 430 a 167 bc 85.9 abc 61.0 a
CNw21040 41.3 abc 44.3 abc 133d 63.2d 62.3 abc
CNW21166 443 d 46.3 bc 165 bc 85.3 abc 64.3 cd
CNw21184 43.3 cd 46.0 bc 163 bc 79.3 bcd 64.0 bcd
CNW21213 44.0 d 46.3 bc 171 abc 90.5 ab 64.3 cd
CNW21245 44.0 d 46.3 bc 140d 70.8 cd 64.3 cd
DOA Chai Nat 2 43.0 bcd 46.0 bc 171 abc 86.8 abc 65.0d
Sweet violet 43.3 cd 46.7 c 179 ab 95.6 ab 64.7 cd
Sweet wax 254 40.7 a 43.0 a 185 ab 95.5 ab 61.0 a
Ploychompoo 41.7 abc 43.7 ab 191 a 101 a 61.7 ab
Niewwhanchompoo 42.7 a-d 44.7 abc 153 cd 80.9 bc 62.7 a-d
Mean 43 45 164 84.7 63.2

CV. (%) 2.7 3.4 7.4 10.7 2.1

Means within column followed by the same letter are not significantly different at the 0.05 probability

level by DMRT
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Figure 1 Waxy corn hybrids varieties CNW18109 and CNW21213
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Economic and Social Impact Assessment of Research and Development

Project on Black Sesame Variety Ubon Ratchathani 3
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ABSTRACT

This research aimed to assess the economic and social impacts of the Research and
Development Project on Black Sesame Variety Ubon Ratchathani 3 and Production Technology
conducted by the Ubon Ratchathani Field Crops Research Center, Department of Agriculture,
during 2016-2024. The study employed Ex-Post and Ex-Ante Evaluation methods for economic
impact assessment, analyzing data from in-depth interviews with researchers, technology-
adopting farmers, and community processing enterprises, along with secondary data from
relevant agencies. The results showed that the project demonstrated clear economic viability.
The Ex-Post Evaluation for 2016-2024 revealed a Net Present Value (NPV) of 6,024,283 baht
and a Benefit-Cost Ratio (BCR) of 1.35. The Ex-Ante Evaluation for 2016-2029 showed an NPV
of 17,232,667 baht and a BCR of 1.99. The main benefits included increased net income for
farmers using GAP technology by 30% and organic farmers by 50% compared to conventional
production. Additionally, value addition was created through community enterprises
processing organic black sesame. Socially, the project established strong sesame producer
networks, model farmers, and model communities for organic black sesame production,

contributing to sustainable development in Northeast Thailand.

Keywords: Black sesame; Economic impact assessment; Organic sesame; Ubon Ratchathani 3

variety

1/ o aw a 44 o o o o
ﬁﬂWUUQQEJW‘IIISLL63W‘11VIﬂLLVIUW@\N’]U LaUnN 50 auuwwaiaﬁu LYY L‘Uﬁlﬂ@‘ﬂﬂi ﬂ?ﬂLVIWiJ‘Vi’]LIﬂi 10900

" Field and Renewable Energy Crops Research Institute, 50 Phahonyothin Road, Lat Yao, Chatuchak, Bangkok 10900

7 guiidviivlsguasvend duneadneisyaed Ywminguasivend 34190
% Ubonratchathani Field Crops Research Center, Sawang Wirawong, Ubon Ratchathani, 31490

* Corresponding author: mjagron@outlook.com

Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568




UNANED

¥ '
v aAav 6 A [

N33l inguszasdiioUseliunansenumaasygianazdenuvedlasinsideuas
wuguazmaluladmsndnadiguasiustil 3 Asndunisiaeaudidoivliguasvsni nadvins
NEA5 5ENINY WA 2559-2567 N15AnelE3an15UTEIUNANIENUNIBATYIAILUY Ex-Post uay
Ex-Ante Evaluation lngliasigivayaannnisduniwaliiedniuinide inwnsnsgldinalulad way
JamRagurudilsgl utideyanfoninnmienuiiisates wamsfnwmuin Tassnmsiany
AuAMIRATEgNeg19tRaY tnglunisussiliunansenuaudelagdu (Ex-Post Evaluation) U w.e.
2559-2567 flyar1lagiuvemalselevigns (NPV) Wiy 6,024,283 U Lavdndiunanauwnuse
AUy (BCR) winiu 1.35 daunsuseidiunansenulueuian (Ex-Ante Evaluation) U w.A. 2559-2572
I NPV INAU 17,232,667 U wae BCR AU 1.99 nauselevtinanuadtasanisusenaunie n1s
duseldavBvennuasnsiitinalulad GAP fovay 30 waslnumsnsindnuuudunidiesas 50 iile
Feufunssdnuuudaiu wennnisdinisaaaduiuiuiamisgusufusslamaunid du
dnu lasamsliairaedotieguanniduuds numsnsduuuy wezyrmusuuuunsREnnfdunId
edsnasensianidsduluaany fusenideanile

v

ANEIARY: 9197 NSUTBTUNANTENUNINATEFNT; INWATBUVSE; Nugauas 1wl 3

unin

061 (Sesamum indicum L) Wuitnasugiafifianudidgmalnsuinsuaziasugiaeeng
8¢ Insiangluniiniaeidony fusenidedld wannmiguamisdasuinisgs gauludaeusiy
Uszanaidesay 50 dedulvgJunsalaiulsidusnfelesas 80-85 uaziilusiugeisfosas 17-18
(@, 2550) uananil nedsganlufeadnueyyadasmatseiin 1wy iy (Sesamin) 1591
18a (Sesamol) wazunusilnlafison (y-Tocopherol) & siinnautalunistdosiulsaioseneg
(Annssele, 2004) MWITeAIGAVDS XU wazAME, (2024) wandliiiuinnmidnaniniuguainans
Uszns sufsnaantBmueyyadassuaznsiaiuaiieszuugiduiu Tuvaeinisfnwves Rosni
uazAniy (2024) nuiansdrdglunannsndisananudvsveslsaiilauaglsaumau A
fosnsndlusaalandeduualiifistuegdoiies Tnsiawglunguduilnadilianuddy s
91WNsLiloquAIm

Tuussmalne ainfoduiiviasgiaifdnenmgdunisairenelsliuiinuasns Tneamny
TuneszfusonideauniodedianmafonnmeauasAufimnzay og1slsfinu nsnanalulszmad

=1

Uszaudammaneusens lawn nandasoniieiuiien aunmldaiaue wazvinmaluladgnisuds

% a

fumnzan fugniiwdosinunsnsldaninglinandadios 60 Alanusels defotvudlodioy
FURnen i wias swosivailai (yrymdsuazany, 2563) liteudludymidnan qudidoials
9uas19519 NsNTYINITNERs laatdulasinisidewasianinug uazmalulagn1sndnaien
9UaT w571l 3 seninel wa. 2559-2567 Laeilinquazasdndniilofmuriugadilvinandngs 1
AMNING waznzanfvaninwndonluneee fusendeanie nioutsianumeluladnisuand

1A3m551U GAP (Good Agricultural Practices) kagssuusuvse Wugaaguasvsitl 3 Mnamunaud

AEnuzY Ao Tinandngsds 118 Alansusels Fegandmiugiuilisuovaeayin dadue

]

Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568



Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568

selsauazunasdngivd1fy wazanansausuilddfuanmwindeuiiuysusiu (Olalya uazame
2024) ugnannsimLITLELE Tasamadildimunmeluladnisnadanuunsuieas audnseden
fiu M3Ugn MIguasnu MafuRe uaznsdansudamaiuies sudsnsuussuidundadus
gafuiiy msansudandlussuudunsdidudnviaasiuvedasiis Wewnasnadesiu
wunltfupudesnisvetnainiiiuiu n1sAnw1ves Olaiya uazAnss (2024) Lavannauiseves
AugITeivlsauasusil (2566) wandliiuinnislddedunidnaunudaniilunsndnalyiiie s
PganduusHan uitdoiinaunwveaudaldogisdituddy Tasinsdslsfauimaluladng
WAmBUNISTiATUIeT nieuiainandernsinunsnsuasiamiagurilonsnAnuazuUsgUd
i

nsUszidunansgnuvedlasinsitouasiauininisinuasiues ssdoddalunisia
AU IATANUANAIVINITAMNUIUUTEUINNIATT 15Uzl URANTENUMNLAT YR Ay el
nsufsmanouunuiifndunnmsamuluanudde velusserdunarsvazen TuvasiinisUsadiueg
nszmumnadsautagliidlafisnmauasuuUasiieutuguruiosdsaulngsan (Alston uazan,
1995) lasen1s3denagimuriuguazimalulagnisndneiniguasnysiil 3 lasunisadvayu
sulszanandinnuaugnIsunsaLasiive mans Ideuazuinnssy (@nad.) Wuduutus
12,068,646 U lnsudadusuussanamantud w.e. 2559 §1UU 10,938,646 UM kazauUszaa
Fiadulul we. 2566 $1u7u 1,130,000 UM MsasuiuIudaninaedeliAnuausslovins
wisusRanardanuiidndn uiddlifinsssdunansenuegnadussuy meitelieiinguszasdiie
Ussliunansgnumaasugiauardinuvedasinisidenasiauiiugiazmalulagnisuinee
guaswsndl 3 Tagl#iSmsUsvifiunansznumaAsugiauuy Ex-Post Wag Ex-Ante Evaluation Lile
Tirdauduaiteinsanu wausyloviiiAed uiuinuasnsuasguTy SINvHansE RN
s dadulunangfueenidsavie nan1sfnuvzidudeyaddydmiunsisunuuaznis
Andulaamululasimsidowasiauiminisinensiueuing

aUnInluazisnig

gunsal
uasdeyaildlunsinuiuszneusne

1 Toyauzugil lhannisdun1ualidedn (in-depth Interview) Aunguidmanenan loun

- inideanguiideivliouavsd nsdvinisinuas $1uru 3 vinu esiunudeya
Aeafuinguszasd veuln Aanssu suuszanas wagnanmsaidunuvedlaseins saufedeyans
Fnmaferiuiugnmguasssd 3 waemeluladnsudafivamni

- nwmsnsgldinelulad 1iun invasnsfgnadluiuiionens Susendeaniefhirfugas
guasTwsdl 3 uazmaluladmndndiifaunleslasanisluld S1uau 45 518 Tasuvaduinunsnsd
NARAMNIATEIL GAP $1UIU 15 518 wazinwRInsANGRLUUAUNESTIL 30 918 Teyaisrusau
o Fumunisudn nandn siandmne seldavs dapnguasse wagiiruaiidremelulad

- Aafeguvugiusgy damAeyuvuiuUszunansusianaddunid S 3 uia ile
i’mi'mﬁﬁaaﬂaLﬁmﬁumzmummﬂsgﬂ AUNUNTHUTIU 1ATmineningduet UTinunsuan uag
PBININTAAA
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2 FoyanFogil Ifnmhenuiiieades Taun

- guRanIsanduuredlasin1ddeuasiauinus waginaluladnisudnedn
guaT1¥enll 3 Anaudideialsauasuenll nsinnisinuns

- YayaafiAnsHanmvesEmAlneNd 1N uAsYgRaNIsINYRS

- foyasainaiandinazadn dusiannaiainnsunsiiaslulasunasdoyad ug 1
Aendios

- lonanTivnskazauideiifvatestunsussidunansznunaasugiaasdanues
1ASINTITENWNTNYAT
/s
Basheszideya wuseeniu 3 dwndnauinguszasivainsusslunanseny

1. ﬂ"liﬂsztﬁuwaﬂﬁzwumdLﬂi‘iﬂgﬁﬂ (Economic Impact Assessment)

TFIENTAATINANANAINIINTTRY (Financial Feasibility Analysis) wagn153A318%AY
AuAM9LAS A9 (Economic Feasibility Analysis) Inerunifad¥afiddny léud yartagiugys
(Net Present Value: NPV) 8518 1UNan8ULNUA 86 UNU (Benefit-Cost Ratio: BCR) wazdns1
nanauLnun18ly (Internal Rate of Return: IRR) (Gittinger, 1982)

- nsUssfiunuugounds (Ex-Post Evaluation) fuamnadselesiiazdunuiiAnduaie
Tutied w.el. 2559-2567 Tasfinrsanandeyanandniiindu Teldanivonnunansiiiindu ua
yaALfiNaNMIUUTTUNER

- MyUszifiunuunanisalarsith (Ex-Ante Evaluation): mansainausgloviazduyui
wiinduluounan (n.a. 2559-2572) lnessauufgiuisatunisvensiiuilimegugn nisseusu
wAlulaguadnunsng wazwnliusaeaialuewian

2. M5UsZIHUNANIZNUNIeEIAY (Social Impact Assessment)

138 sisesiiBenninm (Qualitative Analysis) 1ndeyaiilénnnmsduntvalidedn Tae
Wumsiinssdinisasuulasiiind usuinuasnswazgueuludueieg Wl madidanelulas
MsiAesArILY MIasaeSetns MsensefuAMAMTIN wasm RIS uYeTNTy

