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Inter-station yields trial and yields stability of barley promising lines
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ABSTRACT: The objective of this study was to develop barley varieties providing high yield and stability. The inter-
station yield trial was done during 2022/2023, 4 locations at 1) Samoeng Rice Research Center, Samoeng District,
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Chiang Mai Province 2) Dong Lak Muen Experimental rice and cereal crops, Fang District, Chiang Mai Province 3) Mae
Hong Son Rice Research Center, Pang Mapha District, Mae Hong Son Province and 4) Bo Kluea Royal Project
Development Project, Bo Kluea District, Nan Province. The results showed that planting barley at SMG : Samoeng
Rice Research Center and DLM : Dong Lak Muen Experimental rice and cereal crops promotes the growth of the
FNBL8306 and the highest yield component. The MHS : Mae Hong Son Rice Research Center and BKL : Bo Kluea
Royal Project Development Project of the FNBL#140 in to growth and the highest yield component. Moreover, the
barley promising lines of FNBL#140 was the highest average yield from 4 areas at 285 kg/rai and FNBL8306 was the
most stability at 233 keg/rai. Grown in a general environment similar to this study.

Keywords: inter-station yield trial; barley; yields; yields stability
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Table 1 Inter-station yield trial on agronomic traits and growth of barley promising lines at Samoeng Rice Research Center, Samoeng District, Chiang Mai Province,

season 2022/2023

) ) Flowering Maturity Plant height Plant density Spike density Number of seeds per Weight of seeds 1,000 grain Yield
Lines/Variety days (days) days (days) (cm) (plants/m?) (number of spike /m?) head (seeds/head) per spike (g) weight (g) (kg/rai)
BCMU36-24-SMG-14 57 cd 83 cd 95.91 ab 122 bc 256 c-e 19.45 b 1.17 ¢ 55.78 a 264 bc
BCMU96-9-SMG-36 56 d 83d 97.75 a 137 a-c 288 b-d 18.70 b 1.10 cd 54.84 a 297 b
FNBL8306 57 b-d 83 b-d 95.09 ab 155 a-c 209 e 41.45 a 1.98 a 4539 b 386 a
FNBL#140 58 b 85 bc 90.45 a-c 141 ac 217 de 42.48 a 2.12 a 45.66 b 321 ab
SMGBL94027 56 d 83 d 83.55 bc 115 ¢ 322 a-c 21.05b 1.15c¢c 46.97 b 275 bc
SMGBL90001-1-1-1 58 bc 85 b 94.90 ab 169 a 331 ab 20.05b 1.26 ¢ 54.60 a 316 ab
BRB 2 6la 88 a 90.53 a-c 148 a-c 246 de 40.35 a 1.85 ab 43.47 b 139d
BRB 9 40 e 69 e 68.50 d 173 a 370 a 14.35 ¢ 0.84 d 5197 a 199 cd
Samoeng 1 57 cd 83 b-d 79.65 ¢ 177 a 209 e 48.55 a 1.87 ab 35.99 ¢ 325 ab
Samoeng 2 58 b 84 b-d 81.17 ¢ 165 ab 265 b-e 41.77 a 1.62 b 3598 ¢ 291 b
F-test 0.01 0.01 0.01 0.03 0.01 0.01 0.01 0.01 0.01
CV% 1.57 1.23 8.64 18.43 17.19 17.10 12.35 5.81 16.94

Significant difference by DMRT 0.05 with in row indicated by different lowercase letters
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Table 2 Inter-station yield trial on agronomic traits and growth of barley promising lines at Dong Lak Muen Experimental rice and temperate cereal, Fang District,

