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Table 2 Minimum, maximum, and mean values for fresh yield, eating quality and agronomic traits of 30 selected
testcrosses and 6 check hybrids of KSC2(HI)C4-F,-S;xSSWI114, evaluated at Suwan Farm in the 2022 dry season

. 30 Selected testcrosses  Insee? 6 Check hybrids Over check
Traits means (%)
Min  Max  Mean e Min  Max  Mean Insee2  Hybrids'

Green wt. (kg/rai)* 461 2574 1607 989 989 2736 1,702 62.6"™ -5.6
Yellow wt. (kg/rai)* 298 1544 1048 664 664 1896 1163 57.8™ -9.9
Good wt. (kg/rai)* 298 1558 1039 650 650 1815 1,097 59.8" -5.3
Good ear (nofrai)* 948 6366 4371 2980 2980 6,366 4,380 46,77 -0.2
Cut kernel (%) 337 502 413 308 3B/7 463 430 3.8® -4.0
Ear aspect (1-5)° 35 50 44 35 35 45 43 26.3® 2.0
Tenderess (1-5)? 35 41 41 4.2 40 43 41 -3.5" -15
Flavor (1-5)? 35 41 41 43 43 45 44 -4.6™ -5.8
Sweetness (°brix) 143 170 156 165 150 165 157 5.0% 01
Abgerminal pericarp () 453 1150 8.7 767 57.3 887 69.9 6.5" 16.8
Germinal pericarp () 5.0 910 1239 87 620 877 7438 49.9 65.6
Ear length (cm) 206 151 187 173 173 199 187 7.9% 7.9
Tip blank (cm) 03 33 16 1.6 10 28 17 -3.0 -3.0
Ear width (cm) 45 100 51 44 44 59 51 15.5™ 155
Kernel row (no.) 130 160 142 137 137 185 150 3.6" 3.6
Kernel length (mm) g9 131 121 122 113 129 120 -0.8" -0.8
Kernel width (mm) 85 103 95 101 93 101 96 -5.5* -5.5
Daysto50%anthesis (d) 530 580 560 540 540 580 570 3.3" -0.6
Days to 50% silk (d) 5.0 620 580 5.0 560 600 580 2.8 0.1
Plant height (cm) 1480 1880 1730 1550 155.0 1750 166.0 nr 4.0
Ear height (cm) 780 1060 920 860 540 990 840 6.9* 9.2
Root lodging (1-5)° 47 50 50 50 50 50 50 -0.7% -0.7
Foliar diseases (1-5)° 37 50 47 47 33 50 42 0.5% 125
Husk cover (1-5)2 28 50 46 50 30 50 46 8.6 0.4
Plant aspect (1-5)° 40 50 48 5.0 45 50 48 -3.3% 0.0

" Means of 6 check hybrids (Insee 2, Insee 3, Insee 4, Insee 5, Hi-Brix 72 and Sugar Star Plus)

16.25 rais = 1 hectare 2Ratings 1-5; 1 = poorest, 5 = best

ns = non-significant difference, * = significant at p<0.05, ** = significant at p<0.01
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KSC2(HI)C4-F,-S, testcross S,xSSWI114

30
, , , : . 2544,
2. .
39. : . 218-226.
) , . 2546.
shrunken 2
oo 41, ,
233-240.
, , . 2550.
15 (. .2535-2549).
33. : ,  56-67.
; : . 2564, ; 3,
4 5 oo
59. : . 90-97.
) , . 2553,
S, KSC2.
48. : . 126-133.
. 2552. 1 KS6

Aluba, J.A., Edema, R., Tusiime, G., Asea, G., Gibson, P. 2015. Response to two cycles of S, recurrent
selectionfor turcicum leave blight in an open pollinated maize variety population (Longe 5). Adv.
Appl. Sci. Res. 6: 4-12.

Maita, R., Coors, J. G. 1996. Twenty cycles of biparental mass selection for prolificacy in the open-pollinated maize
population Golden Glow. Crop Sci. 36: 1527-1532. doi.org/10.2135/cropscil996.0011183X003600060021x

USDA, 2023. Sweet corn nutrients, Food data central of the U.S. Department of Agriculture.
https:/ffdc.nal.usda.gov/fdc-app.htmi#/food-details/168538/nutrients, 20 January 2023.
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2 KSC3(HI)C4

2
Evaluation of S2 lines of KSC3(HI)C4 sweet corn population by testcrossing with the male
parental inbred of Insee 2 hybrid

ax b a

Jiraphan Banchuen®*, Chokechai Aekatasanawan®, Teerawat Sarutayophat?

a

10520
b 30320
“Department of Plant Production Technology, Faculty of Agricultural Technology, King Mongkut's Institute of
Technology Ladkrabang, Bangkok 10520, Thailand
"National Com and Sorghum Research Center, Faculty of Agriculture, Kasetsart University, Nakhon Ratchasima
30320, Thailand
*Corresponding author. E-mail address: jiraphan.banchaun@gmail.com

2(S,) KSC3(HI)C4
2 KSC3(HI)C4-S,xKSei14004
120 .. 2564 ( )
11x11 Simple lattice 2 30
1,734 1175
42.5% 253,156  14.6%
KSC3(HI)C4-S,xKSei14004 30 .. 2565 RCB
3 2138117  -46% S,
30 5
Abstract

The objective of this study was to evaluate S, lines developed from KSC3(HI)C4 by testcrossing with
the male parental inbred of Insee 2 hybrid, KSei14004. A total of 120 testcrosses and the check hybrid Insee 2
were evaluated in a 11x11 Simple lattice with two replications at the National Corn and Sorghum Research
Center (NCSRC) in the 2021 early rainy season. Results showed that the 30 best testcrosses gave means of
green weight, yellow weight and cut kermel by 10,838 kg/ha, 7,344 kg/ha and 42.5%, respectively, higher than
the check by 5.3, 15.6 and 14.6%, respectively. The 30 KSC3(HI)C4-S,xKSei14004 were tested ina RCB design
with three replications at the NCSRC in the 2022 dry season. Results showed that the 30 best testcrosses
possessed means of green weight, yellow weight and cut kernel by 8,581 kg/ha, 5,863 kg/ha and 41.1%,
respectively, higher than Insee 2 by 13.8, 11.7 and 4.6%, respectively. The 30 promising S, lines were
developed for recombing the new cycle (KSC3(HI)C5) and their inbred lines to produce an outstanding single-
cross hybrids for the fresh market and processing.
Keywords: Hybrid, Inbred, Line, population, Tester
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(Zea mays L. var. saccharata) (specialty cor)
.. 2563 2564 234,402
231,132 498,699 494,108 2,146 2163 /
( , 2565)
1
(testcross selection)
( ,2553) 2(S, line) ( , 2552)
3(S;line) ( , 2552) shrunken-2
(sh2 gene) 25
2 3 25
KSC3 . .2533 Hawaiian Sugar Super Sweet
Tuxpefio-1 DMR (Mass selection) 4
KSC3 50%
( , 2550)
1) 2 (S, line) 5,
2) 5, 5 (KSC3(HI)C5)
(
, 2550)
L KSC3 4 [KSC3(HI)C4-F,]
: KSei14004 2
3. 2 3
4 5 72
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S,
( - ) . . 2562-2563 KSC3(HI)C4-F, 14
100 . no. 5 .2 1
500 /
S
( - ) . . 2563 S, (ear-to-row) 1
22 . %o, 20
232 S,
( - ) . .2563 S, remnant
seed 5. 3.60 (18 )
174 S,
140 .(8 ) KSei14004 6-8
S, testcrossed 120
( - ) . .2564 S,
KSei14004 S, S, testcross 8
S, testcrossed
( - ) . 2564 S,testcrossed 120
2 11x11 Simple lattice 2 1 5.
% . 25
30
( - ) .. 2564-2565 S,testcrossed 30
S, testcrossed 2 3 4
5 72 36 RCB 3 1
S, S, testcrossed
30 (recombination)
(KSC3(HI)C5-F,)
50% 50% (
5 )
(Southern rust) (Northern corn leaf blight) ( -5 1 ,
5 ( 30 -5 1
80%, 5 20%) ( -5 1
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5 ) ( -5 1
5 )
18-20 50%
/ /
/ 5 X
/ 17
15 . 17 15 13 .
5 ( ) (
) ( )
( -5 1 5 )
10
(bite tested) ( 1-5
1 9 ) Brix refractometer (°brix)
micrometer (M)
10 )
(Germinal side) (Abgerminal side)
SAS Version 9.0 (SAS Institute,
2002) Duncan 0.05
S, testcrosses 30 1,260-2215
(1734 ) 833-1524 | (115 /)
528-1300 J (984 /) 3251-7517 [ (6041 )
39.6-48.0%(  42.5%) 35-5.0 (46 ) 25-49
(41 ) 2.8-4.9 (42 ) 14.4-16.8
(157 ) abgerminal 58.0-98.5 (799
) germinal 55.0-101.5 (806 ) 139-18.2
(163 ) 1741 (29 ) 4047 (44 )
12.0-15.0 1336 ) 84-105 .( 95 )
104-144 (123 50%47-52 (50 ) 50%50-56  (
53 ) 120-151 .( 136 ) 61-85 .( 73 ) 4.0-5.0
(47 ) (Table 1)
S, testcrosses 30 2
5.3% 15.6% 46.9%
41.6% 14.6% 2.2% 17.1%
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10.5% -3.1% abgerminal 21.1%
germinal 15.9% 3.2% 11.5% 10.0% -5.6%
2.2% 6.9% 4.2% 3.9% 8.8% 0.0%
-2.1(Table 1)
2 (2552) KSC3(HI)C2-S, 154
KSei14004 (testcrossed hybrid)
25
4.6% 8.5%
10 testcrossed
2 3.5% 13.3%

Table 1 Minimum, maximum and mean values for fresh yields, eating quality and agronomic traits of 30 selected
Testcrosses of KSC3(HI)C4-F,-S,xKSei14004, compared with Insee 2 hybrid, evaluated at Suwan Farm in the
2021 early rainy season

| 30 Selected testcrosses OVer Insee?
Traits Insee 2 mean
Min Max ~ Mean mean (%)’

Green wt, (kg/rai)* 1260 2215 1734 1,646 53
Yellow wt. (kg/rai)* 833 1524 1175 1,016 15.6
Good wt. (kg/rai)* 528 1300 984 670 46.9
Good ears (no./rai)* 3251 7517 6,041 4,267 41.6
Cut kernel (%) 396 480 425 371 14.6
Ear aspect (1-5)2 35 5.0 4.6 45 2.2
Tenderness (1-5)* 25 49 4.1 35 171
Flavor (1-5)* 2.8 49 4.2 38 105
Sweetness (°orix) 144 168 157 16.2 -3.1
Abgerminal pericarp (L) 580 985 799 66.0 21.1
Germinal pericarp (u) 5.0 1015 806 69.5 159
Ear length (cm) .39 182 163 158 3.2
Tip blank (cm) 17 41 29 2.6 115
Ear width (cm) 40 47 44 40 10.0
Kernel row (no.) 220 150 136 144 -5.6
Kernel width (mm) 8.4 105 95 9.3 2.2
Kernel length (mm) 104 144 123 115 6.9
Days to 50% anthesis (d) 47 52 50 48 4.2

64



61

30 Selected testcrosses

. Over Insee2
Traits Insee 2 mean
Min Max ~ Mean mean (%)’
Days to 50% silk (d) 50 56 53 51 39
Plant height (cm) 120 151 136 125 8.8
Ear height (cm) 61 85 73 73 0.0
Plant aspect (1-5)? 4.0 5.0 47 48 2.1
" Means of 30 selected testcrosses compared with the mean of Insee 2 check hybrid.
16.25 rais = 1 hectare. 2Ratings 1-5; 1 = poorest, 5 = best.
S, testcrosses 30 596-2,519
(1313 ) 433-1680 ./ (938 /)
352-1639 ./ (905 J) 1354-7179 [ (4073 [ )
165-49.1% (  41.1%) 35-5.0 (43 ) 3.3-4.7
(39 ) 35-4.7 (41 ) 14.2-16.4
(154 ) abgerminal 72-136.3 (1009 )
germinal 73.0-173.0 (1049 ) 143-204 (181
) 1641 (29 ) 3663 (48 ) 12.0-
156 (141 ) 88111 .( 99 ) 13598 . (
121 ) 50%53-67 ( 56 ) 50%55-70 (58 )
93-187 .( 160 ) 5-102 .( 8 ) 4750 (50 )
3.3-5.0 (46 ) 3.0-5.0 (48 )
4.0-5.0 (4T ) (Table 2)
S, testcrosses 30
2 (P<0.01) (Table 2)
S, testcrosses 30 2
13.8% 11.7% 13.3%
7.4% -4.6% -14.0% -1.1%
-8.9% -6.1% abgerminal -1.4%
germinal 4.2% 4.6% 61.1% 9.1% 0.7%
3.1% 5.2% 50% 3.7% 50% 1.8% 3.9%
-1.2% 0.0% 9.5% 2.2% 2.1%
(Table 2)
S, testcrosses 30 6
( 3 4 5 72 ) -24.4%
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-23.1% -22.9% -12.8% -0.9%
-8.5% -4.9% -4.7% -1.3%
abgerminal 2.7% germinal 3.7% -1.6%
45.0% -18.6% -6.0% 1.0% -0.8%
50%0.0% 50%0.0% -4.2% 1.2% 2.0% 6.9%
9.5% -2.0% (Table 2) (2552) KSC2(HI)C2-S,
193 SSWi114
25
12.0% 14.1%

Table 2 Minimum, maximum and mean values for fresh yields, eating quality and agronomic traits of 30 selected
testcrosses of KSC3(HI)C4-F,-S,xKSei14004, compared with Insee 2 hybrid, evaluated at Suwan Farm in the
2022 dry season

| 5eeced e echeckmbrids O ok

Traits testcrosses nean means (%)"
Min  Max  Mean Min  Max Mean Insee2 Hybrids'

Green wt. (kg/rai)* 506 2519 1373 1206 1206 2872 1817 138™  -244
Yellow wt. (kg/rai)* 433 1680 938 840 840 2005 1230 117 -237
Good wt. (kg/rai)* 352 1639 905 799 799 1950 1174 133 229
Good ears (no./rai)t 1354 71719 4073 3793 3386 6,772 4673 14" -12.8
Cut kernel (%) 165 491 411 431 387 436 415 -46™ 0.9
Ear aspect (1-5)° 35 50 43 5.0 45 50 47  -140° -85
Tendemess (1-5)% 33 471 39 4.2 38 43 41 1M -4.9
Flavor (1-5)? 35 41 4l 45 42 45 43 89 4.7
Sweetness (°brix) 142 164 154 164 143 165 156 61" -13