3. MIIATIHYALTY gndau Tana wazaudassm (SWOT Analysis)

Aasziigaunds gegeu lenia wazguassaveslasinisidenasiauniuguazmalulagnis
wAnNMgUaTusdl 3 ilesyydadunelunazneueniifinasernuduiauaseudsduvedlasanis
KA Tiaszitsiilvgletauanusiloviedmiumsiauilasenisiueuian (Porter, 1980)

NANISNAABILAZIR1T]

NM3AATRINANTENUVRIIATINT “TReuazvannusuaznalulagnmsndnaiguasnysii 3”
N1T3ATILIAIUANAIMNIBATEFAVDILATINTITEwasTRLIRUG kA ALLlagN1IHEN16N
auas1v519 3 laandunislu 2 ¥aa3an ldun nsuszidunansgnuaudisdagdu (Ex-Post
Fvaluation) kazn13A1ansainansznuluouian (Ex-ante Evaluation) Taeldia3 esdenis
isugmaniiidufisensuluseduaina nanisinseinanddiiiudannuduaiveanisamuetig
FnLu




n1sUssLliunansznudalagiu (Ex-Post Evaluation) U W.A. 2559-2567

mMseinaasgmanilutisszesng 9 JdudaudSalasamsaufediagu (Table 1)
wulassnsfienuduailunisasmumudeidiamansugmansiddn foil

- yar1U9Uuremaysylevians (Net Present Value: NPV) o Ugiu w.el. 2567 11y
6,024,283 U wansliiiuiniledmnunaneuuuavinasaszeznalasinsuazUivansgsne
Ananiitmun (5%) Tessmsiiaiayadfisliuiassgialduinndt 6 duum

- dndunanauwnusafnunNu (Benefit-Cost Ratio: BCR) #3aHanauknuni1adeau (SROI)
Wiy 1.35 mneaud Bussussanasmiddeiiamuly 1 vm WWaianausslovisodsan winiy
1.35 U viselvinanaulnugns 0.35 VInFeN1TawU 1 U
nsuszdiunansznuluaunan (Ex-ante Evaluation) U w.A. 2559-2572

N15A1AN1SAINANIZNUNIRATEEAAlUsZaZ8199udeT w.e. 2572 (Table 2) uansliiiuy
wulthiinduegnaiiulddn nedavddTassd

- yartagiuvomausslomians (NPY) m Ugnu wa. 2567 induidu 17,232,667 v #s
wnninsussdufistiaguieiesay 186 uanslifiuiinaUsslovianlassnsasfivduedig
dorlowmariitudfnlusveven

- dndunanauwnusafnunNu (Benefit-Cost Ratio: BCR) #3aHanauknuni1adeau (SROI)
dutudu 1.99 wiaifou 2 wihwesiuyumsamu mnsauindesuiulasiniselulusrezen
N 1 vinlasuagneliiAanaussleminaasugiafieu 2 vm azvioufisUssdvBamussnisamu
FiuTuethaditoddy
undsfiunvemauszlovinaasugia

waUsgloviaasegiavetlasinisnan 3 undmdn Feagvieuliiuisnisairssansenu
lurnemaenriaeldyarveansnanae laun

- maviunelfavdvennunansiilimaluladinandnuuy GAP (Table 3) inwmsnanguillasy
Usglovinnmisldiugandguanestil 3 swfumaluladnsmdaifnazmangas vinlvldnanandil
AuNNLarUTINMgIY andununsranadld waransadwinenandaldlunanidty deald
seldgrdiiutulaendeosar 30 WadleufuBmananuuudaia

- mafiungldansveanumsnsfindanddunid (Table 4) inwmsnanguilldsudsslovd
49gA9NLATING LﬁaamﬂmmmNﬁm'1ﬁwﬁﬁﬂmnﬂwgqmmmm@umwmﬁuw%é wazd gty
sewdiden ilvineldansifutulnenisdesas 50 Wefsusuisnssdauuudaiy venaini
gilgsuusslomiannnisanfunuiladonisuannisuenluszeren wagnmslugnuainAuluulas
YA

- msafrayar v anAsyuruulsguanddunid FamAsyuruldfunisiamn
Fnoamlunsudssusdndusiannadaiaaieguiuy silfanusaaiieyadifinainngivnd
1§ 3-5 i1 wazademelddduadiunaundnluyuwu (Table 5) wonand Fadunianszans
waUstlevigyuvulnenss anmsflanmiefAunans uazfius1unasiosesmienisnain
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nsasululasanis

Tassmsinisasuuaniuiaaiudu @ we. 2559) iWuduutulsean 10,938,646 v
ATBUARNNITITEMAEHRILITLS A1 nMsimumalulagnisndn n1sateneamaluladginunsng
wagnsauIAnenmuesiamviaguvy Mnduldinisamudnfulud wa. 2565 3nd1utu
1,130,000 U tieveonauazimuivaluladnsudsguifiady saudumsasmuiedulssana
12,068,646 U
szaunseaniumalulagvadlasans

HaUselevinavseaunisgensumalulagveddasinis “Iasan1sidesasimuinusuay

[
a =

waluladnisuannmguanestil 37 luduiidunsfasumatsslenifiiaiuanlasinisuas
szaun1spausumalulageinn1sive Iseaziden fa1sanan Usunaaaiugadmauasysi 3
finuasnsldfennnsuinmanunsdoudd we. 2560-2567 Ssnsweuiumaluladuodiasenis &
ngeaniul 2561-2562 uaziiuuiliuanadlud 2563 Fafnntaduaneuen Wu anwernia s1an
pa1a uaran1unsailadn-19 vdsnty ufasdnsiuiandndesluuned widsdldndulugsesy
gegmvileulutagl 2561-2562 Feonavsdfamnusidulunsiauvdoiulsuneluladvienagns
MsdaaSuiialfiunmssonsureanumsnsluszozen
AgUNaN1TUszuNANTENUYRIlATINITIdBLasN AL LS LaswAlUlagMSHAnNANQUaT1¥sTil 3
lassmIdeuagiauiusuasmalulagnisudnaaguasesii 3 lasaudfgyde

mansasnssuine lngamgluiuiinnang fusenidounile lassnisinelfiAanansenuidsund
AsEUAGUIIALIASYSAY daen wagnaanNTiSdy FsansnaglifesnsasBendel
HANITZNUAULATEFND
MslnTzinaneumumMaAssgitedasnsiandiiuienudualunisamuesienag fai

- nsUsiunansznuaud 1ag iy (Ex-Post Evaluation) Tug1ed w.a. 2559-2567 wuin
1A59N138ANNANAIMNIAATYEAR tne anansaaiayaridagiuremayselevigns (NPY) a Ugnu
W.A. 2567 Wiy 6,024,283 U dadIuNanauwnumanuyu (BCR) Msenanauwnuniedany (SROI)
Wiy 1.35

- nsUszifiunansznulusunan (Ex-ante Evaluation) 1ieve185:8219a11153LAT 189851
wa. 2572 wuilassnmsasdinruduamnaasvgiaiuduegadidedidy Tne arunsnadiayas
Jaydurewmauselevdans (NPV) o Ugnu w.a. 2567 Wity 17,232,667 UM dRdIUKanauLuse
AuNU (BCR) niananauwnun1edeny (SROD Wiy 1.99 wandbiiuinaysslevuainiasanisee
ugatuegsaiiedlussezen

- mswaseldgnivannunsng inumsnsiitumaluladnisudauuy GAP (Good Agricultural
Practices) wildfmeldaviifindulasindedosas 30 Weiflsufunssdauuudain Turnefinunsns
flonsedugnismdauuudunisineldaviifintugedieiosay 50 iesananmsadiunenandnldly
sfigstunaedifununisdniianadluszeren

- nMsadsyaAauAswUsIU TavReyuruidudunisuusguamdunididunan dnei
nanuangguluy 019 i adue uazkdadasiomaaiuninad dmlafuduogied
toddnuiiesouiisuiunsdilifilasens lnsannsaairsyadninaningiuldds 3-5 wiwes
FIAINQAY
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Table 1 Ex-Post Impact Assessment of the “Research and Development Project on Ubon
Ratchathani 3 Black Sesame Variety and Production Technology” Project Period: 2016-2024

Year Research Benefits (THB/year) Total Present
Budget Farmer Net Farmer Net Community Benefits Value of Net
(THB/year) Income Income Enterprise for ~ (THB/year) benefits
Increase Increase Organic Black (THB/year)
(GAP) (Organic) Sesame
2016 10,938,646 - - - -10,938,646 -  -16,161,362-
2017 346,675 - - 346,675 487,807
2018 1,956,325 - - 1,956,325 2,621,663
2019 3,637,025 - - 3,637,025 4,641,868
2020 3,859,975 - - 3,859,975 4,691,824
2021 3,334,450 - - 3,334,450 3,860,043
2022 1,130,000 2,421,825 - - 2,421,825 2,670,062
2023 2,267,825 92,408 88,013 2,448,246 2,570,659
2024 1,707,125 92,408 88,013 1,887,546 1,887,546
Note: Calculations are based on a 5.00% discount rate. NPV 2024 6,024,283.20
BCR (SROI) 1.35
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Table 2 Ex-Ante Impact Assessment of the “Research and Development Project on Ubon
Ratchathani 3 Black Sesame Variety and Production Technology” Project Period: 2016-2029

Year  Research Benefits (THB/year) Total Present
Budget Farmer Net Farmer Net Community Benefits Value of
(THB/year) Income Income Enterprise for ~ (THB/year) Net

Increase Increase Organic Black Benefits

(GAP) (Organic) Sesame (THB/year)

2016 10,938,646 - - - -10,938,646  -16,161,362
2017 346,675 - - 346,675 487,807
2018 1,956,325 - - 1,956,325 2,621,663
2019 3,637,025 - - 3,637,025 4,641,868
2020 3,859,975 - - 3,859,975 4,691,824
2021 3,334,450 - - 3,334,450 3,860,043
2022 1,130,000 2,421,825 - - 1,291,825 1,424,237
2023 2,267,825 92,408 88,013 2,448,246 2,570,659
2024 1,707,125 92,408 88,013 1,887,546 1,887,546
2025 1,857,800 92,408 88,013 2,038,221 1,941,163
2026 2,311,050 92,408 88,013 2,491,471 2,259,838
2027 2,656,500 92,408 88,013 2,836,921 2,450,639
2028 2,656,500 92,408 88,013 2,836,921 2,333,942
2029 2,656,500 92,408 88,013 2,836,921 2,222,802

Note: Calculations are based on a 5.00% discount rate. NPV 2024 17,232,667

BCR (SROI) 1.99
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Table 3 Benefit Analysis of Project Benefits for Farmers with Increased Net Income (GAP)

Black Sesame Benefit Research-
Production and Net Income Benefits General Labor Minimum Wage Benefits Differential Generated Benefits

Year Sales Volume (GAP) (THB/kg) (THB/year) Man-Days (300 THB/day) (THB/year) (THB/year) (THB/year)
(2) (2)*(1)=(3) (days/year) (4) (5) (4)*(5)=(6) (3)-(6)=(T) (N*70%

(kg/year)(1) I

Contribution

2016 29,206 46.03 1,344,250 2,830 300 849,000 2,193,250 346,675
2017 164,810 46.03 7,585,750 15,970 300 4,791,000 12,376,750 1,956,325
2018 306,401 46.03 14,102,750 29,690 300 8,907,000 23,009,750 3,637,025
2019 325,183 46.03 14,967,250 31,510 300 9,453,000 24,420,250 3,859,975
2020 280,910 46.03 12,929,500 27,220 300 8,166,000 21,095,500 3,334,450
2021 204,026 46.03 9,390,750 19,770 300 5,931,000 15,321,750 2,421,825
2022 193,706 46.03 8,915,750 18,920 300 5,676,000 14,591,750 2,267,825
2023 149,124 46.03 6,863,750 14,750 300 4,425,000 11,288,750 1,707,125
2024 161,818 46.03 7,448,000 15,980 300 4,794,000 12,242,000 1,857,800
2025 200,002 46.03 9,205,500 19,680 300 5,904,000 15,109,500 2,311,050
2026 229,104 46.03 10,545,000 22,500 300 6,750,000 17,295,000 2,656,500
2027 229,104 46.03 10,545,000 22,500 300 6,750,000 17,295,000 2,656,500
2028 229,104 46.03 10,545,000 22,500 300 6,750,000 17,295,000 2,656,500

Note: Calculations are based on a 5.00% discount rate.
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Table 4 Benefit Analysis of Project Benefits for Farmers with Increased Net Income (Organic)

Benefit Research-
Black Sesame . . . . . .
Producti d Net Income Benefits General Labor Minimum Wage Benefits Differential Generated Benefits
roduction an
Year Sales Vol (Organic) (THB/year) Man-Days (300 THB/day) (THB/year) (THB/year) (THB/year)
ales Volume
(THB/kg) (2) 2)*(1)=(3) (days/year) (4) (5) (4)*(5)=(6) (3)-(6)=(7) (M*70%
(kg/year)(1) I
Contribution
2023 1,719 103 177,012 150 300 45,000 132,012 92,408
2024 1,719 103 177,012 150 300 45,000 132,012 92,408
2025 1,719 103 177,012 150 300 45,000 132,012 92,408
2026 1,719 103 177,012 150 300 45,000 132,012 92,408
2027 1,719 103 177,012 150 300 45,000 132,012 92,408
2028 1,719 103 177,012 150 300 45,000 132,012 92,408
2029 1,719 103 177,012 150 300 45,000 132,012 92,408

Note: Calculations are based on a 5.00% discount rate.
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Table 5 Analysis of Benefits Generated from the Project for Community Enterprises Processing

Organic Black Sesame

Sales Volume of Additional Profit from Sales of
Benefits Generated from
Processed Black Processed Black Sesame Products
Year . . Research (Baht/year) (After
Sesame Products After Deducting Comparative o .
Contribution Calculation)
(kg/year) Costs (Baht/kg)
2023 1,375 80 88,013
2024 1,375 80 88,013
2025 1,375 80 88,013
2026 1,375 80 88,013
2027 1,375 80 88,013
2028 1,375 80 88,013
2029 1,375 80 88,013

Note: Projected benefits are calculated with contribution analysis methodology applied to research outcomes.