Chiang Mai Province, season 2022/2023

. . Flowering Maturity Plant height Plant density Spike density Number of seeds per Weight of seeds 1,000 grain Yield
Hines/Variety days (days)  days (days) (cm) (plants/m?) (number of spike /m?) head (seeds/head) per spike (g) weight (g) (kg/rai)
BCMU36-24-SMG-14 61 b 96 a 81.60 a 182 bc 179 ab 15.75 ¢ 0.95 cd 60.00 a 183 a
BCMU96-9-SMG-36 64 ab 97 a 80.50 a 172 c 187 ab 1577 c 091 cd 57.20 ab 164 a
FNBL8306 65 ab 97 a 71.65 ab 280 a 164 bc 34.98 a 1.75a 49.55 c-e 206 a
FNBL#140 64 ab 97 a 67.08 bc 181 bc 138 bc 32.50 a 1.46 ab 45.22 d-f 217 a
SMGBL94027 65 ab 97 a 61.88 b-d 198 bc 177 ab 15.95 ¢ 0.84 cd 52.48 b-d 163 a
SMGBL90001-1-1-1 65 ab 97 a 72.30 ab 211 bc 165 bc 17.00 c 0.95 cd 55.55 a-c 187 a
BRB 2 71 a 100 a 61.90 b-d 188 bc 112 ¢ 24.25 b 1.06 cd 43.83 ef 168 a
BRB 9 47 ¢ 78 b 55.05 d 208 bc 225 a 14.03 c 0.70d 49.90 b-e 169 a
Samoeng 1 65 ab 99 a 61.75 b-d 203 bc 136 bc 37.83 a 1.46 a 37.88 f 148 ab
Samoeng 2 64 ab 98 a 57.02 cd 223 b 175 ab 31.80 a 1.21 ab 38.00 f 86 b
F-test 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01
CV% 4.61 1.95 10.11 20.17 19.89 19.34 21.81 6.23 17.55

Significant difference by DMRT 0.05 with in row indicated by different lowercase letters
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Table 3 Inter-station yield trial on agronomic traits and growth of barley promising lines at Mae Hong Son Rice Research Center, Pang Mapha District, Mae Hong Son

Province, season 2022/2023

. . Flowering Maturity Plant height Plant density Spike density Number of seeds per Weight of seeds 1,000 grain Yield
Hines/Variety days (days)  days (days) (cm) (plants/m?) (number of spike /m?) head (seeds/head) per spike (g) weight (g) (kg/rai)

BCMU36-24-SMG-14 51 ab 79 a 76.97 a-c 210 b 506 b 16.57 a 0.75 a 38.34 a 182 bc
BCMU96-9-SMG-36 51 ab 80 a 87.25 a 229 b 448 bc 16.27 a 0.68 a 38.47 a 183 bc
FNBL8306 51 ab 79 a 89.40 a 250 b 444 bc 16.88 a 0.74 a 31.85b 236 ab
FNBL#140 51 ab 81a 85.60 a 252 b 429 bc 19.65 a 0.82 a 3334 b 298 a
SMGBL94027 49 b 78 a 67.95 b-d 236 b 545 b 9.57 bc 0.24 c 20.44 cd 74 e
SMGBL90001-1-1-1 51 ab 79 a 82.97 a 229 b 455 bc 19.10 a 0.86 a 37.46 a 148 cd
BRB 2 52 a 79 a 77.88 ab 234 b 407 ¢ 10.45 bc 0.31 bc 22.25 ¢ 91 de
BRB 9 44 c 65 b 64.12 cd 256 b 603 a 11.78 b 0.60 ab 37.97 a 213 b
Samoeng 1 50 ab 79 a 64.42 cd 321 a 452 bc 7.28 0.20 c 16.63 d 59e
Samoeng 2 50 ab 77 a 58.45 d 319 a 485 b 8.00 c 0.14 c 17.54 d 48 e

F-test 0.01 0.03 0.01 0.01 0.02 0.01 0.01 0.01 0.01

V% 3.01 2.89 11.20 16.71 19.99 17.16 23.51 9.23 18.51

Significant difference by DMRT 0.05 with in row indicated by different lowercase letters
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Table 4 Inter-station yield trial on agronomic traits and growth of barley promising lines at Bo Kluea Royal Project Development Project, Bo Kluea District, Nan