Abgerminal pericarp () 720 1363 1009 1023 883 1263 982  -14% 2.1
Germinal pericarp (1) 730 1730 1049 1007 830 1307 1012 4.2 37

Ear length (cm) 143 204 181 17.3 173 194 184 46 -1.6
Tip blank (cm) 16 41 29 1.8 09 2.7 20 6L1® 450
Ear width (cm) 36 53 48 44 44 1.7 59 9.1 -18.6
Kernel row (no.) 120 156 141 14.0 133 185 150 07" -6.0
Kernel width (mm) 88 111 99 9.6 90 107 98 3.1" 1.0
Kernel length (mm) 98 135 121 115 115 130 122 52¢% -0.8
Days to 50% anthesis (d) 53 67 56 54 54 59 56 3.7 0.0
Days to 50% silk (d) 55 70 58 57 57 60 58 1.8® 0.0
Plant height (cm) 93 187 160 154 154 17 167 39¥ -4.2
Ear height (cm) 57 102 83 84 58 98 82 -2 12
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. 30 Selected Insee 2 6 Check hybrids Over check
Traits testcrosses e means (%)"
Min  Max  Mean Min  Max Mean Insee2 Hybrids'
Root lodging (1-5)* 47 50 50 5.0 48 50 49  00® 2.0
Foliar diseases (1-5)? 33 50 4.6 4.2 4.0 4.7 43 95"® 6.9
Husk cover (1-5)? 30 50 46 45 30 47 42 22 95
Plant aspect (1-5)° 38 50 48 4.7 47 50 49  21® -2.0

"Means of 6 check hybrids: Insee 2, Insee 3, Insee 4, Insee 5, Hi-Brix 72 and Sugar star plus.
16.25 rais = 1 hectare. ?Ratings 1-5; 1 = poorest, 5 = best.
ns = non-significant difference, ** = significant at p < 0.01

2
2 S, testcrossed KSC3(HI)C4-F,
30 S,
(recombination) (KSC3(HI)C5-F) 5,
: , : . 2553,
: 28: 134-143,
, , : . 2550.
15 (. .2535-2549).
33. : ,  56-67.
: : . 2552, 2
KSC3(HI)C2 o
47. : , 115~
122
) , . 2552, 3
KSC2(HI)C2 '
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47. : , 123
130.
. 2565. , 2563.
https:/lwww.oae.go.th/assets/portals/Lfileupsiprcaidata/files/sweet%20con63.pdf, 28 2565.
. 2565. , 2564.
https:/lwww.oae.go.th/assets/portals/1/fileups/prcaidatalfiles/sweet%20corn64.pdf, 28 2565.

SAS Institute. 2002. SAS Language Guide for Personal Computers. SAS Institute Inc. North Carolina, NC, USA.
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-3 Chlorella sp. KLSc61
Detection evaluation of omega-3 fatty acid in green alga Chlorella sp. KLSc61

a b ax
1 1

Nathanan Preechaphonkul®, Sukrit Sirikwanpong?, Cherdsak Maneeruttanarungrojé*

2 10520

b 10330
“Department of Biology, School of Science, King Mongkut's Institute of Technology Ladkrabang, Bangkok
10520, Thailand

"Department of Nutrition and Dietetics, Faculty of Allied Health Science, Chulalongkorn University Bangkok
10330, Thailand

‘Corresponding author, E-mail address: cherdsak.ma@kmitl.ac.th

Chlorella sp. KLSc61 -3
(1) 2) (3)
(GC-MS)  (4) (GC -
FID) (1)
DMSO 10 DMSO 20 (2)
Chlorella sp.KLSc61  1,497.70 750
(3) GC-MS
4) (ALA) (DHA) GC-FID
-3 GC-FID
-3, : , Chlorella sp. KLSc61

Abstract

Fresh water green alga Chlorella sp. KLSc61 can produce omega-3 fatty acid. This study focuses on detection
evaluation of omega-3 ail in four methods, including (1) Nile red fluorescence method, (2) conventional gravimetry
method, (3) gas chromatography-mass spectrometry (GC-MS), and (4) gas chromatography-fiame ionization detector
(GC-FID). The result showed that (1) solvent type and concentration affected wavelength during fluorescence detection.
10% acetone and DMSO resulted in the widest wavelength range for detection, followed by 20% DMSO. (2) When 8
algal oils were detected by gravimetry, the 2 maximum chlorophyll-containing oil weight of 1,497.70 mg/OD-was
found from Chlorella sp. KLSc61. (3) Lipid chromatogram was observed when detected using GC-MS, but type of some
lipids could not be confirmed. (4) Alpha-iinoleic acid (ALA) and DHA fatty acids were found, when detected by GC-FID.
This studly revealed that omega-3 il from fresh water green algae was suitable for detection using GC-FID.
Keyword: Chlorella sp. KLSc61, Gas chromatography, Nile red, Omega-3 fatty acid
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-3 Chlorella sp., Chlamydomonas

variabills, Spirulina platensis (Tao, 2015)
(Byreddy et al., 2019)
(Plant-based food) (Caporgno et al., 2018)

(microalgae) 20-50
50 (Chisti, 2007)
Linoleic acid (LA), Alpha-Linolenic Acid (ALA), Eicosapentaenoic acid
(EPA)  Docosahexaenoic acid (DHA)

(Gravimetry) (Gas
chromatography)

-3 Chlorella sp. KLSc61

Chlorella sp. KLSc61 (Laokua et al., 2022), Tetraspora sp. CU2551
(2554) (Maneeruttanarungroj et al., 2010), Chlorella sp. KLSc59
(2559) (Sirawattanamongkol et al., 2020), Al G1 P1 CUJRO6
(2561) ( ) Shell
(2565) ( )

TAP (Tris-Acetate-Phosphate) (Gorman et al., 1965)
20 1-2
3,500 35 7.0 120 24
3,000 6
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(Alemén-Nava et al., 2016)

15 4 (1) 2 (2) DMSO
2 (3) 2 (4)DMSO 1
0Dy, =0.2 2
10 5 ( )
4 10 10

(Fluorescence spectrophotometer)

8 Chlorella sp. KLSc61, Tetraspora sp. CU2551,
Chlorella sp. KLSc59, AL, G1, P1,CUJRO6  Shell 3,000 6
5 TAP
50 750 0.1 7
3,000 6 15
sonicating probe 10 (Pulse on 1.0 off 1.0 min)
05051 5
(Archeret al., 2019)
(Base-
catalyzed transesterification) 1 vortex mixture 1
25% viv 50 2
15 spin-down 5
vial 200 (Mass
Spectrometer, MS) HP-550 m.x0.25 mm. 1.d.x0.25 um splitratio  10:1 50°C3
140°C5 250°C 42 20°C MS
30-500 amu. 230°C solvent delay 4 min -~ Quadrupole 150°C
(Gas-chromatography flame lonization Detector, FID) DB-23 30 m.
x0.25 mm. i.d. x 0.25 um split ratio  10:1 50°C0.5 150°C
25°C 174°C 23°C 220°C 3
20°C 138 . 82.2 kPa FID50°C H, Air make
up 32200 24 . (Supelco
37 Component FAME Mix) percent relative amount
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-3
4 1) 20% 2) DMSO 20% 3)
20%  4)DMSO 10% 10%
Chlorella sp. KLSc61  Fig.1
1) 20% A grission 706
A ecciation 540 6.9x10°AU. 2)
DMSO 20% A qission 700 A ciaion 514
5.4x10°AU. 3) 20% A gission 710 A oxciaion
526 6.9x10°AU. 4) 10%DMSO  10%
A arission 696 A oxciaton 506 5.1x10°AU.
Fig.1 10% DMSO
10% 20% DMSO, 20% 20%
A enissin 680
A xciaion 490 DMSO 20%
10%DMSO  10% DMSO
20%

Fig. 1 effect of cell suspended in organic solvent to fluorescent emission/excitation of Nile red-stained in green
microalgae Chlorella sp. KLSc61 under different solvents, including a) 20% ethanol, b) 20% DMSO, ¢) 20%
acetone d) 10% DMSO and 10% acetone (EM is emission wavelength and EX is excitation wavelength)
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Nannochloropsis oculate  Tisochrysis lutea

Ay 570 Aen 670 750
0.2 (Balduyck et al., 2015) Chenet al., (2009) Chlorella
vulgaris Ao 530 A
575 750 0.01-0.08
750 0.01-0.15 Fig.2
0.02-004 0.0 2.45x10° AU, 0.15 2.08x10°
AU.
(Aleman et al., 2016)
-3 Chlorella sp. KLSc61
-3
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ODy5,

Fig. 2 effect of cell concentration on fluorescent intensity of green microalgae Chlorella sp. KLSc61.
Fluorescence determination excitation and emission wavelengths were 680 nm and 490 nm, respectively

-3 (Gravimetry)
Fig.3
Tetraspora sp. CU2551 2,017.70 Chlorella sp. KLSc61 1,497.70
Shell 1424.10
0.17-4.36 (Piorreck et al., 1984)
20-50 43 Chlorellasp.  Scenedesmus sp.
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20-51% Chlorella pyrenoidosa 519% (Liuetal., 2011)
Chlorella sp. KLSc61 29.95-74.86 %
25.59-70.53 %
2500
2000
1500
Sp 1000
g
0 _
CUJRO06 Chlorella Shell Tetraspora Chlorella
KLSc59 sp. cu2551 KLSc61

Green algae strains

Fig. 3 Lipid content of 8 green microalgae determined by conventional gravimetry (n = 1)

-3
Arabidopsis thalina (Hallmann et al., 2019) malonyl-CoA
Acetyl-CoA ACCase malonyl-CoA
(Fatty acid synthesis, FAS) C16:0  C180
-3
A\6-pathway -6 -3 Al5 desaturase A7 desaturase
A19 desaturase Table 1
(GC-MS) 4 (C16:0)
(C18:1) -3
(C18:0)
HP-5
(GC-FID) (retention time) Table 2
(ALA)
(DHA) -3 4063 311 (percent relative amount)
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-3 (ALA, EPA

DHA)

Table 1 Relative proportion of fatty acids detected in Chlorella sp. KLSc61 over 7 days by GC-MS (n=1)

No. Common name Systematic name Abbreviation Aera % Aera
1 Palmitic acid Hexadecanoic acid C16:0 1,000,722 55.38
2 Palmitoleic acid 9-hexadecatrignoic acid C16:1 137,084 7.59
3 Oleic acid 9-Octadecenoic C18:1 377,595 20.90
4 Linoleic acid ¢is-9,12-Octadecadienoic C18:2 291,493 16.13
sum of corrected area 1,806,894 100

Table 2 Relative proportion of fatty acids detected in Chlorella sp. KLSc61 over 7 days by GC-FID (n = 3).
The result was express as mean = standard deviation

Peak Common name Systematic name Abbreviation Area Y%Aera

1 Caproic acid Hexanoic acid C6:.0 5,385.33 2.1140.50
2 Caprylic acid Octanoic acid €80 5,318.67 2.1540.74
3 Capric acid Decanoic acid C10:.0 4,072.67 1.62+0.48
4 Undecylic acid Undecanoic acid C1L0 4,534.33 143+0.78
5 Lauric acid Dodecanoic acid C12:0 2,565.67 1.00£0.25
6 Myristic acid Tetradecanoic acid C14:.0 1,399.00 0.40£0.39
7 Pentadecylic acid Pentadecanoic acid C15.0 6,681.67 2.08£1.59
8 Palmitic acid Hexadecanoic acid C16:0 42,097.33 16.10£2.75
9 Palmitoleic acid 9-hexadecenoic acid C16:1 4,406.67 1.7320.46
10 Margaric acid Heptadecanoic acid C17:0 14,894.67 4431367
1 Heptadecenoic acid cis-10-Heptadecenoic acid C1r:1 5,812.00 2.1640.30
12 Stearic acid Octadecanoic acid C18:0 4,955.33 1.83£0.55
13 Oleic acid cis-9-octadecenoic acid C18:1-cis 5,561.33 2.09:0.65
14 Linoleic acid ¢is-9,12-octadecadienoic acid C18:2-cis 32,353.00 11.91+0.99
15 o-Linolenic acid 9,12,15-octadecatrienoic acid C18:3n3 108,294.67 40.63+6.09
16 Erucic acid 13-docosenoic acid c221 10,430.00 3.14+2.97
17 Docosadienoic acid 13,16-docosadiencic acid C22:2 2,874.67 1.0740.53
18 Docosahexaenoic acid (DHA) 4,7,10,13,16,19-docosahexaenoic acid C22:6n3 10,524.67 3.1143.16
19 Nervonic acid Z)-tetracos-15-enoic acid C24:1 2,400.67 1.01+0.45
Total 214571.33 100.00

-3 Chlorella sp. KLSc61
-3
(ALA) (DHA) 3
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Abstract

Data on heart girth, shoulder height, body length, and weight of Thai swamp buffaloes (494 males and
869 females) born during 2013-2022 and raised by farmers in 41 farms (5 provinces) were used to assess the
growth and its relationship with hushandry quality of the farmers. The general mixed linear model considered
the year of birth and sex as the fixed factors and considered farm and residuals as random factors. Least square
means were estimated and used for comparison between groups of the considered factors. Body size and
weight at birth, 240, 400, 600, and 720 days of the age of Thai swamp buffaloes were reported as well as the
influence of birth year and sex. Differences in size and weight of Thai swamp buffaloes were associated with
differences in husbandry quality among farmers, ranging from 14.43 percent for body length at birth to 62.02
percent for heart girth at 720 days of age. The study reveals opportunities and challenges in promoting Thai
swamp buffalo production for farmers to have good potential and consistent enough for conservation and
business use.
Keywords: Breeding, Buffaloes, Growth, Sustainability, Tropical
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Johnson et al. (1939)
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(Mixed Linear Model)
(fixed effects)
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[ 12.547( 12.54))/300]/2.20
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(Variance component)
(Vp; phenotypic variance) (Vf; farm
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71.86 (SD=17.23)
. 168.22(SD =14.88)
111.21(SD=7.54)
59.87 (SD=6.77)
=10.17)
54.99) ., 262.33(SD =58.19)
(coefficient of variation)
0.22-0.30

(

,11692(SD=6.60) .,
,99.24(SD=9.42)

61

240, 400, 600,
, 128,61 (SD =1557)

720

317.92(SD = 75.97)

)

, 146.10 (SD = 13.98)

68.08 (SD = 6.19)

121,31 (SD=721)

, 10852 (SD=8.75)
28,08 (SD = 6.66)

., 115.48 (SD = 8.36)
., 153.20(SD = 46.52)

0.06-0.12

,157.21(SD =1352)
. 103.82 (SD = 8.30)

. 12170(SD
. 21524(SD =

Table 1 Body size and weight at birth, 240 days, 400 days, 600 days, and 720 days of age of Thai swamp

buffaloes raised by farmers

Traits At birth Age 240 days Age 400 days Age 600 days  Age720 days
Heart girth (cm)
Male 73791085  129.08£2.04  146.441172% 160821219  173.94+2.44
Female 7300£0.85  12753+204  14454+171° 159.38+212  170.6142.32
Height (cm)
Male 69.0110.73  104.041097  111.79:0.86° 116.11+1.07  122.97+1.20°
Female 68.40£0.72  103.09:0.96  11043+0.85"  11538t1.04  121.3841.11°
Body length (cm)
Male 60.30£0.71  97.84£#1.03  109.35:1.00°  116.73t1.33*  126.48+1.60°
Female 60.0410.70  98.06+1.02  107.21+0.99" 115.13+1.28°  12345+1.48°
Body weight (kg)*
Male 295810.75 151744595  217.4616.72°  280.17£9.33°  352.85+12.43°
Female 28.99:0.74 14798592  208.33+6.69" 271.11:9.03°  332.88£11.77°

* Least square mean + standard error, #° least square means with different superscripts are significantly differ
at p < 0.05, ' The estimated weight according to a formular explained by Johnson et al. (1939).