Table 6 Summary of Results and Impacts of the Project “Research and Development Project on Ubon
Ratchathani 3 Black Sesame Variety and Production Technology”
NPV as of 2024 BCR (SROI)

l[tems
(Baht) (Ratio)
Ex-Post Impact Assessment 2016-2024 6,024,283 1.35
Ex-Ante Impact Assessment 2016-2029 17,232,667 1.99

Source: Calculated (2025)
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Optimum nitrogen fertilizer rate for fertigation with drip irrigation in

sandy soil - loamy sand at Khon Kaen Province
yiud Andlne"” ngyaun AseAnd” WAy yugassa’ Yezdol Jawa”
Foesmul Tauwau" nysssu yeyau”
Chayant Pakdeethai'” Kanjana Kirasak" Netirat Chumsuwan® Piyarat Jungpoll/
Theerarat Chinnasaen" Thanutham Boonchim"

ABSTRACT

Achieving sustainable increases in sugarcane yield, encompassing both plant cane and
ratoon cane, constitutes a primary objective of modern agricultural management. Effective
water management plays a vital role in enhancing sugarcane growth performance and
improving the crop’s ability to sustain productive ratoon cycles. Accordingly, a field
experiment was conducted to determine the appropriate nitrogen (N) fertilizer rate for
application via a drip irrigation system. The study employed a Randomized Complete Block
Design (RCBD) with four replications and six treatment methods as follows: (1) conventional
soil application of fertilizer in two split doses; (2) soil application of 50% recommended N rate
plus drip fertigation with 0.5 times the remaining N; (3) soil application of 50% N plus drip
fertigation with 1.0 times the remaining N; (4) soil application of 50% N plus drip fertigation
with 1.5 times the remaining N; (5) soil application of 50% N plus drip fertigation with 2.0 times
the remaining N; and (6) 100% N application solely through drip fertigation. Fertilizer
recommendations were derived from soil analysis for both plant and ratoon cane. Phosphorus
and potassium fertilizers were applied at full recommended rates at planting across all
treatments. For treatments 2 through 6, nitrogen was delivered through the irrigation system
in eight separate applications. The results indicated that increasing nitrogen application rates
enhanced sugarcane yield compared to the conventional method, with maximum vyields
reaching 21.27 tons per rai for plant cane and 16.28 tons per rai for first ratoon cane. Notably,
the treatment involving 50% basal nitrogen application combined with 0.5 times the remaining
N applied through drip fertigation demonstrated the highest nitrogen use efficiency in both

crop cycles. This approach offers a more Climate-smart agriculture for sugarcane production.

Keywords: Sugarcane; irrigation system; drip irrigation; nitrogen; soil analysis

Yaugideiialsveuwnu druafal dneles Jamiaveuuny 40000

YKhon Kaen Field Crops Research Center, Sila, Mueang Khon Kaen, Khon Kaen, 40000
* Corresponding author: pakdeethai@gmail.com
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wnzanlusyuulii MununsnaaeeUY Randomized Complete Block $1uaw 4 91 6 n35a3a
fetl 1. Yelulnainunudiuusiuudd 2 a Tagldsesiunay 3-5 iloundsugnlailanaudnedes 2.
Jelulasaumuduuzihuudldsesiu v vesinseiau Jelulanaudnaieiindeldusuimanas
50% uudldluszuuth 3. Jelulnsiaunuduuziudddsosiiu 1 vesavinmesinu Jelulasiaudn
p3sivdeuvslaluszuuii 4. Qolulpsioumuuuzdudddsesiiu v veardinseiau iy
Usmmﬂaiuimmw,ﬂu 1.5 whwssUinauiiwdouuddlussuuth 5. Jelulasiaumuduugiuyda
sosiu 12 vesrdiesgvinu uvmatslilanauwdy 2 whwewinuiudewdddlussuuh 6.
Jelulnsaumuuusildiomniussuui Wiuugdnsldlemuaiinneiudmivdosdgn
uazdesme Joreawinuazlelnunaldiindnsndeuignlunnnssuds waznssdsi 2-6 uvs ldde
lulpsiauluszuuthdnau 8 adt nudmadiudelulpsauannsofiunanindeslfuinniisuids
i Tagliinandnda 21.27 fuslels ludesugnuas 1628 fuselsludesne 1 uagvnlddesesiiu v
yosmuuziauaingiau udalidelundenssuuiiven 0.5 wiwesTinailvde awiian
UsrAnamnisldlulasaugeaevisludosugnuazdosne 1 adumadenlunsnindesfiduding
fudswnden

o

ANdNAeY: 99Y; STUUL; Uvien: WIS ANIASIETRUY

uni

a8 (Saccharum officinarum L) Wi uiiwiasvghadidauestszmnelng Tnsanigluiludl
mangSusendsunilefsiinsugndesesnaniewnns maiunandndeslildesnsssdusitudosugn
wardoune Wudhuuneddyvesnisdanisinensaselm \losmnmssanisihiimnzauanansa
dudszansamlumsasyiivinvesiudes vhldsesiinuannsalunislineiinty uaznandnsas
novrlilanataindegdgnuntin (Suan uwavay, 2555; Mindan wavd3u, 2551) nslisanfuns
TievefiFunin “Fertigation” \Humeluladddnlunaifiunandndos Tasidunszuiuniswa
Juaiifavaeihldadussuuratsenu Wedsmemnslundeusuiliudfalaense a vnsn
flufidoens Wum3 | 2538: oA , 2540: Or and Coelho, 1996) mﬂﬁﬂaiué“ﬂwmmfuaﬂmmsam
ussulunslddends Saavannisagidesinermsienagnuzdrafuszdusin uaziiiunam
asuauelunisnszarsdeluutasgn (Boyhan et al., 2001) ssutthilmngausunislsies ldun
szuvthmeauas Mini sprinkler fadussuufianansnauguuiinaiuazsinoimisldegausug
u,avuUsvawﬁmwmaﬂiumumﬁvfﬂaJLLavm{Lsumasmﬂivmm (MR, 2540; 89gyNs, 2546) NNl
MsawmusrUUTaUTEuegud nsRnnsgunsalifionmslitsiulussuasfudunuisndnton
uilvanouunuidua Tnganunsnanussany Walszansamaslideldte 10-50% annsliteiadl
anpudlunsldsosudidniui annsuadavesiu wazanunsouuanslelimnsaniusseznis
wigiulavesiidldodsiiaviu (Locascio, 2005; 8vSauns, 2550) wenanni feanunsalvisine




soeuazganInHIuTEUUnLE Wy Fineddauin (2ns0a), uusniladauwia (MnSO4) uazaoUilos
Faun (Cusod) FsirwanduyunisdamutomdunazifinUssansnmnisgadusine1ms (Hartz et
al., 1993) mu%aﬁ’aLﬁmﬁ’umﬂﬁﬂleuImLauLLasT,wLmal,%amwuLLﬂﬂﬂ%ﬂiuisuuﬁmmwudwaaaﬂ
nsgaydesmenslasamslufiudonsiu Wy funse wenfsssansnmnsldelulasau (V),
Woanesa (P) uazlnuna@en (K) lnotg19diivdfey (Drost and Koenig, 2001; Badr et al., 2010)
91NN3ANWIRS Deshmukh et al. (1996) wuinnsanuTuauas 15% uay 30% Lielisauiu
szuuuuunendsansauiiunandndanld 27.32%, 24.61% uaz 20.15% nudFuideieu
F5nnslddeuvudaiy Wwieafunismaaeswes Shinde et al. (1998) fiutanislidelulasiau
santfu 20 afilussuuimenanunsaiunanandeslads 20% uona1nd Ng Kee kwong et al.
(1999) T1eauimstielulasiaulussuuinludng 80 nnienns Winandslndifeeiunisli
wuuAlugRT 120 nnAene$ dauandiidiufesansamlunsliledidnit Shinde et al. (1999)
Femuinnslidelussuuimhefiunandndesiis 20.74% Weisuiuisnisiistaun witedin
ddnyfe eilifefinuautRararoiildfuasiienuuianiqe Bvsquns, 2550) n1sldszuuliin
Safumsianisiusasdessdsmaienmnmdos sannsonsnmslidenisieendu 8 as uas
Tsmomsiasusinunsniunslusznineeny 1-3 e WeifiuUszninwnsazausinemsuay
diunandndos (anva uazSsgys, 2560) Vil Audualunmsldszuulimiuiuletuegiunans
¥ 1dun UssinnvesszuuraUssniu siinvesls Anuvsnzanueshu aan waz3snisuan
fies (Yo, 2538) uonand nslddelulasiaudaduiusiunisuaesfinnieunszan lnaanislunda
ponles (N20) éf'faLﬂuﬁ”wﬁ:ﬁﬁi’ﬂamw‘luﬂﬁdﬂﬁlﬁﬂﬂnﬂaﬂ%’auqaﬂdﬂﬂﬁ‘uau”l,ﬂaaﬂlenﬁ (COy)
manewin (Bvdauvs, 2550) datfu mnanunsnaanislddelulasiauadldlaglianuandn asdu
WAMTigUTTIINM A suuUasaniwgienialdSnnianils dromn i euideatuied
fnguszasdiftodnunislisnsdelulasauivaneadlussuuliihmendmiunswandes Taesuu
luinsuiaszdnsaimnslide annsgapdesineisns uazaanisudesieideunszan Liledaady
MsnandeeiistavinmuasSefuluuunveinsdsuulasanwgliennidluiiagy

gUnInluazisnIg

danlglunisnaasy
1. Nunnaog 2 s

2. iouiugoey loun Wug nan. vouwnu 3

3. gunsaimsliiinen Wud viedmendid arethven sidwes Tud ganses

4. Jaiadl 46-0-0 18-46-0 0-0-60

5. ansUsaiumandngity

6. gUNIALIAAMNINAILMIU Laln Automatic/hand refractometer

7. gunsalinn15iasayiule laun Vemier Caliper dwmsuldindusugudnatean wag 1in
GPRHGE

8. aunsailunisiiudieg1afiu ldun nszusnaunuiaaiiudiegrsiuwuulisuniufu
(undisturbed core sampler) ¥AnBNALAULAAT MR AUNTEUBNARAULAALA UAI0E 1AW YD1
AuaLAAAEY 1 1As Aouneawa lusuy
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9. yanuiegRuLUUllsUNIURURAZAIIIAUR e 1R
WUUKAEITN1INARABY

LA UNITNAADILUU Randomized Complete Block Design (RCBD) 311U 4 1 6 N3538
il

1. Jelulnsiaumuduuziudd 2 ads lngldsesiiuuay 3-5 Woundswgnldilinautnedos
2. Yelulasiaunuuuziuusldsosiiu 1 vesriinseinu Jelulnsudneieiindelduiuna
anas 0.5 whuusldlussuuth

3. Jelulpsiounuduusiuiddsesiiu 1 vesrdinneitu Jelulpsaudnaisivdous
Telusyuuth

0. Yelulasaunuuugiuusldsosiiu 1 vesrTinsedau Winsnaslulaseudy
1.5 whvesUBaiivdouiddlusyuuth

5. Yeilulnsioumuduuziudddsesiiu v vasaiinmeiau wuviaslulnsnaudu 2
wihveaasivdouiddluseuun

6. Ueilulnsioumusuusthlaiomuasiussuui

nnewme Toamuugdinslddenuaniianeiiud miusesUgnuazdesns Yeneamnuazde
Tnunvldfudnsmioudgnluynnssuds uaznssudsi 2-6 uis ladelulnsavlussuuihdiuou 8
it
BURUANINARDY