Province, season 2022/2023

526

) ) Flowering Maturity Plant height Plant density Spike density Number of seeds per Weight of seeds 1,000 grain Yield
Lines/Variety days (days) days (days) (cm) (plants/m?) (number of spike /m?) head (seeds/head) per spike (g) weight (g) (kg/rai)

BCMU36-24-SMG-14 55 a 79 a 97.08 a 360 a 354 a 17.30 cd 1.67 ab 35.47 205 ab
BCMU96-9-SMG-36 54 a 79 a 92.40 a 340 ab 340 a-c 16.88 d 1.25 ab 41.33 198 ab
FNBL8306 53 a 75 a 95.03 a 260 ¢ 256 d 2780 b 1.28 ab 41.90 168 a-c
FNBL#140 54 a 83 a 93.65 a 331 a-c 326 a-d 40.80 a 1.42 ab 34.31 238 a
SMGBL94027 54 a 83 a 88.80 ab 278 bc 275 b-d 21.70 b-d 091 b 33.15 93 d
SMGBL90001-1-1-1 54 a 79 a 95.75 a 275 bc 266 cd 24.43 bc 1.56 ab 38.61 148 b-d
BRB 2 55a 85a 95.10 a 341 ab 334 cd 38.62 a 1.71 a 38.92 135 b-d
BRB 9 46 b 66 b 92.28 a 258 ¢ 251 ab 16.70 d 1.84 a 44.67 158 b-d
Samoeng 1 54 a 83 a 79.98 b 260 bc 263 cd 4192 a 1.54 ab 39.75 145 b-d
Samoeng 2 56 a 8l a 95.03 a 364 a 349 ab 3733 a 1.50 ab 38.38 121 cd

F-test 0.01 0.01 0.02 0.01 0.02 0.01 0.01 0.21 0.01

CV% 5.99 5.35 10.08 15.57 15.94 10.71 21.31 12.99 18.06

Significant difference by DMRT 0.05 with in row indicated by different lowercase letters
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2. n’lii’fﬂmjml,aﬁLﬂi’ls‘ifigﬂLLUUﬂ’lin‘laUﬁuawmnfjuﬁuﬁ: (cluster and pattern analysis)
2.1 Maeuiisuszndtanudveastiaunsiad
W NATUIHANNTIATIEN GGE-Biplot Wudn Msianseeanlagnmsuvestivsiadiug/ameiug axils 1, azida

o 6 '

2 Lay SMGBLS94027 (G9, G10 way G5 auainv) dszugiisvesmunisuu Biplot InalAssiu ﬁﬂIﬁLﬁudwwqumawﬁﬁﬂﬂi
AEUANBIRBANINWIAABNAANEATINY TusumNasansiinandnsals wiednvaznsiufdunusivaninwndou
iR fuiug/aneiug FNBL8306 way UU9 (G3 uag G8) WAtln1uuansiaasnIsnavaueieanInInaesluifAn1ms
Ty Fungusiud/ameiusinadu Fsmadnanidunasnnsmevaussdetugnssuuinniujauiudfuaninunden
dwSumenus FNBL#140 (G4) \umeriugiilinandnindogsiian sesasnio FNBL8306, BOMU96-9-SMG-36, BOMU36-
24-SMG-14 wag SMGBL90001-1-1-1 anuainu (G4, G3, G2, G1 way G6 mué’ﬁu)Imaﬁml,a?{waamawamagswdw 200-
285 Alanfusiols dauiug/aeiusinusiadioglunguilinandndiniidnads @nandnindsves 4 fufidesnit 191
Alansusials) laun Usu 9, azifle 1, SMGBLS94027, avils 2 way UsU 2 (G8, G9, G5, G10 way G7 muasiu) (Table 9) @3
é’ﬂwmzﬁawLﬂumaé’mﬁamwm%m%wa%aﬁuqmam vidoanmwnden uazoradunaduidlesnanufduiusseninaiug

wazanIwLInae (Figure 1)