(p<0.05) (p=0.13) 600 (p=022)
240(p=022) 720(p=0.52)
400 (p<0.05) 600 (p<0.05)
720 (p<0.05) , 240,400,600 720
Table 1
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(Table 2) 0.1443 (
) 06202 720 )
01443 ( ) 0.3188 )
10,2885 ( ) 05562 ) 200 03576( ) 05310( )
400, 0.4348 ) 05578 ) 600 ,  0.3986(
) 06202 ) 720

Table 2 Association between farms and traits (heart girth, height, body length, and body weight) variances
measured at birth, 240 days, 400 days, 600 days, and 720 days of age of Thai swamp buffaloes raised by
farmers

Traits At Birth Age 240 days Age 400 days Age 600 days  Age 720 days
Heart girth (cm) 0.3188 0.5562 0.5016 0.5578 0.6202
Height (cm) 0.3130 0.3417 0.3576 0.4522 0.4419
Body length (cm) 0.1443 0.2855 0.3710 0.4348 0.3986
Body weight (kg) 0.2435 0.5296 05310 0.5329 0.5886
(240 )
(2558) (2561)
(River buffalo)
(2562)
(contemporary group)
Table 2
()
(2560)
(2561)
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( )
240,400,600 720
14.43
( ) 62.02 ( 720 )
(TAGU)
[FF(KU) 3.65]
[FF(KU) 25.64]
, . 2562.
62; 1-17.
, : : : . 2561,
53: 36-
60.
, : . 2561.
36: 144-151.
, . 2560.
35: 69-78.
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230-244. doi.org/10.3389/fvets.2020.570413
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(45.89%) (48.19%)
Abstract

Phenotypic (PV) and genomic estimated breeding (GEBV) values data for 305-day milk yield (MY305) of
14,147 dairy cows (calved between 1991 and 2021) from 1,307 farmers were used in the study. Farmers were
classified into 3 groups (1) by the number of records and the number of participated years as very good, good,
and fair, and (2) by the genetic trend of each farm as positive, no, and negative. Frequencies of farmers in the
groups classified by these two methods were used to consider participation in the evaluation system of the farmers
and the opportunity to improve their dairy genetics. The results reveal that most farmers (71.92%) intermittently
participated in the evaluation system and had a small number of participated information for the evaluation, which
might affect low genetic gain for MY305 (0.66 kg per year) in the population. However, farms with very good
participation (45.89%) had a positive, whereas farms with fair participation (48.19%) had negative genetic trends.
The results indicated the challenge of encouraging and supporting farmers to continuously participate in an
ongoing evaluation system to increase their chances of accelerating the genetic progress of Thai dairy cattle.
Keywords: Dairy cattle, Genetic trend, Milk yield, Smallholders, Tropics
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(Heatmap)
GraphPad Prism version 9.0.0 (GraphPad Software, LLC., San Diego, USA)

(Very good) (Good) (Fair; Table 1)

Table 1 Classification of farm groups based on the number of records and years participating in Thai dairy
genetic evaluation

Number of years for participation

Number of records
<4years 4-5 years > b5 years
<10 Fair Good Very good
10-15 records Fair Good Very good
> 15 records Good Good Very good
305

SAS (SAS, 2014)
(Regression coefficient; b)

3 (7138 )
1) (b 0.5 ) 2) (b
05 05 ) 3 (b -0.5 )
(Chi-Square test)
0.05
Proc Freq SAS
Fig. 1
30

. .2535(13 )
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Fig. 1 Frequency and number of records of the farmers participated in a Thai dairy genetic evaluation
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Fig. 2 Genetic and phenotypic trends for 305-d milk yield of a Thai dairy cattle population from 1991 to 2021
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No genetic trend
27%

Fig. 3 Proportion of farm groups classified by genetic trend (A); and participationin Thai dairy genetic evaluation

(B)

(35%)
(34%) (31%; Fig. 3B)

(p<0.0L; Table 2) (44.89%)
(45.45%)
(9.66%)
(48.19%)
(38.34%) (13.47%)

Table 2 Frequency and percentage of farms classified by the participation and genetic trend groups

o Genetic trend groups _
:zﬂggaﬂon Positive genetic trend ~ No genetictrend  Negative genetic trend Chl';?vl;rjz et
Frequency %  Frequency %  Frequency %
Very Good 79 44.89 80 45.45 17 9.66 <(0.0001
Good 92 46.00 45 22.50 63 3150
Fair 74 38.34 26 1347 93 48.19

Chi-square p-value was used to test the different proportion of farm for all participation and genetic trend group
combinations at significant level = 0.05
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438
42 2.5-2.1 4

(p>0.05)
(p <0.05)

Abstract

The aim of this study was to determine the effect of white striping in chicken breast on the water holding
capacity and shear force. A total 438 samples of breast fillets were randomly selected from a poultry
slaughterhouse for exporting at 42 days of age with average weight 2.5 to 2.7 kg. The white striping was
classified into 4 levels as: normal, moderate, severe, and extreme, then water holding capacity (drip loss
percentage, thawing loss percentage, and cooking loss percentage) and shear force were determined. The
results revealed that drip loss percentage, thawing loss percentage, and cooking loss percentage were not
significant difference between groups (p > 0.05). For shear force values, there was significant difference (p <

0.05), normal group had a higher shear force value than moderate, severe, and extreme groups.
Keywords: Breast meat, Shear force, Water holding capacity, White striping
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(African Swine Fever: ASF)
-19
.. 2560-2564 2.36
1.30
490 , 2564) .. 2566

(white striping) (Kuttappan et al., 2012a)

(lipidosis) (fibrosis); (Kuttappan et al., 2013b)
4
(Kuttappan et al., 2016)
(Kuttappan et al.,
2012D; de Carvalho et al., 2020)
(Petracci etal., 2013; Carvalho et al., 2021)

438

42 25-2.1
4
Kuttappan et al. (2016) 4 (Fig. 1)
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90ee

Source: Kuttappan et al. (2016)
Fig. 1 Classification of the white striping myopathy according to the level of severity (0 = normal, 1 = moderate,
2 = severe, and 3 = extreme) of the apparent white striation in the muscle. Normal - No distinct white lines.
Moderate - Small white lines, generally < 1 mm thick, but apparently visible on the fillet surface. Severe - Large
white lines (1 - 2 mm thick) very visible on the fillet surface. Extreme - Thick white bands (> 2 mm thickness)
covering almost entire surface of fillet.

(Drip loss percentage) (Thawing loss percentage)
(Cooking loss percentage) Honikel et al. (1986)
(Water bath) 80
Texture analyzer (model TA.XT Plus, stable
micro systems., Ltd., London, England) 5 kN (Warner Brazler Shear Force)

(maximum force, Kg)

PROC GLM
(General Linear Model) ~ Equation 1 Tukey
SAS studio p<0.05
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Table 1
Petracci et al. (2013)

Kuttappan et al. (2012a)

(p>0.05)

(2020)

Zhuang (2016)

(p>0.05)

Bowker and Zhuang, 2016)

pH

2555)

61

Yi= Ut TtE; (1)

(p > 0.05)
Saringkhan et al. (2020)

2 6 9
2 Mudalal et al. (2015)

Trocino et al. (2015)
Saringkhan et al.

3 Bowker and

(p > 0.05) (Kuttappan et al., 2013a; Trocino et al., 2015;
Kuttappan etal. (2013a)  Sogliaetal. (2018)
pH
pH
(.
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(p<0.05)

Carvalho et al. (2021)
(p<0.05)
( myosin  actin)
(lipidosis) (fibrosis) (Petracci et al., 2013)
Petraccietal. (2014)  Mudalal et al. (2014)

(texture)

75
(Warner, 2017)

Table 1 Effect of white striping levels (normal, moderate, severe, extreme) on water holding capacity and shear
force

Levels of white striping
Parameter p - value
Normal Moderate Severe Extreme
Drip loss (%) 1.80+0.27 1.75+0.17 1.55+0.34 1.77+0.16 0.741
Thawing loss (%) 4.32+1.04 4531052 3.8310.78 4.9440.32 0.745
Cooking loss (%) 29.1620.86 26.64+1.29 28.19+0.38 27.6621.50 0.455
Shear force (Kg) 31.4043.30° 16.16+1.30° 14574093 17.9443.17° 0.001

Means (£SEM) with different superscripts in the same roll indicate a significant difference (p < 0.05)
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(Buceros bicornis)

Population density of Great Hombill (Buceros bicornis) in non-breeding season at the core area
of Khao Yai National Park
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(Buceros bicomis)
144 (12 x 12 )
2565 4 (line transect)
10 15
Distance Sampling DISTANCE 7.5 52
2.86 (95% CI=1.10- 7.45) 190 /

Abstract

The objective of this study was to estimate population density of Great Hombill (Buceros bicornis) at
the core area of Khao Yai National Park to be used for population monitoring and conservation management
planning. The study area covers 144 square kilometers (12 km x 12 km). Field survey was conducted in
non-breeding season from June 2022 to September 2022 by using 10 transect lines with the distance of 1.5 km
per line transect. Distance sampling and DISTANCE 7.5 program were used to estimate hornbill density, based
on sighting data. The results indicated that 52 observations for the Great Hombill were detected. The density
and the mean cluster size of the Great Hornbill were 2.86 (95% Cl = 1.10-7.45) individuals/km? and 1.90
individuals/cluster. The results can be used for planning conservation and management of the Great Hornbill.
Keywords: Density estimation, Great Hornbill, Hombills, Khao Yai National Park, Population
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(hornbills) keystone species
(Poonswad et al., 2013)

( , 2553)
(primary forest) 1.27 2010-2020 (FAQ,
2020)
(Poonswad et al., 2013)
IUCN Red List (Trisurat et al., 2013)
.. 2505
2,168
14 .. 2548
¢ " (Important Bird
Area  IBA) 4 13
Anthracoceros albirostris Buceros bicornis Aceros undulatus
Anorrhinus austeni ( , 2561; , 2563)
3 Poonswad and Tsuji
(1994) Poonswad (2008) 4
Round et al. (2005)
4
057,013,004  0.02
( , 2010)
Distance sampling
2 (line transects) (point transects)
(Gregory etal., 2004)
detection function
(Thomas et al., 2013) DISTANCE
(free software)
Windows version Distance sampling
(Upton, 2020) (Great
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( 12 X
Fig. 1

14.00-17.00 .

745000

1600000

1585000

745000
Legend

[ study area

% Khao Yai National Park Headquarters

— 10 transect lines

—— Khao Yai National Park Boundary

61

1 4

Distance sampling

2 )

144

(line transect)

10
15 (Fig. 1)
4 1-2

(Gregory et al., 2004)

750000 755000

750000 755000

Description of 10 transect lines

t1: Bueng Phai - khlong | Thao

t2: Thanaratch Road

t3: Km. 33 — Nong Phak Chi

t4: Dong Tiw — Nong Phak Chi

t5: Visitor Center — Haew Suwat Waterfall

760000

760000

15

34

06.00-11.00 .

765000

N

770000

W

765000 770000

t6: Visitor Center — Haew Suwat Waterfall

t7: Pha Kluai Mai Campground — Haew Suwat Waterfall

18: golf course

t9: National Park Research and Innovation Center —
Sai Sorn Reservoir

t10: Khao Khiao Road

Fig. 1 The location of 10 line transects at core area of Khao Yai National Park
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( )
(range finder),
4 - 2565
60 (15 x 10 x4 )
Distance sampling (Upton, 2020)
DISTANCE 7.5 (Thomas et al., 2010)
Buckland et al. (1993) (D)
(P Distance)
DISTANCE 7.5 Equation 1 (Buckland et al., 1993)
n-f(0
p= 110 il
D =
n =
f(0) = (Zero perpendicular distance)
L = ( )
DISTANCE 7.5 Detection function
(Key function) half-normal,
hazard-rate  uniform (Series expansion)  cosine Detection function
(Data filer) truncation

AIC (Akaike's information criterion)
the principle of parsimony,

(precision)
confidence Interval)

p (Goodness-of-ft test x?) 0.05

Buckland et al. (1993)

(%CV)
, 959% (95% Cl
GOF Chi-
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- 2565 4
10 60
(Buceros hicomis) 52
32 20 38
(mean cluster
Size) 190 [ (Tablel) Gale and Thongaree (2006)
9 18
(2010)
2.21 (encounter rate, NIL) 0.33 (Table 1)
(2553) 0.07
(2553)

(Rosenstock et al., 2002)

Table 1 Number of clusters and estimation of mean cluster size of Great Hornbill (Buceros bicomis) in
non-breeding season at the core area of Khao Yai National Park from June to September 2022

Detection Number of clusters ~ Mean cluster size ~ Standard error -~ Encounter rate
observations (n) (nlL)
Sighting 20 1.90 0.27 0.33
Table 2
(Key function) Uniform
(Series expansion) cosine 150 Detection
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Probability Fig. 2 Goodness-of-fit chi-square test probability (GOF Chi-p)
0.74 AIC 132.76 95 (95%
Cl) 1.10-7.45 (%CV) 47.80
4

(Poonswad et al., 2013)
60-80 Detection function

(Buckland et al., 1993; Barraclough, 2000)

Table 2 Key function and Series expansion for the detection function fitted to Great Hornbill (Buceros bicornis)
density estimation data in non-breeding season at the core area of Khao Yai National Park from June to September 2022

Key function + Right Akaike Information  Goodness-offit chi-square  Density ey
Series expansion  Truncation (m)  Criterion (AIC)  test probability (GOF Chi-p) ~ 95% Cl :
Uniform + cosine 150 132.76 0.74 1.10-7.45 47.80
m——\

T

Deleclion
o
=

120 140

Perpendicular distance in meters

Fig. 2 Detection Probability Plot of Great Hornbill (Buceros bicornis) by using uniform key function, cosine series
expansion and 150 m right truncation

156
286 (CV=4780%) (Tabe3)  CV
14

211 3.42 (CV=33.5%)
cv
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Round et al. (2005) 2546-2548
line transect 4
2.86
Gale and
Thongaree (2006) 9
line transect 0.12
(2553)
point transects 5.28
(n=T71)

Table 3 Density of clusters and density estimation of Great Hornbill (Buceros bicornis) in non-breeding season
at the core area of Khao Yai National Park from June to September 2022

Density (individuals/km?)