Ugndesluuiasgesvuin 9.1 x 12 1. szegUan 1.3 x 0.50 . Huszezseniaulasgen 1.3
u. fufifiufe 65 a3 (5 un 9 ag 10 1) Wilagldimynnssitvintu uaslddemunssudsi
fviua MafiuiAeaieny 12-14 e tudwaune fusmuduardaihminlufiuiifuie GHBRY
uwasgesay 10 fu Tanue urugudnats Siuautdes Awind Alwa uazesidudidely
funarananselsanurnduasiuiiiuiefuim Addea (Commerdial Cane Sugar, CCS)
NAUENG Ina waglues andunsiiudeyaludeslgnuazdesne 1

nsAATIEideyanieEin

THuHun1SAaRILUU Randomized Complete Block Design (RCBD) AtAsnziAMmLUsUTIU
Tagle Analysis of Variance (ANOVA) 1S sutisuatad slaaly Duncan's Multiple Range Test
(DMRT)

NANISNAABILAZIR1T]

HaALATIEVAUNDUUGN

wuAuULisEfuANAn 0-20 @, fimarendunsa-as wihiu 5.8 fUsinadunieinget
Tuseduen 0.65 Wesidud Usunameanedadiidulseloviogluszduiiunans 15 un/nn. uaz
Tnumadeniuaniasulsioglussdutiunans 65 fadnsusedlaniy dufuarsiissfuauan 20-50
g, dAnnudunsn-rng 5.5 fusinadunisingeyluseduen 0.58 Wesidud Weanesaiidu

Usrlewdagluseaunn 12 un/nn. waslnunadeunuanivisgulaegluseduuiunans 43 un./nn.




madinszifuluimuednsdedesnuaiiassiaulaludng 27-6-18 N-P,0sK0 nn./ls
(Table 1)

N13L93gyLAuln
1. 9agUan

Mnuansnaasmuin mslidelunssudsiuandsiuiiedeneny 4 weuliifinasonnugs
uazdauMie (Table 2) Wiluda9e1y 6 Wag 10 (ou NI5isd 4 %ﬂiﬁﬂaiaaﬁu Y2 UR9AL UL
puiesesiauuarivilundonszuuiven 1.5 whvesSinuiivde Tnsuddlandeusunisi
wuuneaiinavilidesiinnugennniinssisduesgrefitodfy widiuiunisuazvuinidusiiy
AugnaaluYeeny 6 wag 10 weulidanuunnseiulunieadi (Table 3-4)
2. 90800 1

mstasqAulnvesdosne 1 usveuuiu 3 01y 6 Weu nsuish 4 slidelulasiauny
Auugihudsldtesemdannifuioumasfaudme % vosmuuzthaueinseinu Wi
Jelulasioudu 1.5 whweswSmaivie uuddlussuuimealneuusld 8 ass famnugeniian
wazuanadlunsadAiunssnisau Tudinvesdurunisuaziduritugudnansar lianuunnsing
Tumaadifi (Table 5) waziile Soweny 8 Wou ANGAzTLAEUENUgUEnAnslidAauAne ey
Tumaadii wisurumiesions n5uAs7 6 Falsilades 100% vesmuurhamAATEiRLHLTEUY
hnealasuudld 8 ass Sunuanniian 5.5 wiedens luunnsdlumaadftunssudsidnsudsld
{Joruszuuih (Table 6) usiilodaseny 10 Wou Anugs SrurumeuazruIREURIUAUS N1
nsladelulnsiouiirnsiulsifmnuunnseflumeada (Table 7)
NAKARN
1. 9agUan

Auiferdosiiony 14 Wou wuih n3sud3d 5 mislddesesiiu v vesduusnimua e
fusarlvielunfouszuutiven 2.0 whwesUSinuiivde Wuandndesunznanintnageian
21.27 fusiolsuaz3.a du CCS/15 mudiy ustliumnsnslumsadiffunssadsi 3 uay 4 Falddeses
w2 vesduugtheua e eiAusaslilefmdelundeussuutmen wasfiuuFumis
lulnsiawdu 1.5 whaesuimnadivde Tunssudsi 1 ddldsesiundouugnuarldlssdnesasliia
CCS gegn 17.3 CCS umnsnafunssuisduseaiifoddny wiidefinrsanuszavdamnsldlulngiay
wuin nssuAsi 2 ddlddesesiiu 50% vesfuurinuaieseitusarlilelunfeussuutmen
0.5 WhvesUnafimdedianszdvsammsldlulnsaugean nelulasiau 1 nnaunsaaiissandn
ooula 788 nn./ls (Table 8)
2. 908md 1

yhnsiuiendesne 1 ey 12 \eu wuinssudsi 6 Falielulnsaunmuuuziiugs
Tathasemdanifuisuazdaudsme % vesduuzihnmriinseinu wagiviinudsldasioy
Hu 2.0 whvessunuiimdeuuddlussuutimenlaowldld 8 ads fuandmnniian 16.28 fusels
wazuanedlunsadffunssudsd 1 ladelulasaunuduuzaduudd 2 ade Taglddrasomdsnn
Auieuazdiaudsme uay 1d 3-5 iweundsnifuiienlagldilinautnages wiegidlsfnmunisldde
lulasiuauduuziudddtesomdanidufouasdaudme 1 vesiuurimuainsginu
waziinUFinadolulasaudy 1-2 wheeswFinaiimdouusldlussuuimeslasuysld
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wardniile liflanuunndndlunieadd ludiuvesdn CCS annsaAFalddounndnadulifaiig
uansdlunieadd uasTunamandainadululufienmadortuiosends uwinsldlelulasay
auAuginUslddasemdannifuidsiazdaudane v veamuuginiuaiinggsiau i
Uinadelilasaudu 0.5 whwestiinadimdeutsdlussuuimealasuudld 8 adaliussansnmn
nsldlulasiaugeiian 551 nnwandn/lulasiou 1 nn. Taelvinandn 11.16 fusiols (Table 9)
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5@311‘71'LLuvﬁwmuﬂ'ﬁmi’wﬁau waziuUSinalelulasauiivdeifuaeai uwiddiuszuuiuuy
a1 8 ala Iinandngeantisludostgnuasdonne 1 fo 21.27 uax 16.28 Fusiols audi
@ﬂ‘VNENGL‘Mﬂ’W CCS a9 FuastauieUinahmartaunsoanundasls Tas cCs flasusiffanman
yosHandniA nadwifsnanaenndesuenuves Sy uazany (2555) m’iuummﬂmmmu
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annsodfiunmsaipivlawssananuesdosld uenanddmuin MafusmeITeALIINDIMNT
EsusNfusEUUIasTedaasunmseiyiulnvesdesldnty (Mhdan wazuivn, 2551)
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nslélulnaiau (Nitrogen Use Efficiency: NUE) wun nssaidsitlatssosiiu 50% vosduugii way
T lulnsiauinussuuthuuuvendn 0.5 whwesSuniivde Tian NUE geftanvisludostgn (788
an/nn. N) wagdesne 1 (551 an./nn. N) FauaaddiiiuiiusiazanuIunae uddanunsaaiis
wandnlaluszdugs Wunumafimunzaudmsunisandunu 1indszansamnislide uazan
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Table 1 Characteristics of Warin series at Khon Kaen province before planting in 2022/2023

Soil depth pH1 Organic2 matter  Available P3 Exchangeable K4
(cm) (soil:water 1:1) (%) (mg/kg) (mg/ke)

0-20 5.7 0.65 15 65

20-50 55 0.58 12 43

1Peech (1965) soil: water = 1:1 2 Walkley and Black (1965) 3Bray and Kurtz (1945)

4Schollenberger and Simon (1945)

Table 2 Hight Stalk and Diameter of DOA Khon Kaen 3 at 4 months after planting in sandy

loam
Treatment Hight (cm)  Stalk No. Diameter
(cm)
1. Apply fertilizer in Soil (2 time) a9 5.4 -
2. Apply N fertilizer in soil 50% + Drip Fertigation 0.5 x N rate 40 4.6 -
3. Apply N fertilizer in soil 50% + Drip Fertigation 1.0 x N rate 52 59 -
4. Apply N fertilizer in soil 50% + Drip Fertigation 1.5 x N rate 54 59 -
5. Apply N fertilizer in soil 50% + Drip Fertigation 2.0 x N rate 51 58 -
6. Apply N with Drip Fertigation 100% 39 4.6 -
Average 48 5.4 -
F-test ns ns -
C.V. (%) 26.87 25.19 -

1/ Use Fertilizer recommendation from soil analysis and apply Phosphorus & Potassium buried along rows all treatment,

and treatment 2-8 apply nitrogen split 8-time by drip irrigation fertilizer rate depend on treatment.
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Table 3 Hight Stalk and Diameter of DOA Khon Kaen 3 at 6 months after planting in sandy

loam
Treatment Hight (cm)  Stalk No.  Diameter
(cm)
1. Apply fertilizer in Soil (2 time) 115 bc 4.3 2.74
2. Apply N fertilizer in soil 50% + Drip Fertigation 0.5 x N rate 125 ab 5.1 2.86
3. Apply N fertilizer in soil 50% + Drip Fertigation 1.0 x N rate 119 abc 4.3 272
4. Apply N fertilizer in soil 50% + Drip Fertigation 1.5 x N rate 138 a 5.1 292
5. Apply N fertilizer in soil 50% + Drip Fertigation 2.0 x N rate 112 bc 4.8 2.66
6. Apply N with Drip Fertigation 100% 98 ¢ 4.6 2.79
Average 118 a7 2.78
F-test * ns ns
CV (%) 12.92 21.43 6.64

1/ Use Fertilizer recommendation from soil analysis and apply Phosphorus & Potassium buried along rows all treatment,

and treatment 2-8 apply nitrogen split 8-time by drip irrigation fertilizer rate depend on treatment.

Table 4 Hight Stalk and Diameter of DOA Khon Kaen 3 at 10 months after planting in sandy

loam
Treatment Hight (cm)  Stalk No. Diameter
(cm)
1. Apply fertilizer in Soil (2 time) 179b 4.0 2.74
2. Apply N fertilizer in soil 50% + Drip Fertigation 0.5 x N rate 183 ab 4.4 2.86
3. Apply N fertilizer in soil 50% + Drip Fertigation 1.0 x N rate 200 ab 4.3 2.90
4. Apply N fertilizer in soil 50% + Drip Fertigation 1.5 x N rate 203 a 5.0 2.88
5. Apply N fertilizer in soil 50% + Drip Fertigation 2.0 x N rate 189 ab 4.6 2.84
6. Apply N with Drip Fertigation 100% 177b a7 2.86
Average 188 4.5 2.85
F-test * ns ns
CV. (%) 8.34 18.94 3.85

1/ Use Fertilizer recommendation from soil analysis and apply Phosphorus & Potassium buried along rows all treatment,
and treatment 2-8 apply nitrogen split 8-time by drip irrigation fertilizer rate depend on treatment.
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Table 5 Hight stalk and diameter of DOA Khon Kaen 3 at 6 months after planting in sandy

loam (ratoon 1)

Treatment Hight (cm)  Stalk No.  Diameter
(cm)
1. Apply fertilizer in Soil (2 time) 148 b 4.8 2.90
2. Apply N fertilizer in soil 50% + Drip Fertigation 0.5 x N rate 149 b 54 2.78
3. Apply N fertilizer in soil 50% + Drip Fertigation 1.0 x N rate 157 b 53 2.88
4. Apply N fertilizer in soil 50% + Drip Fertigation 1.5 x N rate 177 a 54 2.89
5. Apply N fertilizer in soil 50% + Drip Fertigation 2.0 x N rate 149 b 52 2.89
6. Apply N with Drip Fertigation 100% 162 ab 53 2.85
Average 157 5.2 2.87
F-test * ns ns
CV (%) 8.52 17.08 5.48

1/ Use Fertilizer recommendation from soil analysis and apply Phosphorus & Potassium buried along rows all treatment,

and treatment 2-8 apply nitrogen split 8-time by drip irrigation fertilizer rate depend on treatment.
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Table 6 Hight stalk and diameter of DOA Khon Kaen 3 at % 8 months after planting in sandy

loam (ratoon 1)

Hight (cm)  Stalk No.  Diameter

Treatment (crm)
1. Apply fertilizer in Soil (2 time) 174 40b 273
2. Apply N fertilizer in soil 50% + Drip Fertigation 0.5 x N rate 172 4.3 ab 2.69
3. Apply N fertilizer in soil 50% + Drip Fertigation 1.0 x N rate 198 4.8 ab 2.67
4. Apply N fertilizer in soil 50% + Drip Fertigation 1.5 x N rate 202 4.7 ab 276
5. Apply N fertilizer in soil 50% + Drip Fertigation 2.0 x N rate 187 5.0ab 2.72
6. Apply N with Drip Fertigation 100% 201 55a 2.78
Average 189 a.7 2.72
F-test ns * ns