Table 5 Inter-station yield trial of 10 barley lines/varieties evaluated across 4 locations during season 2022/2023

Yield (kg/rai)

Lines/Variety Rank
SMG DLM MHS BKL Average
BCMU36-24-SMG-14 264 183 182 205 209 4
BCMU96-9-SMG-36 297 164 184 198 211 3
FNBL8306 321 206 236 168 233 2
FNBL#140 386 217 298 238 285 1
SMGBL94027 276 163 74 93 151 8
SMGBL90001-1-1-1 316 187 148 148 200 5
BRB 2 139 168 91 135 134 10
BRB 9 199 169 213 158 185 6
Samoeng 1 325 148 59 145 169 7
Samoeng 2 291 86 a8 121 137 9

SMG : Samoeng Rice Research Center, Samoeng District, Chiang Mai Province
DLM : Dong Lak Muen Experimental rice and temperate cereal, Fang District, Chiang Mai Province
MHS : Mae Hong Son Rice Research Center, Pang Mapha District, Mae Hong Son Province

BKL : Bo Kluea Royal Project Development Project, Bo Kluea District, Nan Province
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GGE Biplot-Genotype View for Yield
PC1=68.3%: PC2=25.5%
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Figure 1 The genotype-vector view of GGE biplot shows similarities among 10 genotypes in their performances in

individual environments in season 2022/2023

2.2 Maeuiisuszninaninundennugndiiuisiad
dusiadnignluiunaudidednaziiie (SMG) Insuant0enveIiuguLANAIAINANMLIARENBY 9 Wofia15au

PNFUNNABSTBIANMIINGDN (Environment vector) Tuvairidiunsiadfivgnluiiuiiuameasuasndnudaiugiiy

'3

117 wagSryiuilomund awdnuiu (DLM) waglasansimniiuigauuulasinisvaladsinde (BKL) dn1suanteanvesiug

4

AlndiAsaiy uiuansesfui uigudIded1iudgesaau (MHS) Ll aNaTUILAUAILRA 8YDIaNINLINR DU (Average

¥ '
S fa [} fa v v a

environmental axis %138 AEA) ¥situil gugidednulgosasuy (MHS) uazgudidadniaziils (SMG) didunnmesngndan

. .. v g v v s & a & A& o ) [N < A . L. .
n Blplot origin LLﬁfﬂﬂIWquj"Ia']EJWUﬁq?J']'JU']'ﬁLaEJWﬂaﬂiuwuwuaqﬂﬁliﬂLLaﬂQﬂﬂﬁﬂqWsUENWUﬂ@E]EﬂQW]ﬁJV] (Dlscrlmlnatlng

Y 9

ability) daunsviyunineiudu AEA vesiiuiigudidednazds (SMG) nnearuiiuidldlidusumunalunisdaden
anefugiusulaning wianunsaAndenaeiugnusuimldnmeiui nanfedndoniudnvungaulunuiivinty vioiun
A Ao 1% Y o & do 1 yw sS4 A & 4 a & o e v U A A

dundan nwindeulnalAssiuiiundngnile lurugniunugnluiuiuameassasndnudniugiy 413 uarsyiindes
W Awdnuiy (OLM) uaglasamaianniiuigauulasinisuatadeinde (BKL) a1unsaesuienisuanteanvesiuglates

q

AL 4 fa v v o o & A& W 1 v o  w o A v ¢ o
wonaniiuiigudidednaudgesaey (MHS) dnindundasiidusunuaninwndeuldfivnzdmiudndeniuduaniiings

Usudalanine (Figure 2)