95% Confidence
Interval (95% Cl)
Lower  Upper

densityof  number of
Detection clusters(DS)  observed  Density  standard % coefficient of
(clusterskm?) objects (n) (D)  error (SE4)  variation (%CV)

Sighting 1.56 14 2.86 1.37 47.80 110 745
Sighting + Hearing 2.11 19 342 1.15 33,50 174 6.75
(Buceros bicornis)
144 2565
(line transect) 60 52
2.86 (n=14) 190 /
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Effect of storage duration on biochemical changes in canine packed red blood cells
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CPDA-1 4
pH
3,7,14 21,28 35

(p < 0.05) 4 21

Abstract

This study aims to evaluate the effects of storage time on biochemical changes in CPDA-1-preserved
canine packed red blood cells stored at 4 °C, by comparing the level of potassium, pH, level of supernatant
hemoglobin and percentage of hemolysis in the sample in the first day of blood product processing, and day
3,7,14,21, 28 and 35 of the storage period. The results revealed that the length of storage time was related to
the increase in the level of potassium, supernatant hemoglobin and percentage of hemolysis, and a decline in
pH. All parameters were significantly altered in canine packed red blood cells stored at 4 °C up to 28 and 35
days comparing to those in canine packed red blood cells stored at 4 °C for 21 days (p < 0.05).
Keywords: Canine packed red blood cells, Biochemical changes, Blood transfusion, Storage time
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(packed red blood cells; PRBCs)
(whole blood)
(centrifugation) 80 (Abrams-Ogg and Blois, 2022)

(Kisielewicz, 2016) (volume overload)
(euvolemic anemia)
(Walker, 2016)
1-6 21-35
(Kisielewicz, 2016; Abrams-Ogg and Blois, 2022)
(anticoagulant preservative solution)
(red blood cell storage lesion)
(physical changes) (metabolic
changes) (Obrador et al., 2015; Klein, 2017; Abrams-Ogg and Blois, 2022)
(oxidative stress) (cell viability)
(Singkanya et al., 2010)
(Obrador etal., 2015)

(Obrador et al., 2015; Abrams-Ogg and Blois, 2022)
(biochemical changes)

(Oyetetal., 2018)

(hematocrit; Hct) 35
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(fresh whole blood) 5 350
(double bag) 350
citrate-phosphate-dextrose-adenine 1 (CPDA-1) 49
jugular vein
2
(centrifugation)
5,000 x g 4 5  (Abrams-Ogg and Blois,
2022)
4
pH (supernatant hemoglobin)
(percentage of hemolysis)
(D1) 3,7,14,21,28 35 (D3, D7, D14, D21, D28, D35)
pH
(automated blood gas analyzer)
(supernatant cell-free hemoglobin) optical
spectrophotometer (Chang et al., 2017)
Equation 1:
Percentage of hemolysis = (100- Hef x Sl#pé?;?ﬁganqggglblér?ge glngogIobln (gd (1)
repeated measures ANOVA
Bonferroni's multiple comparison post-hoc test GraphPad Prism, Version 6.0 h for
Macintosh (GraphPad Prism Software, San Diego, USA)
p<0.05
pH
4
Tablel  Fig. 1-4
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3 (p<0.05)
28-35
21
28 35 (p<001  p<0.001 )
pH
21 (p<0.05) 28-35  (p<0.001)
pH 28 35 pH
21 (p<005 <001 )
21 (p<0.01) 28 3
21 (p<0.01)
21
28-35
21 (p<0.01)
(intracellular electrolyte)
sodium-potassium-ATPase cationic pump (Adams
etal., 2015) (hemolysis)
(Oyet et al., 2018)
3 28-35
28-35
sodium-potassium-ATPase cationic pump
4
sodium-potassium-ATPase cationic pump 1-4
ATP (Bennett-Guerrero et al., 2007; D'Alessandro et al., 2015)
(hyperkalemia)
(Obrador et al., 2015)
pH
(Obrador etal., 2015; Oyet et al., 2018; Abrams-Ogg and Blois, 2022)
pH
Wilsonetal (2017) ~ Oyetetal (2018) pH
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lactate

(anaerobic metabolism of glucose)

reaction)

(acidemia)

pH
(adverse transfusion

(Abrams-Ogg and Blois, 2022)

Table 1 Level of potassium, pH, supernatant hemoglobin and percentage of hemolysis in CPDA-1-preserved
canine PRBCs during 35 days of storage (n=5)

Parameter D1 D3 D7 D14 D21 D28 D35
Potassium (mmol/L) 2691033 360:0.32  426:043 496034  530£0.16  7.12+0.34  8.98:0.43
pH 7124015  7.06:011  693t0.13 676023  656£0.17  6.14+0.15  6.04£0.19
Supernatant hemoglobin (g/dL)  1.2740.12  1.3240.07 1374003  140£0.02  160:0.14  196+0.19  2.28#0.26
Percentage of hemolysis 023:0.02  027+0.03  027+0.03  029+0.04  0310.04  062+0.04  0.68+0.02
Note: Data are means+SD

10+ o

- ]

N

a B

64 I

=i

Potassium (mmol/L)

D3 D7 D14 D21

D28 D35

Fig. 1 Level of potassium in canine PRBCs stored at 4 °C during 35 days of storage. (*) represent the
significance that was assigned according to the comparison with D1; * p < 0.05, ** p < 0.001. (*) represent
the significance that was assigned according to the comparison with D21; #p < 0.01, ** p < 0.001.
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(R
6- 5 5

T T T T T T T
D1 D3 D7 D14 D21 D28 D35

pH

Fig. 2 Level of pH in canine PRBCs stored at 4°C during 35 days of storage. (*) represent the significance that
was assigned according to the comparison with D1; * p < 0.05, ** p < 0.001. (") represent the significance that
was assigned according to the comparison with D21; *p < 0.05, * p < 0.01.

3

H

Supernatant hemoglobin (g/dL)
N

Laannl

T
D1 D3 D7 D14 D21 D28 D35

Fig. 3 Level of supernatant hemoglobin in canine PRBCs stored at 4°C during 35 days of storage. (*) represent
the significance that was assigned according to the comparison with D1; ** p < 0.01, ** p < 0.001. (*) represent
the significance that was assigned according to the comparison with D21; #p < 0.01.

0.8+

¥
3

0.6

0.4

100

D1 D3 D7 D14 D21 D28 D35

Fig. 4 Percentage of hemolysis in canine PRBCs stored at 4°C during 35 days of storage. (*) represent the
significance that was assigned according to the comparison with D1; ** p < 0.01, ** p < 0.001. (*) represent
the significance that was assigned according to the comparison with D21; * p < 0.01.

Percentage of hemolysis
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(Obrador etal., 2015; Oyet et al., 2018)

28
21
28-35
28  (Rodrigues et al., 2020)
ATP
(D’Alessandro et al., 2015; Oyet et al., 2018)
(Klein, 2017)
(renal tubular injury)
(Obrador et al., 2015; Walker, 2016; Abrams-Ogg and Blois, 2022) Food and Drug Administration
(FDA)
1 (Hess, 2012)
4 35
1 21
0.31+0.04 28
35 062£0.04  0.6810.02
CPDA-1 4
28-35
21
pH
4
pH 28
35
pH 21
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Rickettsia uas Bartonella
Rhipicephalus
Molecular detection of Rickettsia and Bartonenia in Rhipicephalus ticks collected from domestic
dogs and cattle in Khon Kaen and Loei Provinces
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Rickettsia Bartonella

Rhipicephalus 157 83 :

: Rhipicephalus 500 Rhipicephalus
sanguineus (51.6%, 258/500) R. haemaphysaloides (0.6%, 3/500) R. microplus (33.6%, 168/500)
Rhipicephalus spp. (14.2%, 71/500) Rickettsia sp. R. sanguineus

1 (0.2%, 1/500) Bartonella
17-kDa gItA ompA
ompB  scad Rickettsia sp. Rickettsia sp. Tenjiku01

Abstract

The objective of this study was to detect Rickettsia and Bartonella bacteria in ticks collected from 157
domestic dogs and 83 cows in Khon Kaen and Loei provinces, Thailand. A total of 500 Rhipicephalus ticks,
including Rhipicephalus sanguineus (51.6%, 258/500), R. haemaphysaloides (0.6%, 3/500), R. microplus
(33.6%, 168/500), and Rhipicephalus spp. (14.2%, 71/500), were identified. Sequence and phylogenetic
analyses of partial rickettsial 17-kDa, gltA, ompA, ompB, and sca4 genes revealed Rickettsia sp. detected in a
male of R. sanguineus infesting a dog in Loei province. Moreover, this Rickettsia sp. belonged to the spotted
fever group rickettsiae and was also closely related to Rickettsia sp. Tenjiku01 isolated from a patient returning
to Japan from India.
Keywords: Cattle, Domestic dogs, Tick, tick-bome bacteria
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Ehrlichia canis

Rickettsia rickettsii Francisella tularensis
Rocky Mountain spotted

fever (tularemia) (ehrlichiosis)
Rhipicephalus

(two-host ticks  three-host ticks)
Rhipicephalus Spotted fever group (SFG) R rickettsil Rocky
Mountain spotted fever R, conorii subsp. indica Indian tick typhus (Parola et al,
2013) Bartonella henselae Rhipicephalus ~ R.

sanguineus (Wikswo et al. 2007)

R. sanguineus B.

henselae
Bartonella B. koehlerae
(Billeter et al., 2012)
Bartonella spp. .. 2542-2544
R. felis 1
.. 2545-2546

R. conorii subsp. indica 2

B. henselae
B. quintana 17 (3.3%)B. elizabethae
19 (3.6%) (Bhengsrietal., 2011)
Bartonella

Bartonella

. . 2558-2559
15 1)

Bartonella spp.

(transovarial transmission) (Wechtaisong et al., 2021)
B. phoceensis
(Saengsawang et al., 2021) B. rochalimae

R. sanguineus
R. sanguineus
Rickettsia spp.
46
Rickettsia sp. 8
(Parola et al., 2003)
521

R. helvetica 5

20 (3.8%) Bartonella spp.
51  (9.8%)  B. vinsonii subsp. vinsoni
Rickettsia
Rhipicephalus
Rickettsia
o
15 ethanol 70%
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-20°C Olympus
SZXT7 (Olympus Corporation, Japan) Cooley (1946)
Molecular identification
(Black and Piesman, 1994)
10% sodium
hypochlorite 1 3
15
(tissue grinder)
G-spin™ DNA kit (INtRON Biotechnology, Korea)
-20°C
PCR

Table 1 Primers used for PCR detection of Rickettsia, Bartonella, and tick DNA

Target species  Targetgene  Primername  Primer sequence (5'-3) L?Sg)th Reference

Rickettsiaspp. ~ 17-kDa Rri761p  CATTGTTCGTCAGGTTGGCG 434 Webbetal, 1990

antigen Rr17.492n  GCTCTTGCAACTTCTATGTT

gltA RpCS.887p  GGGGGCCTGCTCACGGCGG 380  Rouxetal, 1997
RpCS.1258n  ATTGCAAAAAGTACAGTGAACA
ompA RR190.70p  ATGGCGAATATTTCTCCAAAA 532 Regneryetal, 1991
RR190.602n  AGTGCAGCATTCGCTCCCCCT
ompB RIC-F CACCCAGCAAGGTAATAAGTTTA ~800  Hirunkanokpun et al., 2022
RICR GCTATACCGCCTGTAGTAACAG
scad RID749F  TGGTAGCATTAAAAGCTGATGG 1078 Jiang etal., 2005
RiDI826R  TCTAAATKCTGCTGMATCAAT
Bartonellaspp. TS UR-bartol ~ CTTCGTTTCTCTTTCTTCA 720 Rolainetal, 2003
UR-barto2 ~ CTTCTCTTCACAATTTCAAT
Ticks KSIRNA 16541 CTGCTCAATGATTTTTTAAATTGCTGTGG 460  Black and Piesman, 1994
165-1 CCGGTCTGAACTCAGATCAAGT
PCR
PCR
Rickettsia ~ Bartonella Rr17.61p/Rrl7.492n 17-kDa antigen
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Rickettsia ~ URbartol/URbarto2 ITS Bartonella (Table 1)
Rickettsia spp. 4
(Table 1) PCR 10X buffer
2 25 mM Mg(Cl, 15 10 mM dNTPs 05 10 um
forward primer 10 uM reverse primer 05 Taq DNA polymerase 0.2
2 20
PCR Mastercycler® nexus (Eppendorf, Germany)
PCR
(agarose gel electrophoresis) 1%
ethidium bromide 100 30
GF-1 Ambiclean kit (Vivantis technologies,
Malaysia) Sanger sequencing U2bio (Thailand)
Blast https://blast.nchi.

nim.nih.gov/Blast.cgi ~ NCBI (National Center for Biotechnology Information)
(percent identity)

(DNA alignment) (phylogenetic trees)
MEGA 11 (Molecular Evolutionary Genetics Analysis) version 11.0.13 maximum likelihood ( Tamura et
al,, 2021) bootstrap 1,000
: (Table 2) 157
322 R. sanguineus 258 (80.1%)
R. haemaphysaloides 3 (0.9%) Rhipicephalus sp. 61 (18.9%)
83 178 R. microplus 168 (94.4%)
Rhipicephalus sp. 10 (5.6%) 3
(Cornet et al., 2009; Tanskul et al., 1983)
Rhipicephalus

R. haemaphysaloides
Tanskul et al. (1983)
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PCR
Rickettsia Bartonella

Rickettsia sp.
39 (2.6%)

PCR

Rickettsia sp.