CV. (%) 12.13 17.39 6.01

1/ Use Fertilizer recommendation from soil analysis and apply Phosphorus & Potassium buried along rows all treatment,

and treatment 2-8 apply nitrogen split 8-time by drip irrigation fertilizer rate depend on treatment.
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Table 7 Hight stalk and diameter of DOA Khon Kaen 3 at 10 months after planting in sandy

loam (ratoon 1)

Treatment Hight (cm)  Stalk No.  Diameter
(cm)
1. Apply fertilizer in Soil (2 time) 256 6.1 2.59
2. Apply N fertilizer in soil 50% + Drip Fertigation 0.5 x N rate 245 6.0 251
3. Apply N fertilizer in soil 50% + Drip Fertigation 1.0 x N rate 273 6.5 2.66
4. Apply N fertilizer in soil 50% + Drip Fertigation 1.5 x N rate 279 6.3 277
5. Apply N fertilizer in soil 50% + Drip Fertigation 2.0 x N rate 254 6.1 2.74
6. Apply N with Drip Fertigation 100% 261 6.8 2.67
Average 261 6.0 2.66
F-test ns ns ns
CV. (%) 10.96 14.6 6.9

1/ Use Fertilizer recommendation from soil analysis and apply Phosphorus & Potassium buried along rows all treatment,

and treatment 2-8 apply nitrogen split 8-time by drip irrigation fertilizer rate depend on treatment.
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Table 8 Yield CCS and Sugar yield DOA Khon Kaen 3 at 14 months after planting in sandy

loam

Yield CCs Sugar yield NUE
Treatment (ton/rai)

(ton/rai) Kg. Kg N-1
1. Apply fertilizer in Soil (2 time) 12.32 ¢ 17.3 a 213 ¢ 456
2. Apply N fertilizer in soil 50% + Drip 15.95 bc 16.6 ab 2.63 bc 788
Fertigation 0.5 x N rate
3. Apply N fertilizer in soil 50% + Drip 18.36 ab 16.1b 295 ab 680
Fertigation 1.0 x N rate
4. Apply N fertilizer in soil 50% + Drip 18.04 ab 16.3 b 293 ab 535
Fertigation 1.5 x N rate
5. Apply N fertilizer in soil 50% + Drip 21.27 a 16.1b 342 a 525
Fertigation 2.0 x N rate
6. Apply N with Drip Fertigation 100% 12.86 ¢ 16.4 ab 210 c 476
Average 16.47 16.5 2.69 577
F-test * * * .
CV (%) 15.09 3.76 15.41 -

1/ Use Fertilizer recommendation from soil analysis and apply Phosphorus & Potassium buried along rows all treatment,

and treatment 2-8 apply nitrogen split 8-time by drip irrigation fertilizer rate depend on treatment.
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Table 9 Yield CCS and sugar yield DOA Khon Kaen 3 at 14 months after planting in sandy

loam (ratoon 1)

Yield CCs Sugar yield NUE
Treatment (ton/rai)

(ton/rai) Kg. Kg N-1
1. Apply fertilizer in Soil (2 time) 9.06 c 15.2 1.38b 336
2. Apply N fertilizer in soil 50% + Drip

11.16 bc 14.6 1.61 ab 551
Fertigation 0.5 x N rate
3. Apply N fertilizer in soil 50% + Drip

o 14.44 ab 135 1.94 ab 535

Fertigation 1.0 x N rate
4. Apply N fertilizer in soil 50% + Drip

13.46 ab 12.8 1.69 ab 399
Fertigation 1.5 x N rate
5. Apply N fertilizer in soil 50% + Drip

o 16.28 a 13.2 223 a 402

Fertigation 2.0 x N rate
6. Apply N with Drip Fertigation 100% 10.46 bc 13.0 1.35b 387
Average 12.48 13.72 1.70 435
F-test * ns * .
C.V. (%) 21.44 14.29 30.14 -

1/ Use Fertilizer recommendation from soil analysis and apply Phosphorus & Potassium buried along rows all treatment,

and treatment 2-8 apply nitrogen split 8-time by drip irrigation fertilizer rate depend on treatment.
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Nutrient Management in the Area is Marginally Suitable from Soil and Oil

Palm Leaf Analysis.
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ABSTRACT

The objective of this study was to enhance soil fertility and improve soil properties to
support the nutrient requirements of oil palm cultivation in marginally suitable areas. Soil and
oil palm leaf analyses were conducted in selected areas of Prachuap Khiri Khan, Chumphon,
Surat Thani, and Krabi provinces to provide recommendations for appropriate soil and nutrient
management. The results found that soil pH, oreanic matter content, and essential nutrient
levels in both soil and leaves were predominantly below the optimal range for oil palm
cultivation. Consequently, the average fresh fruit bunch (FFB) yield was low, at 2.32 tons per
rai per year, while the average cost of chemical fertilizers was 1.35 bath per kilogram. Farmers
were advised to improve soil conditions by selecting suitable types and quantities of chemical
fertilizers, applying organic amendments, and using dolomite to adjust soil pH. To ensure that
the nutrients in the soil and leaves are appropriate or close to the requirements of oil palms.
After 3 years of introducing soil and nutrient management, it was found that soil pH, organic
matter, and nutrient levels to increase from the original, but the values were still slightly lower
than the optimum range. Farmers who consistently followed the recommendations achieved
leaf nutrient concentrations within the suitable range. The average FFB yield increased to 3.41
tons per rai per year, representing a 47.0% increase, while the cost of chemical fertilizers
decreased to 0.94 baht per kilogram, a 30.4% reduction. In conclusion, nutrient and soil
management based on soil and leaf analysis significantly improved soil productivity, increased

oil palm yield, and reduced fertilizer costs for farmers in marginally suitable cultivation areas.

Keywords: Management, Marginally Suitable Area, Plant Nutrition, Oil Palm.
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Table 1 Oil palm plantation in marginally suitable areas in Prachuap Khiri Khan, Chumphon,

Surat Thani and Krabi provinces.

No. List of Variety Area Plant age Location of the Soil Soil
farmers (rai) (years) plot characteristics series

1 Farmer 1 unknown 5 12 Prachuap Khiri Khan ~ Loamy sand Tg-hb

2 Farmer 2 Uti 10 12 Prachuap Khiri Khan ~ Loamy sand Tg-lsk

3 Farmer3 DOAST.2 10 6 Chumphon Loamy sand Sawi (Sw)

a Farmer 4 unknown 18 6 Chumphon Loamy sand Sawi (Sw)

> Farmer5 Yangambi 5 6 Krabi Loamy sand Sawi (Sw)

6 Famer6 DOAST.7 5 5 Krabi Sandy loam Sawi (Sw)

" Farmer7  DOAST2 14 6 Chumphon Sandy loam Sawi (Sw)

8 Farmers DOAST.2 5 7 Chumphon Sandy loam Phato (Pto)

9 Farmer 9 DOAST.1 20 7 Chumphon Sandy loam Kho Hong (Kh)
10 Farmer 10 DOAST.7 23 4 Surat Thani Sandy loam Munoh (Mu)
11 Farmer 11 DOAST.7 5 9 Surat Thani Sandy loam Mu-fsi

12 Farmer 12 DOAST.2 8 5 Surat Thani Sandy loam Sai Buri (Bu)
13 Farmer 13 DOAST.8 9 6 Surat Thani Sandy clay loam  Sai Buri (Bu)
14 Farmer 14 DOAST.1 5 9 Surat Thani Sandy clay loam  Mu-fsi

15 Farmer 15 DOAST.1 12 12 Prachuap Khiri Khan  Sandy clay loam  Thung Wa (Tg)
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Table 2 Leaf nutrient content: nitrogen, phosphorus, potassium calcium, magnesium, and boron

in marginally suitable farmer plots, 2021-2024.

_ N P K Ca Mg B
List of
farmers % by dry weight mg kg
2021 2022 2023 2024 2021 2022 2023 2024 2021 2022 2023 2024 2021 2022 2023 2024 2021 2022 2023 2024 2021 2022 2023 2024
1 2210 1938 2507 2557 0.134 0.133 0.163 0.176 0.651 0.648 0.689 0.817 0566 0.597 0.740 1.002 0.243 0.253 0.304 0.342 10 9 42 32
2 2.022 1670 2.037 209 0.131 0.125 0.132 0.153 0.767 0.752 0515 0.878 0.736 0.643 1.073 0.554 0.233 0.231 0.317 0.232 13 10 17 18
3 2269 2151 2735 2234 0.169 0.150 0.150 0.185 0.725 0.633 0.771 0.809 0.744 0.782 0.878 0.671 0.220 0.257 0.285 0.313 13 19 13 10
4 2.067 1731 2258 2078 0.115 0.108 0.130 0.146 0.734 0.534 0560 0.668 0.744 0.614 0.895 0.641 0.334 0.349 0.409 0.343 9 10 12 18
5 2221 1982 2405 2508 0.146 0.131 0.145 0.157 0.828 0.623 0.805 0.689 0.747 0.766 0.824 0.581 0.292 0.266 0.252 0.320 29 25 7 16
6 2.034 1949 2468 2359 0.140 0.129 0.137 0.163 0.763 0.816 0.652 0.702 0.738 0.809 0.830 0.562 0.304 0.273 0.289 0.225 13 20 14 15
7 2.166 1.809 2362 2142 0.134 0.127 0.117 0.149 0506 0.864 0559 0.529 0.707 0.724 0.779 0.650 0.392 0.118 0.436 0.399 8 8 11 17
8 2436 2027 2.694 2605 0.135 0.122 0.133 0.158 0931 0.648 1.033 1.242 0.679 0.676 0.643 0.717 0.248 0.292 0.323 0.330 9 8 11 15
9 2146 1782 2442 2266 0.124 0.116 0.130 0.161 0.453 0.421 0446 0.489 0954 0.735 0.830 0.640 0.428 0.376 0.428 0.350 12 13 11
10 2533 2163 2633 2700 0.151 0.139 0.139 0.145 0.759 0.672 0919 0.928 0.788 0.730 0.795 0.920 0.282 0.239 0.241 0.285 9 13 18 29
11 2219 2139 2622 2386 0.151 0.170 0.141 0.174 0.778 0.663 0.694 0.746 0.776 0.783 0.942 0.622 0.324 0.299 0.343 0.271 15 14 27 17
12 2524 2083 2774 2801 0.148 0.142 0.144 0.172 0.738 0.616 0.787 0.795 0.713 0.620 0.792 0.485 0.432 0.384 0.409 0.377 9 5 7 14
13 2.154 1845 2061 2104 0.133 0.130 0.119 0.142 0549 0.460 0540 0.668 0.897 0.722 0.988 0.817 0.365 0.105 0.395 0.368 13 7 15
14 2.024 1803 2315 2160 0.148 0.132 0.119 0.151 0592 0.476 0.707 0.686 0.692 0.628 1.339 0.822 0.227 0.197 0.418 0.264 11 16 18 17
15 1.972 1564 2447 2126 0.112 0.115 0.135 0.178 0597 0.723 0.689 0.622 0.849 0.641 0.797 0.539 0.363 0.317 0.339 0.227 14 14 14 16
average 2.231 1.944 2461 2372 0.139 0.132 0.137 0.160 0.706 0.642 0.690 0.766 0.753 0.708 0.847 0.682 0.315 0.265 0.341 0.320 12 12 15 17
Suitability
level 2.385-2.636 0.153-0.169 0.900-1.100 0.250-1.000 0.236-0.263 15-25
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Table 3 Average fresh fruit bunch vyield per rai per year and fertilizer application costs of

farmers in marginally suitable areas, 2021-2024.