KHON KAEN AGRICULTURE JOURNAL 52 (3): 519-533 (2024)./d0i:10.14456/kaj.2024.36. 529

GGE Biplot-Environment View for Yield
PC1=68.3%: PC2=25.5%
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Figure 2 The discrimination and representativeness view of GGE biplot shows the discriminating ability and
representativeness the Samoeng Rice Research Center, Samoeng District, Chiang Mai Province (SMG), Dong Lak
Muen Experimental rice and temperate cereal, Fang District, Chiang Mai Province (DLM), Mae Hong Son Rice
Research Center, Pang Mapha District, Mae Hong Son Province (MHS) and Bo Kluea Royal Project Development

Project, Bo Kluea District, Nan Province (BKL) in season, 2022/2023

2.3 Anenmnslinandauaziatiesninvasiugtnauisiad

NNMTATIEafiosnmuesiug wuin aneWus FNBL#140 (G4) Wuaneiusilvinandnidegaiian sesasnidy
ﬁ’]ﬂﬁuﬁ: FNBL8306, BCMU96-9-SMG-36, BCMU36-24-SMG-14 1@z SMGBL90001-1-1-1 audsiu (G4, G3, G2, G1 waz G6
mudRU) wiiug usu 9 (G8) WnandrlndidssriuAads Raufinanewus FNBL#140 (G4) vinandngadign usilofiansan
fuafissnimvesmeiug nuifimnulduiusudenismeuausstuanmuandon JudumeiusiimnzalunsUgnluiiuid
fanuanizianzas lnslawzqudideduigosasy (£3) qudidetavda (E1) luvasiianewus FNBL8306 (G3)
wefgsnmlunislinanangaiign Jsdianumnzaniivusilignluanmmwindeuily nanfeduiiusianusaugnlaly
pannvatganwiuiiinnnilasanmuindondwadeusinunislinanindoudaos (Figure 3) uazainnisiise
dnaarmmslinandnvesaneiugiuniiadluutazanmuandon wudn aeviug FNBL#140 (G8) Winandngsiigalunnitud

fa v v a

TngiameiiaUgnlunufiaudidednudgosanu (E3) augidetniasids (E1) sesasnfoangiug FNBL306 way BCMU9E-9-

v ¥ '
= a

SMG-36 (G3 uag G2 ANaIAU) ﬁiﬁwawﬁmag”luizﬁuaﬁa 4 WuguReni (Figure 4)
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GGE Biplot-Genotype View for Yield
PC1=68.3%: PC2=25.5%
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Figure 3 The average-environment axis (AEA) view of GGE biplot shows the mean performance and stability of the

10 genotypes in season, 2022/2023

What-won-where Biplot for Yield
PC1=68.3%: PC2=25.5%
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Figure 4 The which-won-where view of GGE biplot shows which genotypes performed well in which

environments in season, 2022/2023
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Table 6 Location for inter-station yield trial of barley promising lines at Samoeng Rice Research Center, Samoeng
District, Chiang Mai Province (SMG), Dong Lak Muen Experimental rice and temperate cereal, Fang District,
Chiang Mai Province (DLM), Mae Hong Son Rice Research Center, Pang Mapha District, Mae Hong Son Province

(MHS) and Bo Kluea Royal Project Development Project, Bo Kluea District, Nan Province (BKL), season

2022/2023
Temperature (°C) Rainfa Soil fertility
Elevation
Location Lat/Long Max Min Ave u
(MSL) pH oM P K
(mm)

SMG 18.848456 21.26 14.77 17.38 30.20 803 slightly medium medium medium
98.769196 alkaline

DLM 19.910046  32.83 18.00 23.38 58.90 485 moderately low medium  medium
99.241713 acid

MHS 19.538647  31.36 16.76 23.07 40.80 570 slightly medium low medium
98.219989 alkaline

BKL 19.135188 26.83 12.70 19.76 22.00 796 moderately medium medium  medium
100.996391 acid

G
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