SFG
Bartonella
Bartonella
PCR
Bartonella

PCR

(Gutiérrez et al. 2017)

al. 2008) Bartonella

R. sanguineus 1
Rickettsia sp. 1
Rickettsia spp.

Bartonella

(Ctenophalides felis)
(Billeter et

Table 2 PCR results of Rickettsia and Bartonella in ticks collected from domestic dogs and cattle

No. of samples No. of positive ticks

Province Host (No.)  Ticks species (No.) fested (sex) e
KhonKaen  Dog (136)  Rhipicephalus sanguineus (226) 102M/124F 0 0
Rhipicephalus haemaphysaloides (3)  o\y1F 0 0
Rhipicephalus sp. (54) 5N 0 0
Cow (81)  Rhipicephalus microplus (164) 2OM/142F 0 0
Rhipicephalus sp. (10) 10N 0 0
Loei Dog (21)  Rhipicephalus sanguineus (32) 13M/19F M 0
Rhipicephalus sp. (7) N 0 0
Cow (2) Rhipicephalus microplus (4) AF 0 0
Total 240 500 139M 290F 7IN M 0

*F= female M= male N=nymph
Rickettsia
PCR 5 Rickettsia sp.
GenBank (accession

number)

OP947090 (17-kDa antigen) OP947091 (gltA) OP947092 (ompA) OP947095 (ompB)

123



61

OP947093 (scad)
GenBank
(NZ_BCMR01000000)
ompB 99.38%

Rickettsia sp. clone LOI27

scad 99.63% 5
Rickettsia sp. clone LOI27
60
1 (Takajo et al., 2016)
Rickettsiasp. 2
CMCMICRO 2
(Prakash et al., 2012)
R. sanguineus
(Parolaetal., 2003)

98.62%

Rickettsia sp. clone LOI27
R. sanguineus
Sanprick et al., 2019) Rickettsia sp. clone LOI27
R. honeii, TT-118 (U43809)
(Robertson and Wisseman, 1973)

H. hystricis

Ixodes sp.

(A)

Rickettsia parkerf (EF102237)
Rickettsia rickettsii (M28479)
Rickettsia africae (MT150805)
78|  Rickettsia jinxinensis (MH932039)
Rickettsia hellongiangensis (AB473811)

72 *Rickettsia sp. clone LOI27 (OP947090)

g1 Rickettsia sp. Tenjiku01 (NZ_BCMR01000011)
Rickettsia raoulti (MHI32034)

53 Rickettsia aeschimannil (MHI32030)

Rickettsia massiliae (KT032120)

Rickettsia rhipicephali {DQBB5207)

Rickettsia helvetica (LC379448)

Rickeltsia tamurae (AB812550)

17-kDa antigen 99.77%

17-kDa antigen
(Philip et al., 1958) 2

Blast )

Rickettsia sp. Tenjiku01
gitA99.21%  ompA 97.87%

Rickettsia sp. Tenjiku01

Rickettsia sp. clone LOI27
98.07%

ompA  Rickettsia sp.

R. conorii subsp. indica

Rickettsia sp.
(Kamonwan, 2016;
spotted fever group rickettsiae
Rhipicephalus sp.

R. japonica isolate LOI 61-64 (MW415896)
(Hirunkanokpun et al., 2022)

Rickettsia sp. Tenjiku01 ENZ,BCMRO1000OO53( )
*Rickeftsia sp. clone LOI2Z7 (OP947091)
Rickettsia africae (LC565701)
Rickeltsia honei (AF018074)
Rickettsia parkeri (KFT82313)
Rickettsia rickettsii (HMA46474)

[ Ricketisia rhipicephali(DQBB5206)
Rickeltsia massiliae (KUU498299)
_ERr‘ckensre racultii (MNG50EOT)
Rickellsia japonica (DQI0Y0TI)
4'7#?{0#:01!5#}: Jingxinensis (OLA56124)
Rickettsia heflongjiangensis (AB473812)
Rickellsia australis (U59718)

Rickettsia aeschimannii(MH267737)

5.

&

Rickeltsia asembonensis (MKS23729)
56 Rickeltsia felis (MK509750)
5‘45 Rickettsia sp. of1 and 5 (AY253286)
Rickettsia bellii (AFA45380)

Rickefisia tamurae (AB812551)
Rickettsia falis (MGBA3575)
Rickettsia asembonensis (MW508473)

Rickettsia bellii (MH282858)

0.02 ooz

100 | Rickeitsia sp. CMCMICROZ2 (HM587249)
100 "L Ricketisia sp. Tenjigu01 (NZ_BCMRO1000011)
*Rickeltsia sp. clone LOI27 (OP947092)
93 L Rickettsia conorii subsp. Israeli tick typhus (AY197564)
Rickeltsia rickeltsil (MFO88035)
ErRﬂcke!t.sJa honeii TT-118 (U438089)

48

- i Ricketisia parkeri (KX196265)

75| Ricketltsia africae (KT633262)

Rickettsia japonica isolate 61-64 (MW415896)
Rickettsia heflongfiangil (AF179362)

Rickeftsia aeschlimannii (MF379307)

|| Rickettsia rhipicephali {U43803)

b1 - Rickeltsia massiliae (MH532235) 56
L Rickettsia raoultif {(MH932055)

Rickeltsia australis (AF149108)
Rickettsia tamurae (DQ103259)

Rickettsia monacensis (EUBG65232)
Rickettsia felis (AYT270386)

89

(D)

85 — Rickettsia parkeri (AF123717)
e Ricketisia africae (AF123706)

Rickettsia honei TT118 (AF123724)
7 . [Rfckchsla rickettsii (X16353)
" 99, Rickettsia sp. Tenjigud1 (NZ_BCMRO1000001)
*Rickettsia sp. clone LOI27 (OP947095)

|: Rickelisia japonica (AF123713)
& Rickelisia hedlongfiangensis (AY260451)

Htc,ae((sra aeschimannii (AF123705)
Rickettsia raoultii (EUD36984)
B3 7 [ Ricketisia rhipicephali (AF123719)

‘k\] o Rickettsia massiliae (AF123714)

Rickeltsia helvetica (AF123725)

———— Rickettsia tamurae (DQ113810)

- Rickettsia monacensis(EF 380356)
Rickettsia felis (AF182279)

Rickettsia prowazekii (AF123718)
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LOI27 (OP247093)
igu01 (NZ_BCMRO1000008)

Rickettsia prowazekii (DQY26860)

Fig. 1 Maximum likelihood trees of Rickettsia sp. base on partial sequences of 17-kDa antigen (A) gltA (B)
ompA (C) ompB (D) and sca4 (E) genes. Rickettsia sp. detected in this study are indicated in star symbol
(*). R. bellir was included as an outgroup for 17-kDa antigen and gltA, while R. felis was an outgroup for
ompA and R. prowazekii was an outgroup for ompB and scad.

: : 500
R. sanguneus 51.6% R. haemaphysaloides 0.6% R. microplus 33.6%  Rhipicephalus
sp. 14.2% Rickettsia ~ Bartonella PCR Rickettsia sp.
R. sanguineus : 1 Bartonella sp.
PCR Rickettsia sp. 5 17-kDa antigen
gitA ompAompB  scad GenBank

Rickettsia sp. clone LOI27
Rickettsia sp. Tenjiku01
R. sanguineus
Rickettsia sp. clone LOI27

Thailand Research Fund-Chinese
Academy of Science (DBG6180027)
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2 (fiber; FB)
(fragment; FM) (Fig 2) (98%) 3
77.5% 10.4% 9.6% 150-330
330 82.2% (8.6%) 8% (Fig. 3)
R, g TR C
Tk & 8 ¢ 8
~ e — \ e e
E F G
L R

Fig. 2 Shape of microplastics ingested by zooplankton (A); blue fragment (B); white fragment (C); white fiber
(D); red fiber (E); yellow fiber (F-G); blue fiber (H); green fiber
5.7-5,600 150-

330 5.4-5,250
150-330
Larvaceans (5.7-5,600 um), Polychaete larvae (173.1-4,900 um), Copepod (19-3,780 um), Megalopa larvae

(681.8-3,430um)  Copepod nauplius (23.4-3,330 pm)

330 Megalopa larvae (135.2-
5,250 um), Copepod (5.4-4,620 um), Polychaete larvae (555-2,890 um), Nauplius copepod (12.7-1,260 um),

Lucifer sp. (20.8-1,220 um)  Larvaceans (27.7-161 um) (Table 1, Table 2)

330

") B)

FB fyellow) 0.71% FM (blue) 0.36% FB (white) 7.47%

FM {white) 0.57%
FB (white) 9.64% FM (red) 0.36%

M (brown) 1.07%

FM (blug) 2.30%

FB (yellow) 0.57%

FB (red) 10.00% . A§f.

FB (red) 8 62%
FB (green) 0.36%

FB (brown) 0.57% —)
FB (brown) 0.36% e

FB (blue) 79.89% —

FB (blug) 77.14%

Fig. 3 Type of microplastics ingested by zooplankton: (A) group size 150-330 um; (B) group size >330 m
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Megalopa larvae
330

(Rayon)
31%
Polyethylene (8%)
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Larvaceans, Copepod, Copepod nauplius, Lucifer sp.,

Polychaete larvae 30130, 20£20, 70110, 10£30 40430 100
150-330
70£20, 50420, 10+10, 8030, 40£30  30£10
3 (Cotton)
(PP,PET,PE  Polyester) Cotton

Polypropylene (19%), Polyethylene terephthalate (15%),
Polyester (4%) (Fig. 4)

Cotton 31%

Rayon23% /£ (1

PP 19%
PET 15%

Polyester 4%

Fig. 4 Polymer types of microplastics samples

Copepod

Copepod
54

41

(2547)
Copepod
5x10° 41
(2560)
18.19 x10*
6 (2547)
(2560) 54
(2547) (2560) 100
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34%
100%

150-330

4-2,399

100-500
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Vibhatabandhu and Srithongouthai (2022)

Buathong etal. (2020)  Sunetal. (2017)
70%

5.7-5,600
54-5,250 330

Sunetal. (2017)
Buathong et al. (2020)

(Wright et al., 2013)

Cole etal. (2013)

5.10£0.37

150-330

2 Copepod

0.05 Vibhatabandhu and Srithongouthai (2022)
9.97 Buathong et al. (2020)
Cirripedia nauplius 1.1520.05

2
Sunetal. (2017)
160 505
150
(Botterell et al., 2019)

(Andrady, 2011)
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Polypropylene (19%), Polyethylene terephthalate (15%), Polyethylene

(8%)  Polyester (4%) Buathong et al. (2020) Polyethylene
terephthalate (63.9%) Vibhatabandhu and Srithongouthai (2022)
Polyethylene (27%)  Polypropylene (16%) Polyethylene  Polypropylene
(SEAFDEC, 2020)
Polyester ( , 2559)
Cotton (31%) Rayon (23%)  Buathong et al.
(2020)  Vibhatabandhu and Srithongouthai (2022)  Rayon  Cotton
FT-IR
Cotton  Rayon 2
Copepod
Copepod nauplius 70£110 100 150-330
Lucifer sp. 80130 330
5.7-5,600 150-330 54-5250
330
150-330 330
FT-IR
, . 2547,
2547,

161



61

, , . 2560.

. 2559

L2541, . :

Andrady, A.L. 2011. Microplastics in the marine environment. Mar. Pollut. Bull. 62: 1596-1605. doi:
10.1016/.marpolbul.2011.05.03

Botterell, Z.L.R., Beaumont, N, Dorrington, T., Steinke, M., Thompson, R.C., Lindeque, P.K. 2019.
Bioavailability and effects of microplastics on marine zooplankton: A review. Envpol. 245: 98-110.
dol. org/10.1016/}.envpol.2018.10.065

Buathong, D., Sriwisait, P., Pnengsakun, S., et al. 2020. Accumulation of microplastics in zooplankton from
Chonburi Province, the Upper Gulf of Thailand. Ramkhamhaeng International Journal of Science and
Technology 3: 1-12.

Cole, M., Lindeque, P., Fileman, E., Halshand, C., Goodhead, R., Moger, J., Galloway, T.S. 2013. Microplastic
ingestion by zooplankton. Environ. Sci. Technol. 47: 6646-6655. doi: 10.1021/es400663f

Desforges, J.P., Galbraith, M., Ross, P.S. 2015. Ingestion of Microplastics by Zooplankton in the Northeast
Pacific Ocean. Arch. Environ. Contam. Toxicol. 69: 320-330. doi: 10.1007/s00244-015-0172-5

Klangnurak, W., Chunniyom, S. 2020. Screening for microplastics in marine fish of Thailand: The
accumulation of microplastics in the gastrointestinal tract of different foraging preferences. Environ.
Sci. Pollut. Res. 27: 27161-17168. doi.org/10.1007/s11356-020-09147-8

Moore, C.J. 2008. Synthetic polymers in the marine environment: A rapidly increasing, long-term threat.
Environ. Res. 108: 131-139. doi: 10.1016/j.envres.2008.07.025

Pradit, S., Noppradit, P., Goh, G.B., Sornplang, K., Ong, M.C., Towatana, P. 2021. Occurrence of
microplastics and trace metals in fish and shrimp from Songkhla Lake, Thailand during the Covid-19
pandemic. Applied Ecology and Environmental Research 19: 1085-1106.

sun, X., Li, Q., Zhu, M., Liang, J., Zheng, S., Zhao, Y. 2017. Ingestion of microplastics by natural zooplankton
groups in the northern South China Sea. Mar. Pollut. Bull. 115; 217-224,
doi: 10.1016/;. marpolbul.2016.12.004

SEAFDEC. 2020. Polypropylene (PP). http://www.seafdec.or.th/home/phocadownload/Fishery
Knowledge/Miscellaneous/pepp_rope.pdf, 18 2566.