Average yield Fertilizer cost
No. List of Tons/Rai/Year Baht/kg.
farmers Before After Before After

2021 2022 2023 2024 2021 2022 2023 2024
1 Farmer 1 1.94 2.08 205 254 0.40 047 056 057
2 Farmer 2 2.04 3.31 341 350 0.38 036 037 045
3 Farmer 3 2.08 2.90 264 332 0.37 172 166  1.05
4 Farmer 4 4.68 4.97 511 519 0.50 051 046 049
5 Farmer 5 2.70 2.62 322 330 1.75 2.45 1.87 170
6 Farmer 6 2.35 2.50 260 350 2.01 123 114  0.88
7 Farmer 7 2.28 2.57 289 295 1.59 154 120 113
8 Farmer 8 1.29 2.00 261 271 3.04 1.66 135 123
9 Farmer 9 1.26 2.32 242  4.10 4.45 210 157 096
10 Farmer 10 2.98 3.05 390 395 0.87 197 051 051
11 Farmer 11 2.36 247 251  3.05 0.91 120 139 129
12 Farmer 12 2.25 2.73 2.79 3.29 1.06 2.15 1.07 1.21
13 Farmer 13 2.44 3.33 362 384 0.43 064 037 059
14 Farmer 14 1.60 1.90 223 256 1.28 1.08 101 1.04
15 Farmer 15 2.57 2.87 293 330 1.21 1.08 106  0.95
total 34.82 41.61 4493 51.09 20.25 20.17 15.60 14.03
average 2.32 277 3.00 3.41 1.35 1.34 1.04 0.94
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Figure 1 Soil pH in marginally suitable agricultural plots, 2021-2024.
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Figure 2 Organic matter content in marginally suitable agricultural plots, 2021-2024.
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Figure 3 Soil nutrient content, available phosphorus in marginally suitable farmer plots, 2021-2024.
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Figure 4 Soil nutrient content, exchangeable potassium in marginally suitable farmer plots, 2021-2024.
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Figure 5 Soil nutrient content, exchangeable magnesium in marginally suitable farmer plots, 2021-2024.
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Figure 6 Soil nutrient content, exchangeable calcium in marginally suitable farmer plots, 2021-2024.
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N1TIUUNBUALBLAMUNAINNAIINIWUINTIUVBUYDIT Ganoderma spp.
dnunlsnanduinvasunauingdu
Identification and genetic diversity of Ganoderma spp. a causal agent of

basal stem rot disease in oil palm

a o £ o £ /* a a ¢1/ Y 2/ a a a 1/
LAFANA Eﬂﬁﬂﬁj‘ul AINT SANTNIY ™ 593 yLLﬂfJ YIUYU IUALAY

Therdsak Sawatsuk" Worakorn Sittipongl/ Teera Chookaew?” Yingniyom Jindadach"

ABSTRACT

Basal stem rot disease in oil palm caused by Ganoderma spp. is a disease in oil palm plantations
in Thailand. The objective of this study was to evaluate the differentiation of Ganoderma spp. to provide
information for species identification and genetic diversity. The fruiting bodies from the survey were
collected to isolate Ganoderma spp. and identification of Ganoderma species using ITS rDNA sequence
and investigate the morphological characteristics. A total of 55 isolates of Ganoderma spp. were isolated
from 7 oil palm planting areas where basal stem rot disease was epidemic, consisting of 22 from Krabi,
4 from Trang, 7 from Nakhon Si Thammarat, 14 from Surat Thani, 6 from Chumphon, 1 from Phangnga
and 1 from Pathum Thani province. Basidiocarp morphologies could be classified into 4 groups, including
fan shape with stipitate, fan shape with astipitate, nodule shape with stipitate and nodule shape with
astipitate. Based on nucleotide data analysis revealed that 9 isolates such as KBIO7 KBI08 NRTO3 SNI02
SNIO6 SNI09 CPNO3 CPNO5 and PTEL. The fungi Ganoderma spp., the causative agent of Basal stem rot
disease in this study, were found to be grouped together with G. boninense from the GenBank database
with a reliability of 99% and were grouped separately with G. lucidum, G. tsugae and G. applanatum
and classified as G. boninense. were identified to G. boninense. The isolated Ganoderma spp. from this
survey obtained various morphological characteristics, which might indicate the differentiation of genetic
diversity.

Keywords: Oil palm; Basal stem rot disease in oil palm; Ganoderma spp.
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spp. ﬁﬁﬂmluﬂ%’jaﬁ%’mﬂzjm'mﬁu G. boninense 3Ng1UTDYA GenBank Tnedearutdoilunis
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1. dr5rauazifiudiegnaiias Ganoderma Spp. INURAITZUIA

drsrauasfiusegnates Ganoderma spp. mﬂLLﬂJaaméuﬁﬂﬁuﬁﬁmq 10 Fuludasiifseu
7 1 fudumeomeluudas uasituiissunvedsaddudesdudau 7 Yomde W nsed ads
uASAT5IINTIY 431805511 Yuws Unusdl waeen Suiinfidaulas dnuagaendiavendeon
Ganoderma spp. fildann1sdsn Wud 3 Ausen auuds wazgUsevRmenLiin
2. msueniBe Ganoderma spp. 3MABNAN
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mgum%ﬁmm%‘a 13,000 sousiawndl Wuaan 10 Wil geduladuuudeldnasnlng ud iy
chloroform : 1AA 1 vol. sesilifidiumyuvidesiian s 13,000 seudeunit iWuan 10 il 1@ Ethanol
2 vol. uguAulif 20 samwaiBoa unaUszann 30-40 Uit wdnisnmuisadiennazneufiduie
F28AU57 13,000 50UABENT WUE 10 U7 a19nznaudLd U8 70% ethanol 50-100 lulAsans
LAz U Befi ALY 13,000 soudeundl unan 10 w1l 41 2 afs uazavaenzneudietindu
i 30 llasang ufBwelid 20 sswnwaifva MndusmadounuA LA USRS Wk
0.8% agarose gel electrophoresis 1% 100 base pair plush LﬁuLLaUaLguLammgm (standard marker) 1y
LOU ALOUONNNTEI (standard marker) wazifn gel star 0.1% TuRdwe asveeulu 0.5% TBE buffer (89
mM Tris-borate, 2 mM EDTA) Tngldinszualnding 100 Taadt @unan 30 undl daudasiaunann Zimand et
al. (1994)

maiuUTinatudnAduede PCR veuteraimlsndiduniuduidiuildanmsding
US4 ITSv09 ONA A d8lnsiues 29 aA 8 ITSA (5-TCCTCCGCTTATTGATATGC-3) haz VIG
(5-TTACGTCCCTGCCCTTTGTA-3') (De Hoog et al., 1998) thd s adduiaadlelndvoad 031 ldan
Wiguiguduteyadinuiinilelnaingudeya GenBank aisesdauiadlolnd (multiple
alignment) 28735 Clustal W (Larkin et al., 2007) Iﬂﬂiﬂ‘iLLﬂiu‘qﬂﬂauﬁ’ma% MEGA11 @519 Phylogenetic
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1. dr5rauazifiudiegnaiias Ganoderma Spp. INURAITZUIA

7\]’1ﬂﬂ’]%‘?T’l3’J’i]W‘UETm&}mzEﬂﬂWiﬂ”lQIUWUE;]'a\iﬂéj’]ﬁla’]ﬂ’]isﬂ’]@ﬁ’l goalind waziinaeniiin
v3nusoulaudurduingy dwwalinandnanas (Figure 1) fuiifonnsguusainiAanislaudu
esnnlaushareaniduleveadeswinldiAanisy (ew (Figure 2) W aifudaog1aid 090
Ganoderma spp. luitufiszuin 7 §an¥a s2us2uld 55 lelatan 18ud nszd 22 lelaian fie KBIOL
KBIOZ KBIO3 KBIO4 KBIO5 KBIO6 KBIO7 KBIO8 KBIO9 KBI10 KBI11 KBI12 KBI13 KBI14 KBI15 KBI16
KBI17 KBI18 KBI19 KBI20 KBI21 way KBI22 a5s 4 lalgian Ae TRGO1 TRGO2 TRGO3 way TRGOA
UATFA353INY 7 telwian Aim NRTO1 NRTO2 NRTO3 NRTO4 NRTO5 NRTO6 wag NRTO7 3145571
14 Tolgan Aa SNIOL SNIO2 SNI0O3 SNI0A SNI05 SNI06 SNIO7 SNIO8 SNIO9 SNITO SNIT1 SNI12 SNI13
waz SNI14 guns 2 lelwian fie CPNO1 wag CPNO2 Uvusiil 1 lolwian Ao PTIOL uazian 1 loly
\avn Ao PNAOL (Table 1) Tngnun1siinidasn Ganoderma spp. lwslutduiiusoud 1 918
Tuta 10-30 3 wiasiipsiduutasugniny 1wy NRT06 diuatniznan snetinmis sunia
UAIAISIINTIY washUasdinn loun PTIOL drvatetnde snnenuedde aminuvusid wasds
wuudasduiduiivdesduseudl 1 Busumenieluanduundsazauide (source inoculum)
danndoetu Turner (1981) WUR35EUINTBT851 Ganoderma spp. @wsafnsolaannITEUN
vassnszvirduiidulsauasduund (Figure 3) wazaonifiaveaiosn Ganoderma spp. a0
Wiuiulauazaienenlnidoanaeniiufiuiandald (Fisure 4) Wenaniaadydiuiiinisudes
aﬂaﬁmu spore pore ‘Lmaﬂmm szmmlaﬁmmumumusumawuﬁ voudonanngannsonszely
fuau U1 uazdsdidindu o I¢ (Figure 5) Wednnaudnunzaenisin Ganoderma spp. a1u30UU4
sonilu 4 dnvue Ae JUsluialidueen 15 lelewan leiun KBIO1 KBIO3 KBI16 KBI18 KBI19 KBI20
NRTO1 SNIOL SNIO3 SNI10 SNI13 SNI14 CPNO3 CPNO4 uag PTEO1 jUsluwinlaiiiinunen 25 lelwian
Tan  KBIO2 KBIOA KBIOS KBIO6 KBIOS KBIO9 KBI10 KBI11 KBI13 KBI22 TRGO2 TRGO3 TRGO4 NRTO2
NRTO4 NRTO6 NRTO7 SNIO5 SNI11 SNI12 CPNO1 CPNO2 CPNO5 CPNO6 Wag PNAOL Apunauiiniumen 5
Tolaian lawA NRTO3 SNI02 SNIO4 SNIOS waz SNI09 wazneunaulifiniuaen 10 lelwan lawn KBIO7
KBI12 KBI14 KBI15 KBI17 KBI21 TRGO1 NRTO5 SNIO6 kg SNIO7 (Figure 6) (Table 2)
2. NM13UBNLTE1 Ganoderma spp. 3NABNLIA

dlewsnitesn Ganoderma spp. Uwe1s PDA nuanwaglalaldviyu aunddaladny
nswesgreadulefisaduems PDA awilvemsidsadeinsesunnldededman Tnslalad
Fulauuauewnslasde PDA w11a 9 @y, Wade 10 Ju deandesiu Bharudin et al. (2022) Fnw
mwumﬂﬂawimamﬂEJaﬂwmvmqammmm%aqmam G. boninense &1 [SLLRERLRR
Unduhif wudannsuenidesuazdssuueims PDA i 7 3u 1We1 G. boninense \Anleladlil
Lauslaamaﬁ]ummmaﬁdaﬂaﬂummi PDA (Figure 7)
3. Mmsamszvarnuiadlelnausian ITS (internal transcribed spacer) ribosomal DNA

MnMsiesgiteya wuindes1 Ganoderma spp. anvglaadduiinvasUndutisiud
Anwilundsildnndueysauiuidos G boninense 9ng1udaya GenBank lnsiidnarundosiu
Tunsdanau 7 99 % (Figure 8) LLazé’ﬂﬂEjmwﬂﬁ’UFgai'} G. lucidum G. tsugae Wag G. applang
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Tae G. lucidum Snsllumsunmduailunalunstigeguain Wen 6. tsugae dmaiadauivie
wuldiluana Tsuga Laxie31 G. applanatum Tilasuuiuliiianeuds nsinundsilaonadesiu
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Table 1 Isolate number of Ganoderma spp. and sampling locations.

solate Location

District Province Latitude Longitude
KBIO1  Plai Phraya Krabi 8.473112 98.802996
KBI0O2 Ao Luek Krabi 8.484172 98.753613
KBIO3 Ao Luek Krabi 8.506167 98.710337
KBIO4  Mueang Krabi 8.202931 98.818807
KBIO5  Khlong Thom Krabi 8.025296 99.105411
KBIO6 Ao Luek Krabi 8.405835 98.740492
KBIO7 Ao Luek Krabi 8.405835 98.740492
KBIO8 Ao Luek Krabi 8.405835 98.740492
KBIO9 Ao Luek Krabi 8.405835 98.740492
KBI10 Ao Luek Krabi 8.405835 98.740492
KBI11  Khao Phanom  Krabi 8.259917 99.036213
KBI12  Khao Phanom  Krabi 8.264208 99.066617
KBI13 Khao Phanom  Krabi 8.258294 99.073570
KBI14  Khao Phanom  Krabi 8.168755 99.024472
KBI15  Khlong Thom Krabi 7.852481 99.139097
KBI16 Ko Lanta Krabi 7.827602 99.095010
KBI17 Ko Lanta Krabi 7.825644 99.093962
KBI18 Khlong Thom  Krabi 7.846162 99.134411
KBI19  Khlong Thom Krabi 7.980521 99.137143
KBI20  Khlong Thom  Krabi 8.025519 99.105356
KBI21  Khlong Thom Krabi 8.025529 99.105356
KBI22  Khlong Thom  Krabi 8.082371 99.142382
TRGO1 Sikao Trang 7.675463 99.316555
TRGO2 Sikao Trang 7.761930 99.323036
TRGO3  Wang Wiset Trang 7.781669 99.370017
TRGO4  Wang Wiset Trang 7.780596 99.371408
NRTO1 Khanom Nakhon Si Thammarat 9.167132 99.845362
NRTO2 Hua Sai Nakhon Si Thammarat 8.004494 100.211989
NRTO3 Ron Phibun Nakhon Si Thammarat 8.151689 99.827477
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Table 1 Isolate number of Ganoderma spp. and sampling locations. (Cont.)

solate Location

District Province Latitude Longitude
NRTO4 Bang Khan Nakhon Si Thammarat 8.109146 99.450038
NRTO5 Thung Song Nakhon Si Thammarat 8.208292 99.533297
NRTO6 Pak Phanang Nakhon Si Thammarat 8.265404 100.091350
NRTO7 Pak Phanang Nakhon Si Thammarat 8.342674 100.087300
SNIO1  Mueang Surat Thani 9.145296 99.265000
SNIO2  Donsak Surat Thani 9.242676 99.626739
SNIO3  Phraseang Surat Thani 8.550331 99.052898
SNIO4  Phraseang Surat Thani 8.550331 99.052898
SNIO5  Phraseang Surat Thani 8.550331 99.052898
SNIO6  Phraseang Surat Thani 8.547007 99.057453
SNIO7  Phraseang Surat Thani 8.556886 99.115458
SNIO8  Phraseang Surat Thani 8.561099 99.112866
SNIO9  Chaiya Surat Thani 9.412561 99.197636
SNI10  Chaiya Surat Thani 9.386932 99.234489
SNI11  Donsak Surat Thani 9.237413 99.655418
SNI12  Mueang Surat Thani 9.141936 99.655418
SNI13  Mueang Surat Thani 9.098502 99.331306
SNI14  Kanchanadit Surat Thani 9.143243 99.661145
CPNO1 Lamae Chumphon 9.791500 99.068166
CPNO2 Tha Sae Chumphon 10.713970 99.135065
CPNO3  Mueang Chumphon 10.524452 99.026549
CPNO4  Lang Suan Chumphon 9.987611 99.092460
CPNO5  Sawi Chumphon 10.185051 99.96046
CPNO6 Tha Sae Chumphon 10.671593 99.181225
PTEO1 Nong Suea Pathum Thani 14.181694 100.797420
PNAO1  Khuraburi Phangnga 9.087185 98.442235
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Table 2 Morphological characteristics of each isolate of Ganoderma spp.

Morphological characteristics

Isolate  Pileus Stipitate
Marginal zone  Soft/Hard Color
Shape /Astipitate

KBIO1 Fan  Presence/Absence Hard Stipitate Orange Brown
KBI0O2 Fan  Presence/Absence Hard Astipitate Light Brown
KBIO3 Fan  Presence/Absence Hard Astipitate Orange Brown
KBIO4 Fan  Presence/Absence Hard Astipitate Dark Brown
KBIO5 Fan  Presence/Absence Hard Astipitate Dark Brown
KBIO6 Fan  Presence/Absence Hard Astipitate Light Brown
KBIO7  Nodule Absence Hard Astipitate Dark Brown
KBIO8 Fan Absence Soft Astipitate Dark Brown
KBIO9 Fan Absence Hard Astipitate Dark Brown
KBI10 Fan Presence/Absence Soft Astipitate Dark Brown
KBI11 Fan Absence Soft Astipitate Dark Brown
KBI12  Nodule Absence Hard Astipitate Orange Brown
KBI13 Fan  Presence/Absence Soft Astipitate Orange Brown
KBI14  Nodule Absence Hard Astipitate Dark Brown
KBI15  Nodule Presence/Absence Hard Astipitate Light Brown
KBI16 Fan  Presence/Absence Soft Stipitate Dark Brown
KBI17  Nodule Presence/Absence Soft Astipitate Dark Brown
KBI18 Fan Presence Hard Stipitate Dark Brown
KBI19 Fan  Presence/Absence Hard Stipitate ¥naseu
KBI20 Fan Presence/Absence Soft Stipitate Dark Brown
KBI21 ~ Nodule Absence Soft Astipitate Dark Brown
KBI22 Fan Presence Hard Astipitate Dark Brown
TRGO1  Nodule Presence/Absence Soft Astipitate Dark Brown
TRG02 Fan  Presence/Absence Hard Astipitate Dark Brown
TRGO3 Fan Presence Hard Astipitate Dark Brown
TRGO4 Fan Presence Hard Astipitate Dark Brown
NRTO1 Fan  Presence/Absence Hard Stipitate Dark Brown
NRTO2 Fan  Presence/Absence Hard Astipitate Light Brown
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Table 2 Morphological characteristics of each isolate of Ganoderma spp. (Cont.)

Morphological characteristics

Isolate  Pileus . Stipitate
Shape Marginal zone  Soft/Hard JAstipitate Color

NRTO3 Nodule Presence/Absence Soft Stipitate Orange Brown
NRTO4 Fan  Presence/Absence Hard Astipitate Dark Brown
NRTO5 Nodule Presence Soft Astipitate Light Brown
NRTO6 Fan Absence Hard Astipitate Dark Brown
NRTO7 Fan Presence Hard Astipitate Dark Brown
SNIO1 Fan  Presence/Absence Hard Stipitate Dark Brown
SNIO2  Nodule Presence/Absence Hard Stipitate Dark Brown
SNI03 Fan Presence Hard Stipitate Dark Brown
SNIO4  Nodule Presence Hard Stipitate Dark Brown
SNIO5 Fan Absence Hard Astipitate Dark Brown
SNIO6  Nodule Presence Soft Astipitate Dark Brown
SNIO7  Nodule Presence/Absence Hard Astipitate Orange Brown
SNIO8  Nodule Presence/Absence Hard Stipitate Dark Brown
SNIO9  Nodule Absence Hard Stipitate Dark Brown
SNI10 Fan Presence Hard Stipitate Orange Brown
SNI11 Fan Presence Hard Astipitate Dark Brown
SNI12 Fan Presence Hard Astipitate Dark Brown
SNI13 Fan Presence Hard Stipitate Dark Brown
SNI14 Fan Presence Hard Stipitate Dark Brown
CPNO1 Fan  Presence/Absence Hard Astipitate Dark Brown
CPNO2 Fan Presence Hard Astipitate Dark Brown
CPNO3 Fan Presence Hard Stipitate Dark Brown
CPNO4 Fan Presence Hard Stipitate Dark Brown
CPNO5 Fan Presence Hard Astipitate Dark Brown
CPNO6 Fan Presence Hard Astipitate Dark Brown
PTEO1 Fan  Presence/Absence Soft Stipitate Dark Brown
PNAO1 Fan Presence Hard Astipitate Orange Brown
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Figure 1 Lower leaves collapsing and hanging downwards vertically from the point of

attachment to the trunk, unopened spear leaves, and fruiting body on the basal stem of the

oil palm tree are symptoms of BSR disease.

A

Figure 3 Oil palm stumps as a source for accumulated Ganoderma spp.
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© (D)

Figure 6 Group 1 fan shape with stipitate. (A) Group 2 fan shape with astipitate. (B) Group 3
nodule shape with stipitate. (C) and Group 4 nodule shape with astipitate (D)
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Figure 7 Mycelia of Ganoderma spp. grown on PDA.
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JZ163763.1 Ganoderma lucidum
JZ163761.1 Ganoderma lucidum
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Figure 8 Phylogenetic tree of Ganoderma spp. with G. boninense from GenBank data base

with a grouping similarity of 99%
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snIudoy Platypleura cespiticola Boulard (Hemiptera: Cicadidae):
2N NY2MNT UaLANFSIINYA
Sugarcane Cicada, Platypleura cespiticola Boulard (Hemiptera: Cicadidae):

Biology, Host Plants and Natural Enemies

% :g = 1/* Y ¢ 2/1 o o 3/ o L4 o 03/ o ¢ o 2/
UIRS TISJQLTJEJ’J q'wuu WAWIUT LWEITS YIYTANT ATUIRU URIUNS™ DUIAIU Qu%iﬁl’ﬁim
g35m1l masd® nysssy yeydu" Jsnsal waslad”

Namphueng Chomphukhiaol/ Suwat PhoonphanZ/ Pairoh Kwanngam3/ Phanuwat Moonjuntha3/

Anuwat Chantharasuwan® Sureerat Tongkhum® Thanutham Boonchim" Weerakorn Saengsai®

ABSTRACT

The sugarcane cicada, Platypleura cespiticola Boulard is a key pest that damages
sugarcane, resulting in reduced yields. With appropriate and effective management, the damage
caused by this pest can be mitigated. The aim of this study was to investigate the biology, host
plants, and natural enemies of P. cespiticola to provide information for developing pest control
strategies. The biological study revealed that female adults lay eggs in groups within the midrib
tissue of sugarcane leaves. Egg incubation lasted for 28 to 93 days. The nymph stage consists of
five instars, with a developmental period of 257 to 403 days. Males longevity for 2 to 16 days,
while females longevity for 1 to 18 days. For the survey of host plants and natural enemies, a
simple random sampling method was employed in sugarcane fields of five provinces with known
P. cespiticola infestations: Kanchanaburi, Chainat, Sing Buri, Suphan Buri and Ang Thong. A total of
4 fields (1 rai/field) per province were surveyed from October 2022 to September 2024. The study
identified four host plant species where the cicadas lay their eggs: sugarcane (Saccharum
officinarum L.), Napier grass (Pennisetum purpureum Schumach.), crowfoot grass

Dactyloctenium aegyptium (L.) Willd) and souther crabgrass (Digitaria ciliaris (Retz.) Koel.).
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Natural enemies observed included fungal pathogens infecting P. cespiticola. A total of 24
fungal isolates were obtained, labeled SBRO1-SBR24 and two isolates were selected for
nucleotide sequencing of the ITS region of 18S rRNA. The isolate SBR23, which formed white
colonies, showed 100% similarity with Lecanicillium saksenae (Kushwaha) Kurihara and
Sukarno, while isolate SBR24, with green colonies, exhibited 93% similarity with Trichoderma
spp. These fungi were identified for the first time as associated with P. cespiticola, and they
show potential for pest control. Isolate SBR23 is promising for further studies on pest control
efficacy, while isolate SBR24 requires further classification to explore its potential for

sustainable pest management.
Keywords: Platypleura cespiticola; biology; host pant; natural enemies; sugarcane
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1. nMsAne1TIne1vessndudse P. cespiticola
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Orthoptera, Diptera, Coleoptera (Poveda, 2021) Wa Lepidoptera (Dwisandi et al., 2024) yanni
ﬁﬂﬁﬂ’l'ﬂﬁ%@i’l Trichoderma sp. muawuaumzﬁﬁha Spodoptera littoralis 8naae (Montre, 2023;
Dwisandi et al,, 2024) Fanseauinsiides Trichoderma spp. Wldmuaudngilavainvae

¥0n msihluInwunlinsusianuudadnsumsihldlduselevissly

dgunan1Innasy

MnMsAnunIinevesindudesdfuiomadiensdadunguuinunsludeiedunans
Tudes angly 28-93 Tu dnvazliuazfsoudvnyu svezmeoeud 5 18 01y 257-403 Ju fufuile
duttads mAuns muandina enfiniaaduuaumies Indthmamies uazaminnna fausu
A dvunaadadnninnedle ety 2-16 Ju waziwedle 01y 1-18 Tu dwmsunisdrsiaiiv
p1MsuazdnsssTTAvesindudesluiuifidnsszuinvesiniudes 5 Sate Tdun ninauy3
Foum Auiys anssyd uwazenmes lutiafeu a.a. 2565 - n.g. 2567 wuilvermsndndudes
213la $ruau 4 v Wiun See wgudes nghuinane warvgiuun dudnduiineanide
amalsafiAvanuuasdesnuludmindnigifiesdomiaier tuwendosnandedsiniudoes
Tusauald S1uau 24 lelowam Idun SBRO1-SBR24 Tnedmdenidesfinuluindudesiiniendsann
Funnulasnmgidsduiesufsinissinau 2 lelewan idinsgidduiaailelndvesans
fugnssa TS 409 185 rRNA duifosileluian SBR23 fiflaladdvndenulndifestu 100% fuide
51 L. Saksenae waziaslelewan SBR24 Aifllaladi@ifes dnaglu genus Trichoderma sp. fA
Tndfesiu 93% Aulesn Trichoderma spp. G‘quL%@i’]ﬁgaaawﬁmLﬁUL%@iﬂﬁgﬂﬁuwﬂu%’ﬂﬁﬁﬁaa
p. cespiticola \Hundsuin wasdudoniifserunsiluldlunismuauuuaddaedisldasily
Anwneuszansanlunistestufdadndudes P, cespiticola wazuuaswinduiiothluldusslom]
moly

ANUBUAN

suiTeildusutssinuaivayuandinnuangnssunsduaiuineimandiseuas
WinNssy (anad.) LAz 338 vevaunmAugITeNylsvoulny Audidenvlsanssaus uag
antuidefinlsuasfimnaunundsnu nadvninnees Alddeeaniud uarddsauazan
Tunsvinide i wihiifededdlienudomdossnieianuids inwnsnsfugndesdamin
Myanys Feum Auiy3 anseand wassnmes dwsuiiufiuasiognslunisinide shlinuide
dn5agaranlacied




Us:zgu331N1S lInavwaviuddy
aouudyvwslsnazwsnannuwavviu Us:91U 2568

LONAITD19D9

NINANATNNNTINYAS. 2562, T1uanIuMsaiAngRiYls o Tudl 2 nanaw 2562, uvasdeya:
http://www.ppsf.doae.go.th. AUfuiuil 2 AAAL 2567.