162


http://www.seafdec.or.th/home/phocadownload/Fishery

61

Thushari, G.N.G., Senevirathna, D.M.J., Yakupitiyage, A., Chavanich, S. 2017. Effects of microplastics on
sessile invertebrates in the eastern coast of Thailand: An approach to coastal zone conservation.
Mar. Pollut. Bull. 124: 349-355. dx.doi.org/10/1016/.marpolbul.2017.06.010

Wright, S.L., Thompson, R.C., Galloway, T.S. 2013. The physical impacts of microplastics on marine
organisms: A review. Environ. Pollut. 178: 483-492. doi: 10.1016/j.envpol.2013.02.031

Vibhatabandhu, P., Srithongouthai, S. 2022. Abundance and characteristics of microplastics contaminating
the surface water of the Inner Gulf of Thailand. Water Air Soil Pollut. 50. doi.org/10.1007/s11270-022-
05531-x

163



61

(Macrobrachium rosenbergii De Man, 1879)
Microplastic contamination in giant freshwater prawn (Macrobrachium rosenbergii De Man, 1879)
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(Macrobrachium rosenbergii De Man, 1879)

30 (CL)( )
(AL)( ) BW)( ) ( 5 )
( ) multiple regression
3.40+2.18 20-100 pm

polyethylene terephthalate (41.68%), rayon (33.33%), polypropylene (8.33%), nylon (8.33%)
polyamide (8.33%)
= 3.579+(-0.25xBW)+(-0.574xAL)+(0.74xCL)

Abstract

Microplastic (MP) contamination in Thailand's ecosystems is currently an environmental issue. Its
contamination in living organisms may have a negative impact on human food security. The research explored
MP contamination in the tissues of a giant freshwater prawn (Macrobrachium rosenbergii De Man, 1879). From
fishing by fishermen around the estuary of Trang river total 30 person. The carapace length (CL) (cm), abdomen
length (AL) (cm) and body weight (BW) (g) of the giant freshwater prawn and the, number (pieces/5 grams of
meat weight), size (uum), appearance, color and polymer type were recorded. We used multiple regression
analysis to explore factors affecting accumulation in the giant freshwater prawn. We found 3.40£2.18 pieces/5
grams of meat weight. The most common MPs were blue fibers with size ranged from 20-100 ym. The dominant
polymer types included polyethylene terephthalate (41.68%), rayon (33.33%), polypropylene (8.33%), nylon
(8.33%), and polyamide (8.33%), respectively. We found the relationship between the size of giant freshwater
prawns and the total number of MP = 3.579+(-0.25xBW)+(-0.574xAL)+(0.74xCL).
Keywords: Contaminated, Giant freshwater prawn, Microplastics
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(PlasticsEurope, 2018)
(Silva etal., 2020)
20 .. 2561 359
(PlasticEurope, 2019) 6
(Jambeck et al., 2015)
5 (Authur et al., 2009) 2
(primary microplastics) ~ microbead
(secondary microplastics)
(GESAMP, 2016)

polychlorinated biphenyls (PCBs)
(Cole etal., 2011)
(Wright et al., 2013)
14%
(Pradit et al., 2020)
(Vanetal., 2012) (food chain) ( , 2564)
(Coleetal.,, 2013)  Paratya australiensis

(Nan et al., 2020) Macrobrachium lanchesteri (Tongnunuiet al., 2022) ~ Schwabz et al. (2019)

(Shruti et al., 2020) (Gasperietal., 2018)

3 10 30 . .2565
-20
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blank test 250

(carapace length; CL) ( )
(abdomen length; AL) ( ) (body weight, BW) ()
(The Food and Agriculture Organization of the United Nation: FAO)
Dehaut et al. (2016)

( ) 5
(KOH) 10% 30 1
60°C 5
12 20
55°C 5
3 (stereo microscope) ~ Olympus ~ SZ61 light-
emitting diode 4 20-100 pm, 101-500 pm,
501-1000 ym ~ >1000 pm 2 (fiber) (fragment)
100 pm Fourier transform infrared spectrophotometer (FTIR); Perkin Elmer
4000 400 cm
library
Microsoft Excel Kolmogorov-Smirnov Z test
multiple regression Excel 2007 (Office Professional Plus 2016)
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30
218
(p<0.05) Kolmogorov-Smirnov Z test
3.70-5.40
7.40-10.00 29.33-99.11 4.460.40 8.5310.65
56.18+15.08 3.40£2.18 (Table 1)
(Table 2) 0.5240.55
(Nan et al., 2020) 0.39£0.60 (Daniel et al., 2020) 0.680.55
1.23£0.99 (Devriese et al., 2015) 0.4611.64 (Tongnunui et al,
2022)
( , 2563)

Table 1 Carapace length (cm), weight (g) and abdomen length (cm) in Macrobrachium rosenbergii De Man,
1879

carapace length (cm) weight (g) abdomen length (cm) microplastics
Fisherman (pieces/5 grams
max min meantSD max min  meantSD  max min  meantSD ¢ oot weight)
1 480 370 447:034 8125 2933 54.09+1461 1000 740 853+0.82 3.601.87
2 540 370 461:052 9911 3030 56.64t1814 950 740 848058  4.00:2.67
3 470 390 434:031 7710 3379 57.80£1351 940 7.90 859:0.56 2.60+1.96
average
ot 497 377 446£040 8582 3114 56.18+1508 9.63 7.57 8.53+0.65 3.40£2.18
4 20-100 pm
51 (50.00%) 101-500 pm 9 (8.82%) 501-1000 um 17 (16.67%)
1000 pm 25  (24.51%) (Fig. 1) 3
2 20-100 pm 21 (41.18%) Pradit et al. (2021)
500-1000 pm Tongnunui et al. (2022)
>50-500 pm
(fiber) 82 (80.40%)
(fragment) 20 (19.60%) (Fig. 2)
Penaeus semisulcatus (Abbasietal.,2017)  freshwater shrimp, Macrobrachium
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lanchesteri (Tongnunui et al., 2022) 3

20-40%  10-20% 3-5% (Costa et al., 1986)

(Weintein et al., 2016)
57 (55.90%) 39  (38.20%)
6 (5.90%)
3 3 2
Nan et al. (2020); Devriese et al. (2015); Pradit et al. (2021); Hossain et al. (2020) ~ Daniel et al. (2020)

(Thetford et al., 2003)

(Ugwu et al., 2021) Wringht et al. (2013)

(pieces/gram)

abundance of microplastics

fisherman 1 fisherman 2 fisherman 3 total

W 20-100 pm g 101-500 pm 501-1000 pm =1000 pm
Fig. 1 Quantity of microplastics in varied sizes found in Macrobrachium rosenbergii De Man, 1879 comparing
between the samples from three fisherman and all samples
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=]
£
3
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fishemman 1 fishemman 2 n3

B e fragment
Fig. 2 Microplastic shapes found in Macrobrachium rosenbergii De Man, 1879 comparing between the samples
from three fisherman and all samples

FT-IR 5
polyethylene terephthalate; PET (41.68%), rayon (33.33%), polypropylene; PP (8.33%), nylon (8.33%)
polyamide; PA (8.33%)
(Wang et al., 2019) Pradit et
al. (2021)  rayon, paint, polyester, polyvinyl alcohol  polyethylene Nan et al. (2020) rayon, polyester
polymide  Tongnunui et al. (2022) polydimethylsiloxane, polyamide, polyester  polymethyl methacrylate

( ) (Gurjar et al.,
2021)
(Smith etal.,
2018)
multiple regression 41.1
Equation 1
= 3.58+(-0.25xBW)+(-0.57xLA)+(0.74xCL) (1)
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(Bordbar et al., 2018)

(Moos et al., 2012)
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Table 2 A summary of results from various studies on microplastic contamination in shrimp species.

Species Area Chemical Abundance Size (1im) Shape Color Polymer
Paratya australiensis' Australia NaOH 0.5240.55 piecesg. 36-4668 fiber, black, blue, green, red, rayon, polyester,
fragment, film, transparent, white, polymide
pellet yellow, gray
Crangon crangon’ Belgium HNO,: HCIO,  0.6810.55 pieces/g. 200-1000 fiber transparent, translucent,
41 1234099 piecesly. orange, yeIIow-grgemsh,
purple-blue, pink
Parapenaeops ishardwickii® Thailand KOH10% 411£1.12 500 - 1500 fiber black, blue, white, red rayon, paint,
pieces/individual polyester, polyvinyl
alcohol, polyethylene
Metapenaeus brevicornis® Thailand KOH10% 3.78:0.48 500 - 5000 fiber black, blue, white, red rayon, polyester,
pieces/individual polyvinyl alcohol,
polyethylene, paint
P. monodon/ gastrointestina® Bangladesh H,0,30% 6.60£2.00 pieces/g. ~ 250-5000  fiber, fragment  blue, black, transparent,  rayon, polyamide
green, red
M. monocerous/ Bangladesh H,0,30% 7.80£2.00 pieces/g.  <250-5000 fiber, fragment  blue, black, transparent,  rayon, polyamide
gastrointestina’ green
Fenneropenaeus indicus® India KOH10% 0.39£0.60 pieces/lg. ~ 157-2785 fiber, fragment red, blue, black, polyethylene,
transparent, green polyester,
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Species Area Chemical Abundance Size (1im) Shape Color Polymer
polypropylene,
polyamide
Macrobrachium rosenbergii Thailand KOH10% 3.09£2.30 pieces/5 <100- fiber, fragment  blue, black, red, yellow polyethylene
grams of meat weight ~ greater than terephthalate, rayon,
1000 polypropylene,

nylon, polyamide

Remark: *Nan et al., 2020; “Devriese et al., 2015; *Pradit et al., 2021; “Hossainn et al., 2020; *Daniel et al., 2020; *Thsi study
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Abstract

The study on spatial and temporal variations of sediment quality at 10 stations along the coast of
Chonburi province between 2019 to 2021 was conducted in September and December 2019, May, August and
November 2020 and February, May and August 2021. The parameters for sediment quality of surface layer (0-
1 cm depth) include: the water content (11.31-79.72 % of wet weight), percentage of grain size smaller than 63
1m (5.82-94.30 % of dry weight), and ammonium-nitrogen and silicate-silicon concentrations in pore water
(49.36-979.82 uM and 87.75-237.90 uM, respectively). Almost all parameters show higher values near Bang
Pakong River estuary and progressively decrease as in southward stations all the way to Sattahip. In addition,
temporal studies show the lowering of sediment quality parameters from 2019 to 2021, especially for the
ammonium-nitrogen in pore water and grain size (< 63 ym). Both of which show an improving trend overall for
the studly area over time.
Keywords: Chonburi, Coast, Sediment quality, Spatial variation, Temporal variation
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Fig. 2 Sediment and pore water properties: water content (A); < 63 um of grain size (B); Ammonium-nitrogen
(C); and Silicate-silicon (D)
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Fig. 5 Correlation between silicate-silicon concentration of in bottom waters and pore water in 0-1 cm sediment
depth
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(Reuter and Robinson, 1986; , 2552; , 2550)

Eutrophication (Hauxwell et
al.,, 2003)
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(Scylla paramamosain
Estampador, 1949) 1 2
A preliminary study on growth performance of mud crab (Scylla paramamosain Estampador,
1949) in generation 1 and 2 from grow-out ponds

*

Chonlada Leearam*, Rungtiwa Konsantad, Wasana Arkronrat, Vutthichai Oniam
77000
Klongwan Fisheries Research Station, Faculty of Fisheries, Kasetsart University, Prachuap Khiri Khan 77000,
Thailand
*Corresponding author. E-mail address: Cld.leearam.77180@gmail.com

(Scylla
paramamosain) 1(F1)
2 (F2) 1 180
120 F2
F1 (p<0.05) 150
F2 F1
F2 (p<0.05)
(domestication)

: : (Scylla paramamosain)

Abstract

This study aimed were to compare the growth performances (carapace width, carapace length, and
body weight) of mud crab, Scylla paramamosain between generation 1 (F1) and 2 (F2) of crabs. Both
generations of crab were rearing in a 1,600 m? grow-out ponds for 180 days. The results showed that the growth
of both generations was different at 120 days of rearing period, F2 had a lower carapace length (p < 0.05) than
F1. At 150 days of rearing period onwards, the growth of F2 crabs was found to be obviously deteriorated
because F1 crabs had higher carapace width and body weight than F2 crabs (p < 0.05). The current's study’s
water qualities did not affect this crab species’ growth. Therefore, this study infered that the cultivation of
domesticated mud crabs is important, but the management of crab broodstock culture is needed to get a better
quality of the next generation.
Keywords: Grow-out ponds, Growth, Mud crab (Scylla paramamosain)
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(Scylla spp.)
: (

138,000

( 12562 )

2561)

(Oniam et al., 2021)
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, 2561; Liew et al., 2022)

(Farhadietal., 2021; Bianetal., 2022)

( 1 2558)

(Scylla paramamosain)

( , 2560)
( , 2550)
(domestication)
( , 2551)
(mass production) domestication
2(F2)
domestication
(Scylla paramamosain) Fl R

20 (1=20)

1(F)

180
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1,600 1)
1 28-33 ppt 12-15
L6 )

(FO)
S. paramamosian (
Shellet and Lovatelli, 2011)

1
1 30-50
6.5£0.6 44104 498126 )
800 / ( Selaroides leptolepis Sardinella spp.
Secutor spp. ) 1 5%l /
FO
FO
500 1 400 30 ppt
1.5x2.0x1.2 3
100,000 / 1 30 ppt - 2 (Brachionus
rotundiformis) 3+ 5 (Artemia sp.)
crab 05 ( crab?)
800 / 1 5%/
/ F1 F1
F2
Fl. R
30
(carapace width) (carapace length) (body
weight) 1
30-50%
salinity refractometer ~ Primatech
(DO) DOmeter  YSI  550A (pH)
pHmeter  Cyber Scan pH 11 200

187



61

indophenol blue method colorimetric method
titration method APHA AWWA and WEF (2017)
( ) ( )
Independent sample t-test 95% IBM SPSS Statistics

for Windows (version 21.0; IBM Corp., Armonk, NY. USA)

(S. paramamosian) Fl. R
(Cw) (CL) (BW) F1
F2 1,600 Table 1
F2 120 ( )
F1 F1 F2 (p<0.05)
150 (Fig. 1)
(DO) (PH)
(p > 0.05) 180
F1 F2 (p < 0.05) (Table 2)

Table 1 Carapace width (CW), carapace length (CL) and body weight (BW) of mud crab (Scylla paramamosain)
in domesticated F1 and F2 crabs reared in grow-out pond at 180 days (mean+SD)

Time of 1% generations crab (F1) 2" generations crab (F2)
culture CW (cm) CL (cm) BW (g) CW (cm) CL (cm) BW (g)
initial 1.840.28 1.0£0.1° 0.60.3 1.840.1% 1.0£0.2% 0.640.5°

30 days 5.640.2° 3.640.1° 31.3+4.5° 5.640.2° 3.640.1° 32.045.1°
60 days 6.4+0.5% 4.5+0.3% 49.1+10.7% 6.440.5° 4510.3  48.8+10.5°
90 days 7.0£0.5% 5.040.5% 68.0+13.1° 7.0£0.5° 5.1+0.6° 69.0+8.1°
120 days 8.410.5° 5.840.3* 131.4£25.1% 8.30.6° 5.610.3°  120.5¢23.4°
150 days 9.4£1.1° 6.5+0.8° 199.3168.0° 8.9£1.2° 6.2¢0.7%  157.5¢59.4°
180 days 10.5£0.5% 1.240.4° 230.1+44.6*  100:0.7° 66105  1830£532"
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Means within a row with the different superscripts are significantly different (p < 0.05).

(A) B)
120 a b 80 1 a b
a 70 ajg
~ 100 4 -7
; 22 mb E 50 . 2b
) i ~ a
£ 80 aa 22 £ 50 aa
T aa z a
£ 60 - a4 @
y mF1 g HF1
a J 10
: a0 - %20 ] .o
(o] i 5
20 9o
0o 0.0
30 60 20 120 150 180 30 60 90 120 150 180
Rearing period (days) Rearing period (days)
(&3]
2500 a
a
2000 b
s b
£ 1500 ag
§ 100.0 aa SFl
da uF2
s00 4 @@

30 60 90 120 150 180
Rearing period (days)

Fig. 1 Mean carapace width (A); carapace length (B); and body weight (C) of mud crab (Scylla paramamosain)
in domesticated F1 and F2 crabs reared in grow-out pond at 180 days. The bars marked with different letters
(a, b) indicate statistically significant differences (p < 0.05).

Table 2 Average water qualities of mud crabs (Scylla paramamosain) reared in grow-out pond (mean+SD.).
Domesticated crabs reared in earthen pond

Parameters
F1 F2

Salinity (ppt) 32412.2° 32.512.3
Dissolved oxygen (mg/l) 44114 414112
Temperature (°C) 28.911.9° 28.8£1.8°
pH 8.540.2% 8.610.3
Total ammonia (mg-N/l) 0.1010.121° 0.099:0.140
Nitrite (mg-N/I) 0.0050.018 0.006£0.037°
Alkalinity (mg/l as CaCO,) 148.9£20.9° 159.8+20.6°

Means within a row with the different superscripts are significantly different (p < 0.05).
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F1

F2

Litopenaeus vannamei (Moss et al., 2008)

F2 R

P. trituberculatus

F1

F1

61

F1 F2
F2 150
120 180 F1
150
F1
F2 F2 (inbreeding)
decapod crustacean
Portunus trituberculatus (Gao et al., 2014)
domestication 2
(2558) FO F1
F3
Yulianto et al. (2019)
( , 2562 ) Pratoomchat et al. (2002)
S. semate
Fl R
2 Gao etal. (2014)
(selective breeding program)
F2
F2

(Scylla paramamosain) 1(F1) 2

F2
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F1 120
150-180
F1 selective
breeding program
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, , . 2560.
, . 2562 . (Scylla spp.).
37: 405-413,
, . 2562 (Scyllaspp.)
13: 25-36.
: . 2558, (Portunus
pelagicus) 1 3 : 32: 49-58.
, : . 2561.
(Scyllaspp.). 57.
, ., 338-346.
, : . 2550.
: 62: 230-236.
: , . 2561,
(Scylla serrata, Forskal 1775). 2561.
: . 400-414.

, . 2551,

APHA, AWWA, WEF. 2017. Standard Methods for the Examination of Water and Wastewater, 23 ed.
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Plankton population dynamic and water quality correlations in Mae Jang reservoir, Mae Moh
EGAT, Lampang province

*

Pornpruedtikorn Rattanapaiboon, Sudaporn Tongsiri, Teppitag Boonta, Jongkol Promya, Udomluk Sompong*
50290

Faculty of Fisheries Technology and Aquatic Resources, Magjo University, Chiang Mai 50290, Thailand

*Corresponding author. E-mail address: udomluk.sompong@gmail.com

2564 - 2565 7 58 Peridiniopsis sp.,
Peridinium sp.  Trachelomonas volvocina 3 35
Polyarthra sp., Tintinnopsis sp. ~ Nauplius larva

6 (. 64 . 65

Abstract

A study on the relationship between plankton and water quality parameters in Mae jang reservoir
Lampang province from February 2021 to March 2022. Phytoplankton were found. Seven Divisions and 58
species. Of the dominant phytoplankton species were Peridiniopsis sp., Peridinium sp. And Trachelomonas
volvocina respectively. Three Phylums and 35 species of zooplankton were found. The dominant zooplankton
species were Polyarthra sp., Tintinnopsis sp. and Nauplius larva, respectivety. From the type and amout of food
found in stomach, four dominant species of fish that feed on plankton were Red cheek barb, Silver barb Black
margin spiny barb and Leaffish. The correlation analysis of all data, zooplankton was positive correlation with
phytoplankton. The Water quality in the Mae jang reservoir did not affect to the capacity of primary producer.
From the water quality assessment by using phytoplankton as bioindicator, thr dinoflagellate and green algae
were the dominant algal groups in the first six-month period (Feb-July, 2021). The water quality assessment
was meso-eutrophic status. The dinoflagellate and euglenoid algae were the dominant algal groups in the last
six-month period (Oct 2021-Mar 2022).The status of water quality assessment was indicated to meso-eutrophic
status. The water quality is suitable for aquaculture.
Keywords: Dynamic, Phytoplankton, Zooplankton, Reservoir
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Upper Zone

Middle Zone

Fig.1 Sampling sites in Mae Jang Reservoir, Mae Moh EGAT, Lampang province (L: Inflow, 2; sampling site,

3. Outflow)

120

Rafter Counting Chamber)
(2552); (2542)
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Standard methods for
the examination of water and waste ~ APHA, AWWA and WPCF (2012).
AARL - PP Score
(Applied agal research laboratory-Phytoplankton score) ( , 2550)
Multivariate Statistic
Package (MVSP)  Principal Component Analysis (PCA) Lorraine and Vollenweider (1981)

One-way ANOVA  Duncan’s Post Hoc Test.

95 Statistic Package Social Science (SPSS) version 25.0

7 Divisions

Division Chlorophyta (8~ 18 ) Division Cyanophyta (5 16 ) Bacillariophyta (4
9  )Chrysophyta(3 3 )Pyrhophyta(2 4  )Euglenophyta(l 7 ) Cryptophyta
r 1 ) Division
Cyanophyta 102,003+39,253 cell/L Division

Pyrrhophyta, Chlorophyta, Euglenophyta, Bacillariophyta, Cryptophyta  Chrysophyta
10,099+25,745 , 90,664+45,051 , 63,403£17,333, 30,55611,461, 14,3404,061  6,050£2,022

celllL ( , 2550)

6 ) (Division Chlorophyta) ~ Monoraphidium
contortum 48,625 cell/L (Division Pyrrhophyta) ~ Peridinium sp. 241,604 cell/lL
Peridiniopsis sp. 187,333 celllL
(. .-..2564) ( 2550) (. .2564- . .2565)

(Division Pyrrhophyta)
Peridiniopsis sp. 365,250 cell/L, Peridinium sp. 377,000 cellL  (Division Euglenophyta) ~ Trachelomonas
volvocina 222,750 cell/L 3
AARL-PP-Score 6.6 56-7.5
3
(2549
( ,

2546)
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9
( ) (
)
3 Phylum Rotifera (C.
Monogononta) (19 ), Phylum Arthropoda (Copepoda (5 ), Cladocera(2 ~ ))  Phylum Protozoa (9
) 35 Phylum Rotifera (C. Monogononta)
4681185 (individual L-1) Phylum Protozoa, Phylum Arthropoda
(Cladocera)  Phylum Arthropoda (Copepoda) 148158, 119£30  34%15
(individual L-1) 3 Phylum Rotifera (C. Monogononta)

Polyarthra, (Phylum Protozoa) Tintinnopsis sp.  (Phylum Arthropoda (Copepoda) Nauplius larva
120+40,90£26 66214 (individual L-1)
Polyarthra  Tintinnopsis sp. (individual L-1)
Nauplius larva (individual L-1)

(Shannon-Weaver index)

2564- 2565 - 2565

2564

(Table 1)

Table 1 Phytoplankton diversity and zooplankton diversity Index in Mae Jang reservior, Mae Moh EGAT,
Lampang Province

Diversity index Diversity index Number of phytoplankton ~ Number of zooplankton

Month phytoplankton zooplankton (cells™") (cells™)
February 2021 0.17 0.26 289,583 1,122

March 2021 0.16 031 277,188 1,700

April 2021 031 0.28 879,167 1,320

May 2021 0.05 0.30 60,750 1,559

June 2021 0.15 0.01 255,250 20

July 2021 0.04 0.09 44,000 239

October 2021 0.06 0.09 68,500 226
November 2021 0.17 0.26 285,000 1,115
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December 2021 0.19 0.13 362,750 364
January 2022 0.26 0.13 587,750 384
February 2022 0.29 0.19 787,250 646
March 2022 0.32 0.16 972,000 521
()
17 , 2555)
4
(Table 2)

Table 2 Proportion of total length to the length of the intestine length of 4 fish species

total length intestine length  total length : intestine

SpECEs (cm) (cm) length

Systomus rubripinnis (Red cheek barb) 13 10 1.3

Barbonymus gonionotus (Silver barh) 15 6 25

Mystacoleucus marginatus (Black margin spiny barb) 11 4 2.8

Pristolepis fasciata (Leaffish) 8 25 3.2
2564~ 2565 (Table 3)

05
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( 2542)

(,2544)

Table 3 Water quality properties in Mae Jang reservior, Mae Moh EGAT, Lampang Province

Ter(f‘é')A" Tem?'c\g’ater Tra”if;;ency (;Z/SL) EC(uSlm)  pH  Akalinity (mgl)
February 2021 2180 25306  65:265%  0.008:0.007° 2144£29°  852:04°  117.11#30%
March 2021 361165 33.0:6.0"  346.0°  0.015:0004 231441230 8426037 123.1141(F
April 2021 303:21°  20046.1% 524388  0.012:0000° 2036:18"  600:003  113.89+28"
May 2021 207:06° 20715 224161%  0039:0015° 1172453  769:025°  110.89+4.6"
June 2021 3531215 327:18% 2041320 0025:0015 2367#153° 855:024°  1016748.1°
July 2021 203:40° 204514 2141330 0043:0011° 4655:425¢ 7.37:049°  8033:196°
October 2021 332210 290403 731230 00110004 4577474 807+006°  104.56:05%
November2021 — 30.7+L5®  285:01  61+1902% 001260007  4745:94° 784021  11433#15*
December2021  20.0+1.0%  239+18  65:115%  0.007:0.002° 456.6:4.1°  7.37:0.67°  11556:16*
January2022  307425°  257:06°  47#151%  0005:0004 3628:267° 800:010°  117.78+L6"
February2022 — 28.3+15°  204#48%  18£26*  0.029:0.016° 4520:315° 8.19:0.10° 10467464
March 2022 TR0 BATHE 20487%  0.0300.014° 3839:786°  7.2440.00°  115.78#4.1*
Table 3 water quality properties in Mae Jang Reservoir, Mae Moh EGAT, Lampang Province

DO (mgll) BOD NH,N (mgll) NO,-N NO,;-N PO, >N Chlorophyll-A

(mglL) (mglL) (mglL) (mglL) (hglL)

February2021  6.69:114° 33:124 0359:0035® 001260002 0005:0003° 0.091:0.006° 3974247
March 2021 611035 594008 0.079:0.028  0002:000°  0.005:0001° 0.024#0.003  485+186°
Apiil 2021 6.0:053°  52:0.18"  0573:0.020° 0.003£0.001* 0.002:0.000° 0.082:0.018* 313183
May 2021 46:145° 7050720 0.440:0.078°  0.004£0.003° 0103:0.034° 0215:0071%  4.7242.22°
June 2021 66:145°  6.1:0.78"  0.288:0.086° 0.005:0.003° 0.093:0.087 0.071:0.019%  17.4547.72°
July 2021 66:021° 54050  0.308£0.073% 0.010:0.005° 0.242:0.097  0.051+0.010° 1.50£0.40°
October2021  6.240.06° 54:050¢ 0320:0086® 0.004:0.001% 0.225¢0.002° 0.05340.012° 410+108°
November2021 ~ 5.2:0.23%  50:0.07 030760035 0004:0000° 0.034:0007° 0.0440011° 5.60£2.38°
December2021  5.3#0.38°  7.0:0.67°  0.350:0.031® 0004:0000° 0033:0013° 0047:0007° 383+1.18°
January 2022  3.6£1.22*  65:042¢ 0301:0068 0001:0000° 0.02240.012* 0.169:0.023" 5.9540.74°
February2022  5.3:057® 324072  0378:0136® 0002:0001° 0067:0022° 0146:0012° 1504069
March2022 ~ 50£1.02% 52£085° 044260164 001260008 0051:0022° 0096:0006® 6711325

MeansSD within a row with difference superscripts letters are significantly difference (p < 0.05) as determined
by Duncan’s new multiple range test
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Cladocera, Copepoda  Rotifer
Cladocera, Copepoda  Rotifer
(NHyN,NO,-N  PQ2*-P)

(Fig. 2)

PCA case scores
15

2 sy

Vartor eealing: 4 19

Cyano = Cyanophyta , Chloro = Chlorophyta , Eugle = Euglenophyta , Bacil = Bacillariophyta , Pyrrho =
Pyrrhophyta , Chry = Chrysophyta , Cryp = Cryptophyta ,PCyp = Cylindrospermopsis philippinennsis, PPed =
Peridiniopsis sp. , PPer = Peridinium sp. , T-PP = Total PP, Zol = Polyarthra ,ZNau = Nauplius larva, ZAsp =
Asplanchna , T-ZP =Total ZP

Fig. 2 Principal component analysis scatter plot between species and phytoplankton and zooplankton and
water quality factors in Mae Jang Reservoir between February 2021 and March 2022

Cyanophyta 7
Pyrrhophyta, Chlorophyta, Euglenophyta, Bacillariophyta, Cryptophyta  Chrysophyta
Peridiniopsis sp., Peridiniumsp.  Trachelomonas volvocina
Phylum Rotifera (C. Monogononta)
3 Phylum Phylum Arthropoda (Cladocera, Copepoda) Phylum Protozoa
Polyarthra , Tintinnopsis sp. ~ Nauplius larva
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3222, 3138
. 2552. 1. .2552.
. 2531
: . 2555,
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Knowledge and attitude toward Trichoderma usage of farmers in Trang province.
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Songkhla 90110, Thailand
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1) 2)
2562
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52.10 3750
3.10 2.08 18.36
9.65 2.34
1089 15
367 5
Abstract

This study aimed to explore 1) farmers basic factors 2) knowledge and atitude toward Trichoderma usage
among farmers in Trang province. The study sample were 280 farmers who have trained in Trichoderma producing
workshop in 2019. Structured interview schedule was used for study tool and descriptive statistic was used for data
analysed. The study showed that most of farmers were female with average age 52.10 years old, graduated in primary
school (37.50%). Average family member was 3.10 people with labour force 2.08 people. Farmers had average
18.36 years in farming experience and held average farm area at 9.65 rais. Trichoderma was used in average area
2.34 rais. Finally, framers had Trichoderma knowledge in high level (average score 10.89 from 15) and had attitude
toward Trichoderma usage in agree level (average score 3.67 from 5). The study suggested that should revise the
workshop due to farmer earned low knowledge score in some aspects.