NAAAT AUAT WAL 315 MYNgNY. 2559, §ndu Platypleura cespiticola Boulard (Hemiptera:
Cicadidae: Cicadinae) usiasimgdosiimaiiiseds. MNsansiguazdninen. 34(1): 66-67.

fgnqn Aing waveyTatl Sunsaassas. 2544, wasdngdoslsanu SoeiAen Sesduth wagns
Jostufidn. 1enans3vIn1s nquaudseuasdngininauaziivlidu q nesiguazdm
W NTUIVINTNEAT, NFHNN. 102 wi.

[ a

il ideazan. 2539. wuasdnssyivuazivlsuasdngsssuwd. tninedeinunseans Ingiun

Y
o =

Munaway Jadnuasisy gudidemunudngiivlaedTuvsduriend ananand. 199 wi.

anUuideRvlsuazfianaunundsnu. 2559, aa1unisainisssuinvesdndusasdauine1ides.
Tu: lenansusenaunIsduLY gnsAmansiwide: Anseluiuivlsuasiivnaunungsanu
sewinetudl 24-26 Ay 2559 a uwrluidiaeivm snnewles Sminduun aanciidediv
liLLasﬁwmmuwé’Nm ASHABINITLNYAS.

antuideelsiasanaunundasu. 2563, wmalulagnisuandes. lonasALuzil daa1duideny
liLLasﬁwmmuwé’Nm ASUAYINITNWAT ﬂi%‘i’]ﬁ’NLﬂ‘HﬂiLLazﬂ‘Wﬂiﬂj, NIWNNWA. 10 ‘1/1‘13’1.

AU NI ULATYIN ANITINYAT. 2563, YO alATYIN ANITINYAT. Una v ey a:
https://www.oae go.th/view/1/4 83 aLAT g A9N15IWAS/ TH-TH. AUAUTUT 2 faiAu
2567.

Altschul, S.F., W. Gish, W. Miller, EW. Myers, and D.J. Lipman. 1990. Basic local alignment
search tool. Journal of Molecular Biology, 215(3), 403-410.

Boulard, M. 2013. The Cicadas of Thailand Volume 2: Taxonomy and Sonic Ethology. Siri
Scientific Press. Manchester, UK. 436 p.

Dwisandi, R. F., M. Miranti, D. Prismantoro, M. Alizadeh, M.S. Mispan, W. Hermawan, Z.
Mohamed, F. Doni and R.C. Joshi. 2024. Trichoderma for managing Lepidopteran
insect pests: Current understanding and future directions. Biological Control, 197
(2024) 105604. https://doi.org/10.1016/j.biocontrol.2024.105604.

Hari Sankar, S.S. and O.P. Reji Rani. 2018. Pathogenicity and field efficacy of the
entomopathogenic fungus, Lecanicillium saksenae Kushwaha, Kurihara and Sukarno
in the management of rice bug, Leptocorisa acuta Thunberg. Journal of Biological
Control, 32(4): 230-238.

Poveda, J. 2021. Trichoderma as biocontrol agent against pests: New uses for a mycoparasite.
Biological Control, 159 (2021) 104634. doi.org/10.1016/j.biocontrol.2021.104634.

Sreeja, P., O.P. Reji Rani and M. Chellappan. 2025. Lecanicillium saksenae: a novel
nematophagous fungus against root knotnematode, Meloidogyne incognita (Kofoid
&White, 1919) from Kerala, India. Journal of Asia-Pacific Entomology, 28(2): 102416.
https://doi.org/10.1016/j.aspen.2025.102416.




Thompson, J.D., T.J. Gibson, F. Plewniak, F. Jeanmougin and D.G. Higgins. 1997. The CLUSTAL X
windows interface: flexible strategies for multiple sequence alignment aided by
quality analysis tools. Nucleic Acids Research, 25(24): 4876-4882.

Valizadeh, H., H. Abbasipour, H. Farazmand and A. Askarianzadeh. 2013. Evaluation of Kaolin
Application on Oviposition Control of the Vine Cicada, Psalmocharias alhageos
(Homoptera:Cicadidae) in Vineyards. Entomologia Generalis, 34(4). 279-286.

White, T.J., T. Bruns, S. Lee and J. Taylor. 1990. Amplification and direct sequencing of fungal
ribosomal RNA genes for phylogenetics. (pp. 315-322). In Innis, M.A., D.H. Gelfand, J.J.
Sninsky and T.J. White, (Eds.). PCR Protocols: A Guide to Methods and Applications.

San Diego: Academic Press.

Us:zgu3sIN1Ss lInavwaviudoy
aouudyvwslsnazwsnannuwavviu Us:91U 2568 ’



Table 1 The body size of Platypleura cespiticola Boulard reared on sugarcane variety DOA

Khon Kaen 3 under laboratory condition at 29+2° C and 58+2% RH.

Mean+S.D. (mm)

Developmental stages N
Width Length
Egg 30 0.37+0.01 1.66+0.19
Head Thorax Abdomen Head- Abdomen
Nymph:  Instar | 10 0.28+0.03 0.42+0.02 0.30+0.02 1.07+0.06
Instar Il 10 0.58+0.09 0.69+0.17 0.72+0.15 1.82+0.31
Instar Il 10 1.48+0.58 1.84+0.64 2.21+0.78 4.39+1.37
Instar IV 10 2.34+0.14 2.71+0.24 3.59+0.69 6.62+1.51
Instar V 10 5.11+0.36 5.75+0.48 6.51+0.45 10.73+1.14
Adult: Male 10 7.25+0.25 8.00+0.87 7.83+0.63 16.58+1.23
Female 10 7.17+0.29 7.67+0.29 7.58+0.38 16.42+1.01

Table 2 Durations of developmental stages of Platypleura cespiticola Boulard reared on

sugarcane variety DOA Khon Kaen 3 under laboratory condition at 29+2°C and

58+2% RH.
Developmental stages N MeanS.D. (Day) Range (Day)
Egg 108 45.99+13.66 28-93
Nymph:  Instar | 108 19.47+4.50 10-36
Instar I 89 30.34+11.78 11-49
Instar Il I 34.84+13.79 16-97
Instar IV 50 45.14+21.82 15-113
Instar V 35 208.57+41.80 133-275
Total nymph 35 341.37+£31.97 257-403
Adult: Male 13 8.69+4.61 2-16
Female 19 6.58+4.79 1-18
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Table 3 Locations of sampling fields and the number of cicadas, natural enemies, and host plants of sugarcane cicadas, Platypleura cespiticola

Boulard surveyed from October 2022 to September 2024 (10 samples).

Location Coordinates Soil Soil No. of P. No. of Infected No. of P.
Province Plot no. Temp. Moisture pH cespiticola P. cespiticola Isolate cespiticola Host plant**
(Subdistrict/ District) N E (°C) (%) nymphs* nymph* egg*
Kanchanaburi 1 Wang Sala/ Tha Muang 13°57'55.3 99°40'53.6 32.54 70.09 7.8 N/A - - N/A -
2 Lat Ya/ Mueang 14°01'19.4 99°21'43.0 32.17 70.61 8.2 N/A - - N/A -
3 Ban Kao/ Mueang 13°56'42.6 99°18'30.2 32.74 70.74 6.8 N/A - - N/A -
4 Wang Yen/ Mueang 13°55'25.4 99°19'06.5 33.21 74.78 8.1 N/A - - N/A -
Chai Nat 1 Dong Khon/ Sankhaburi 14°59'19.7 100°09'09.6 32.64 67.59 6.5 N/A - - N/A -
2 Bang Khut/ Sankhaburi 14°58'59.0 100°10'04.8 33.09 74.06 6.4 N/A - - N/A -
3 Bang Khut/ Sankhaburi 14°57'36.8 100°10'14.9 33.00 79.51 6.2 N/A - - 250 S. officinarum
[ Bang Khut/ Sankhaburi 14°57'52.8 100°10'27.2 34.15 76.55 6.7 N/A - - 450 S. officinarum
Sing Buri 1 Nong Krathum/ Khai Bang Rachan 14°48'49.6 100°12'57.9 34.29 72.74 75 N/A - - N/A -
2 Nong Krathum/ Khai Bang Rachan 14°48'37.8 100°13'48.9 33.50 76.55 7.2 30 N/A - 910 S. officinarum
2,450 S. officinarum
SBRO1- P. purpureum
3 Nong Krathum/ Khai Bang Rachan 14°47'55.0 100°13'14.0 33.47 77.35 6.3 828 22 o ‘
D. aegyptium
D. ciliaris
[ Nong Krathum/ Khai Bang Rachan 14°48'27.2 100°12'42.5 33.87 71.69 6.5 7 N/A - 1,730 S. officinarum
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Table 3 Locations of sampling fields and the number of cicadas, natural enemies, and host plants of sugarcane cicadas, Platypleura cespiticola

Boulard surveyed from October 2022 to September 2024 (10 samples). (continue)

Suphan Buri 1 Don Pru/ Si Prachan 14°40'32.7 100°09'25.4 31.44 69.37 6.3 N/A - N/A -
2 Wang Luek/ Sam Chuk 14°46'08.3 100°09'02.0 34.48 73.96 77 12 N/A 1,810 S. officinarum
3 Wang Luek/ Sam Chuk 14°46'22.0 100°08'15.6 34.82 70.90 6.4 10 N/A 740 S. officinarum
4 Wang Luek/ Sam Chuk 14°44'36.5 100°07'51.3 40.77 68.70 77 N/A - 790 S. officinarum
Ang Thong 1 Wang Nam Yen/ Saweang Ha 14°44'08.6 100°15'18.8 32.49 71.08 6.7 N/A - N/A -
2 Wang Nam Yen/ Saweang Ha 14°44'17.1 100°15'02.6 33.75 69.33 7.5 N/A - 220 S. officinarum
3 Si Bua Thong/ Saweang Ha 14°44'34.8 100°15'36.6 33.26 71.98 6.9 14 N/A 950 S. officinarum
4 Si Bua Thong/ Saweang Ha 14°44'20.3 100°15'47.8 34.23 74.84 6.2 N/A - N/A -

* N/A = No P. cespiticola found

** Saccharum officinarum L., Pennisetum purpureum Schumach., Dactyloctenium aegyptium (L.) Willd, Digitaria ciliaris (Retz.) Koel.
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Figure 1 Propagation of sugarcane Variety DOA Khon Kaen 3 using stem cuttings in round

plastic containers.

Figure 4 Mass rearing of adult cicadas and eggs for population Increase.
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Figure 5 Mass rearing sugarcane cicada nymphs in plastic containers.

> 1

Figure 6 Characteristics of adult sugarcane cicadas laying eggs in the middle vein of

sugarcane leaves.

Figure 7 Egg stage of the sugarcane cicada.

A) Newly laid sugarcane cicada eggs. B) Cicada eggs close to hatching.
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Figure 8 Characteristics of holes in which sugarcane cicada nymphs live and molt their

nymphs.
A) The holes that cicada nymphs live inside.

B) The molts of sugarcane cicadas on the soil surface near the holes.

C) The molt of sugarcane cicada on the blades of grass.

Figure 9 Nymph stage of the sugarcane cicada.
A) Newly hatched sugarcane cicada nymph. B) Nymph of sugarcane cicada.

C) The last instar of nymph is close to molting to become adult.

Figure 10 Adults of the sugarcane cicadas.
A) Adult cicadas on sugarcane leave.

B) Adult males and females of sugarcane cicadas.
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Figure 11 Pathogens isolated from sugarcane cicada samples collected from sugarcane fields

in Sing Buri province, totaling 24 isolates.
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SBR23 isolate
Lecanicillium saksenae PV290765.1
. saksenae AB378520.1
100} ;| sqksenae AB360362.1
. saksenae KF472156.1
. saksenae AB360351.1
L. saksenae AB360352.1

L. psalliotae KP288246.1 |

62| { L. aphanocladii JF911775.1 ‘
39' | L. aphanocladii OR131317.1

[Verticiuium sinense AJ292417.1 ]

-~~~

| E—

0.050

Figure 12 Phylogenetic tree inferred by neighbor joining analysis performed on the 18s rDNA

sequences dataset of Lecanicillium spp.

Trichoderma asperellum 0Q616502.1
T. pubescens MW280120.1
g4|| T- yunnanense 0Q244438.1
T. yunnanense OP838966.1
93 || T. yunnanense PP402684.1
T. yunnanense 0Q659412.1
= L SBR24 isolate |
81 [ T. viride MK503705.1 )
[ T. asperellum MK937669.1 |

" T. asperelloides MW376901.1 ]

T. asperellum MK841030.1

[Verticiuium sinense AJ292417.1 ]

—
0.02

Figure 13 Phylogenetic tree inferred by neighbor joining analysis performed on the 18s rDNA

sequences dataset of Trichoderma spp.
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