Keywords: Attitude, Farmer, Knowledge, Trang province, Trichoderma
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3
(0.00-5.00 ) (5.01-10.00 ) (10.01-15.00 )
2.3) 3
() () 15
(Rating scale) 5
(1.00-1.80 ) (181-260 ) (2.61-3.40 ) (341420 )
(4.21-5.00 )
(Content validity) 3 I0C
0.97
(Reliability) (Alpha coefficient) 0.70
(Cronbach, 1990 , 2540) 280
3) .
(Frequency) (Mean) (Standard deviation)
1)
280 59.29
52.10 23 71 37.50
3.10 2.08
82.86
55.36 () 21,50 18.21
16.79 () 14.29
8.57 2.86 0.71
82.86
560 /
18.36 ( ) 9.65 58.57
20.00 13.21 571 2.50
0.40 811650 /[
97.86 (..) 13,57
5.36 3.93 2.86 143
11994425 |
99.64 25.00
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| Line/Facebook/YouTube 15.36 / 12.86
143 0.71 2.34
2)
10.89 (Table 1) 5 15
(Table 1)
72.59 21.41
76.57 2343
7257 2143
68.64 31.36
Table 1 Farmers' knowledge toward Trichoderma
. Percentage of answer
Farmers' knowledge toward Trichoderma Average score
Correct (%) Incorrect (%)
Trichoderma producing process (5 points) 3.83 76.57 2343
Trichoderma usage (5 points) 3.63 1257 2143
Trichoderma preservation (5 paints) 343 68.64 31.36
Average 3.63 72.59 2141
Total 10.89 21778 82.22
Table 1
( )
(2559)
3)
(Table 2) 192 (
68.57) 82 | 29.29) 6 2.14)
70.71
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Table 2 Overview of farmers’ attitude level toward Trichoderma usage

Farmers' attitude level Number Percentage
Strongly agree 6 2.14
Agree 192 68.57
Neither agree/disagree 82 29.29

Total 280 100.00

Table 3
3.67
(2560)
3 15)
4.64 14)
4.55 2)
441 3
7) 2.34
10) 2.64
11) 2.76
Table 3 Farmers' attitude level toward Trichoderma usage.
Attitude toward Trichoderma usage Mean SD Attitude level
Agriculture

1) Trichoderma production is too much process and difficult.* 297 1.06 Neither**
2) Matrials in Trichoderma production process are easy to find. 441 049  Strongly agree
3) Trichoderma leavening is difficult to find in local area.* 369 074 Agree
4) Trichoderma production process takes long time.* 347 091 Agree
5) Trichodermai usage in plot does not benefit enough.* 415 051 Agree
6) Regulary using of Trichoderma can reduce plant disease from 403  0.46 Agree

fungi.
7) Trichoderma usage requires quantity of agent and it takes longer ~ 2.34  1.03 Disagree

time than chemical agent.*
8) Trichoderma is microbial pesticides which easy to use in every 396 037 Agree

steps of plant growing.
9) Trichoderma usage in the plot requires much more time.* 313 099 Neither**
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Attitude toward Trichoderma usage Mean SD Attitude level

10) Trichoderma usage is too much process and complex than 264 097 Neither**

chemical usage.*

11) Trichoderma agent has too short life.* 276 099 Neither**
Average agriculture 341 0.7 Agree
Economic

12) Cost of Trichoderma production is not expensive. 429 045  Strongly agree

13) Trichoderma usage can reduce cost of plant disease protection.  4.09  0.29 Agree
Average economic 419 037 Agree
Environment

14) Trichoderma usage is safe for producers consumers and other 455 050  Strongly agree
organisms.

15) Should promote Trichoderma usage among farmersinorderto ~ 4.64 048  Strongly agree
replace chemical usage.

Average environment 460 049  Strongly agree

Total average 3.67 0.68 Agree

*Negative statement, **Neither agree/disagree

3 3
2
1
3

1 2
280

( 52.10 ) 20 (1836 )

( ) (310 ) (208

(965 )
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20 (234 ) 119,944.25 |
( 99.64)
10.89 15
3.67 5
2562
. 2562.
2562
. 2559, .
. http://envocc.ddc.moph.go.th/contents/view/405, 25 2562
, , . 2559.
3. : ,  559-567.
, . 2560.
: 35: 35-43.
. 2540. , 1.
. 2555, 4:108-123.

Yamane, T. 1973. Statistics: An Introductory Analysis. 3 Edition. Harper and Row Publications. New York,
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Bacillus subtilis TU 089

Application extension of microbial pesticides from Bacillus subtiis TU 089 for chili disease
management of farmers in Na Ngam Sub-District, Renu Nakhon District, Nakhon Phanom Province

a h b

Siranee Somsri¢, Thamrongjet Puttamuk®, Wanalai Viriyasuthee®

a

, 11120

, 11120
# Master of Agriculture (Agricultural Resources Management), School of Agriculture and Cooperatives,
Sukhothai Thammathirat Open University, Nonthaburi 11120, Thailand
> Major of Plant Production Management, Department of Agricultural Management, School of Agriculture and
Cooperatives, Sukhothai Thammathirat Open University, Nonthaburi 11120, Thailand
*Corresponding author. E-mail address: wanalai.vir@stou.ac.th

Abstract

The objectives of this study were to study 1) the socio-economic conditions of farmers and chili
productivity, 2) basic knowledge of disease prevention and control in chili production and diagnosis,
3) farmers' practices on chili disease management, and 4) farmer's opinions on important problems in
chili production and chili disease prevention of farmers who have been promoted to use biological agents
together with chemicals and farmers who are not encouraged. Data were obtained using a structured
questionnaire, analyzed using descriptive statistics. The results indicated that farmers from both groups had
the same social and economic conditions. Farmers between the two groups had different prevention of chili
disease. Farmers who were not promoted to use biological agents was higher than farmers who were promoted.
The promoted group had better knowledge about disease prevention and control than the non-promoted group.
The information obtained from this study is beneficial to farmers in planning future chili production.
Keywords: Disease control, Integrated pest control, Large-chili peppers
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167,443
243,515 5,036.72 ( , 2563)
( , 2563)
( , 2559)
( , 2563)
(Pythium sp.)
(Ralstonia solanacearum)
(Cercospora capsici) (Collectotrichum capsici)
( , 2557)
.. 2564
Bacillus subtilis TU 089
B.subtilis TU 089
(
4, 2564) (2563) B.subtilis TU 089
Colletotrichum capsici 85.55%
C. capsici 36.66%
‘ B.subtilis TU 089
" B.subtilis TU 089
B.subtilis TU 089
( 4

2564)
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20
2564/65
1
(
) 10 2 (
) 10
(Questionnaire)
4
1
2
3)
4)
30
(Reliability) (Cronbach'’s alpha)
(2555 0.85
2 (1) 2)
1
0 5 (1)
80-100 (2) 70-79 (3)
60-69 (4) 50-59 (5) <50
(Rating scale)  Likert 5 5= /
4= / 3= / 2= / 1
= / 4.21-5.00
341-4.20 2.61-3.40 1.81-2.60
1.00-1.80
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(90 55
(70 (%) 1
5 1 10
()
B. subtiis TU 089
B. subtiisTUOSY 1 20 7
20
20 30-45
1,396 (Fig. 1)
(80 48
) 1
4 2 10
50 20
20 20
7 1,761
(Fig. 1)
1
10
1,396
1,761 (Fig. 1)
2,197
2,264
( 1 2558)

1,000 -

Yields (kg/r

500 1

0
Extension Non extension

Fig. 1 Yield of chili by extension and non-extension farmer about application of microbial pesticides (Bacillus
subtilis TU 089) for disease management.
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( 950) (40
(10 (- 40)
(30 (20 (10
(Fig. 2A)
(100 (
%) (10 (Fig.2B)
(Table 1)
( , 2557)

60 -
s0 J
5 a0 | -
a2 20 | >
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Freetlent Goed cera Modest f Excellent Moderate Madest Poor

Fig. 2 Farmer's knowledge level in disease management (A) and general knowledge about the diagnosis of
chili disease (B)
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7
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20 7
20 20 I
B. subtilis TU 089
B. subtilis TU
089
B. subtilis TU 089
(2559)
10% 10% cfu/ml
Table 1 Farmers' practice on chili disease management
, Extension Farmer's Non-extension Farmer's
No Practices . .
practice (%) practice (%)
1 Plowing and air-drying soil. 100 100
2 Soil conditioning with dolomite. 90 50
3 Avoid fields that have been spread with chili disease. 100 90
4 Use disease-resistant varieties. 100 100
5 Soak chili seeds with fungicide before planting. 90 80
6  Select the 25-35 day old seedlings that should be ready to be 100 100
transplanted into the field.
7 Regular spacing between row and plant. 80 50
8  Weeds are removed to prevent disease accumulation. 100 100
Regular inspection of the field by walking. 100 90
10 Proper fertilizer application rate. 50 30
11 Use of biologics or antagonistic microorganisms as Bacillus 100 0
subtilis TU 089.
12 Regular spraying of pesticides to prevent plant diseases even if 0 80
the outbreak is not found.
13 Control the moisture in the soil. 100 60
14 Immediate removal of diseased plants, then buried or burned. 100 70
15 Crop rotation. 40 30
Grand mean 80.56 68.88
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( 2.98)
1) 2)
/
(Table 2)
( 2.90)
2)
/ 2)
(Table 2)

Assessment
No Problems . .
Extension Average £ S.D. Non extension Average + S.D.

1. Planting area 2.00£1.25 2.50+1.18
2. Crop production 1.60£1.32 1.40£1.30
3. Weed control 3.18+1.49 2.70£1.49
4. Disease epidemic 3.80£1.55 3.70£1.50
5. Insect epidemic 3.90+1.45 3.00£1.62
6. Harvest 1.60£1.48 2.50£0.82
7. Factors of production are expensive 4.800.42 4.60+1.26
8. Distribution 2.90£0.48 3.20£0.52
9. Knowledge from government agencies 3.00£1.60 2.50£1.20

Grand mean 2.981.22 2.90£1.20

Scores: 5-4.21 = Highest, 4.20-3.41 = High, 3.40-2.61 = Moderate, 2.60-1.81 = Low, and 1.80-1.00 = Lower
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. 2563. https:/fwww.doa.go.th/hortwpcontent/uploads /2020/10.pdf,
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: 48: 313-322.
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(GAP)

(GAP)

Abstract

In this study, Mangosteen Production on Good Agricultural Practice of Farmers in Bo Phloi Sub-

District, Bo Rai District, Trat Province. The objectives of this study were to study reasons for decision to attend
the Good Agricultural Practice (GAP) for Mangosteen Production Project and farmers' knowledge in Good

Agricultural Practice for Mangosteen Production. Data was collected by structural interview. Results of the study
showed that most farmers decide to attend the Good Agricultural Practice Project due to their produces were

in good quality, safe for consumers, and higher yield price and most of the farmers had knowledge in the GAP
for mangosteen production at a high level.
Keywords: Good Agricultural Practice, Mangosteen production, Trat Province
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1,197 953.6
800 337
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(GAP)
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3 1)
2) (GAP) 3)
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0930 0937
20
3 1-5
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3
(Likert) (S.D.) ( ,2551)
2.34-3.00 1.67-2.33 1.00-1.66
2.34-3.00 1.67-2.33 1.00-1.66
3
83.2
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(2552) 68.2
11.09
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Factors relating to adoption of farmer information update through Farmbook Application
by farmers in Pho Thong District, Ang Thong Province

Anan Choemmongkon, Benchamas Yooprasert, Bumpen Keowan

, , 11120
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Nonthaburi 11120, Thailand
*Corresponding author E-mail Address : 2639000252@stou.ac.th

Abstract

The objectives of this research were to study factors relating to adoption of farmer record improvement
through digital farmer registration book by farmers in Pho Thong district of Ang Thong province Farmers used
digital Farmbook registration of farmers in the area of Pho Thong district, Ang Thong province. The results of
the research found out that most farmers adopted the record improvement of farmer registration through DOAE
Farmbook at the lowest level. The positive independent variables toward the adoption of record improvement
through DOAE Farmbook were such as income knowledge of update information by Farmbook application and
the opinion about record improvement through DOAE Farmbook while the negative independent variables
toward the adoption of record improvement through DOAE Farmbook were such as age and agricultural land
ownership.
Keywords: Adoption, Farmer Record improvement, Farmbook Application
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, 2559, 1)
40
DOAE Farmbook
Smart Phone ( , 2561)
.. 2564
26,760 ( 30 2564)
4,405 16.46
30 2564)
2564 6,484 Taro Yamane
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(Multiple Regression Analysis)
1) 56.41
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2)
68,732.03 29,491.50
2.
)
49.7 95.4
94.8
59
235
2)
3)
2
3
3.
209
20.3
19.6
4,
8 2
0.05

15.7

18.3
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0.01

Table 1 Multiple regression analysis of the relationship of variables with the Adoption of update information by
Farmbook application (Y)

, Coefficient ,
Independent variables _ t Sig.
regression (b)
Constant -0.610 -0.251 0.802
X; = Gender -0.058 -0.467 0.641
X, = Age (year) -0.126 -4.616" 0.000
X, = Education level -0.053 -0.648 0518
X, = Farming area (Rai) -0.006 -0.478 0.633
Xs = Income (Bath) 0.0000072 2016 0.046
X; = Knowledge of updgte information by 0012 0104 0918
Farmbook Application
X; = Source of knowledge of update information b .
7= SOUTCE OKIIOWIEELS O Hpaate Inotmation By 135 202 004
Farmbook Application
X, = Opinions of update information by F k .
. Op|n|.ons.o update information by Farmboo 2 606 7708 0,000
Application
- Dependent variables

Y = The Adoption of Update Information by DOAE Farmbook Application
R?=0580 SEE=2613 F=24.885  Sig.of F=0.000
* The statistically significant level of 0.05, ** The statistically significant level of 0.01
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0.05

230



(E-book)

61

Rogers (1983, p. 172)
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