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The evaluation of yield and physicochemical grain quality of improved
aromatic rice varieties under irrigated conditions in the Central Region
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ABSTRACT: Aromatic rice is an important economic crop and a major contributor to Thailand’s rice exports; however,
most aromatic rice varieties exhibit low yield potential and high yield variability across growing environments. The
development of improved aromatic rice lines with high yield, desirable grain quality and aroma, and stable
performance across environments is therefore essential. This study aimed to evaluate the yield, grain quality, and
stability of improved aromatic rice lines under irrigated conditions in the Central Region of Thailand. The experiment
was conducted during the 2024 wet season using a randomized complete block design (RCBD) with three replications
at three locations: Pathum Thani, Chai Nat, and Suphan Buri Provinces. Five improved aromatic rice lines were
evaluated in comparison with two check varieties, RJ22 and Pathum Thani 1 (PTT1). The results showed that grain
yield ranged from 771.36 to 1,013.42 kg/rai. All tested lines produced higher yields than PTT1 and were comparable
to RJ22. All lines exhibited slender grain shape, good milling quality, low amylose content (12.57-16.79%), normal
grain elongation (1.50-1.58), and aroma levels comparable to PTT1. Both location and genotype significantly affected
several agronomic traits (P < 0.05), particularly days to maturity, plant height, and grain yield. GGE biplot analysis
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using the Which—-Won-Where model indicated that the first two principal components explained 99.18% of the total
variation. Lines RJPAromatic-4 and RJPAromatic-5 showed good yield stability and broad adaptability, whereas
RJPAromatic-1 demonstrated high yield potential, superior grain quality, and consistent performance, indicating its
suitability for further development as a recommended variety for irrigated lowland areas in the Central Region of
Thailand.

Keywords: Oryza sativa L.; aromatic rice; grain quality; genotype stability; GGE biplot
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Table 1 Agricultural characteristics and yield components of Improved Aromatic Rice Varieties in the wet season

2024
. Day to harvesting  Plant Hight Panicle No. Panicles 100 grains Seed setting

Hines (days) (cm) length (cm) /plant weight (g) (%)
RJPAromatic-1 102.00°Y 124.072 29.54° 23.22 2.81P 91.242
RJPAromatic-2 96.67¢ 127.912 31.06% 21.67 2.364 87.57<d
RJPAromatic-3 95.33¢ 116.16° 28.79° 27.67 2.344 86.619
RJPAromatic-4 97.33¢ 126.96° 29.66° 21.33 2.48° 89.10b¢
RJPAromatic-5 96.67°¢ 116.38° 30.01P 23.00 2.38< 89.46°
Check varieties

RJ22 104.33° 125.20? 30.01° 19.89 2.49¢ 87.47<
PTT1 117.33° 130.17°2 32.58° 23.11 3.06% 81.94¢
Mean 101.38 123.83 30.24 22.84 2.56 87.63
CV (%) 2.74 6.07 8.03 28.43 4.71 7.98

Y Means in the same column followed by different letters are significantly different at 95% level by LSD.

nnsUssdiununmudanianenmuanad wn anvendiadden JUsaudn annmnsted wavdua

a

aillaa fanuunnssegeiifuddyneada (P < 0.05) Nnaneugiianuend1iden agsening 10.67-11.43 uu. Useiily

¢

gn31dIUAIUNTIRBAINYET NUTMNAENLE T3S 1mERT e AnANsTRFeL synI19 43.63-50.44% Lnatiug

]
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RIPAromatic-1 fiesiudnisdndgean (50.44%) dmsudiunedlaa aaeugiviuuedlaan Inofaresiug
RJPAromatic-1 dussunauaillaa 16.79% IndiAsaiuiiug RI22 (16.92%) wag Wug PTT1 (17.58%) ludiuAinstadives
\An (elongation score) NUANNUANAIVINGARR (P < 0.05) 885en319 1.43 - 1.58 lneatewug RIPAromatic-4 Bnfgegn
(1.58) (Table 2)
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nMsUssdiudnwagauvenlutIaeRusUsuusalna 91w 5 ateiug sruduiuguinsgiudseudisy
Wug RI22 uag Wug PTT1 Tne33n1saunau (sensory test) (1UT, 2536) Wu3n VNEENUTAIAZLULAUMBNWINY 1
udeatuiug PTT1 Seisdimnaneitugifuiniitndunes Tudiuvesiug RI22 fawirdu 0 dutsvendeiugdnilid
naumesl (Table 2) danAdosiu an¥m uazAas (2568) S189ILNNIATITABUANWAILANLMBLLALARNTNANTHIFIVDII
Eouameiiuguiuugsiunmilsalwiuasmudwihadundu anmamsdssduaramuin enuveslagmanunauliiug

ADAARDINUNNINTIFBUTU Badh2 tneldimSaeviaune Aromarker

Table 2 Physical and chemical qualities of rice seed and aroma of 5 improved aromatic rice lines/varieties

for three locations in wet-season 2024

Grain shape Elongation
Lines Paddy rice length (mm) () % Milling Amylose (%) Aroma
mm score

RJPAromatic-1 11.432Y 5.06% 50.44° 16.79° 1.52% 1
RJPAromatic-2 10.91b¢ 5.13% 49.98% 13.19b 1.50% 1
RJPAromatic-3 11.08% 5.24@ 43.67¢ 12.57° 1.572 1
RJPAromatic-4 11.29% 5.18% 48.75% 13.31b 1.582 1
RJPAromatic-5 10.94b¢ 4.97° 48.17% 13.12° 1.572 1
Check varieties

RJ22 11.0630¢ 4.78¢ 43.63¢ 16.922 1.5120 0
PTT1 10.67¢ 4.464 46.93b 17.58°2 1.430 1
Mean 11.06 4.97 47.37 14.78 1.53 -
CV (%) 3.80 4.87 6.93 6.99 6.76 -

Y Means in the same column followed by different letters are significantly different at 95% level by LSD.
Remark: Grain shape > 3.0 = Slender, 2.1 - 3.0 = Medium and 2.0 < = Bold
Amylose percentage < 20 = Low amylose, 20 - 25 = Medium amylose and > 25 = High amylose
Elongation score < 1.9 = Normal elongation and > 1.9 = Very elongation

Aroma score 0 = non aromatic and 1 = aromatic
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nn./ls noaneiugiinandnuinndn wug PTTL (771.36 nn./l3) uaglndideaduiug RI22 (1,013.42 nn./13) (Table 3)

\oTinszsiafiosnmuesaneiugilasly GGE biplot FufunisUsziduisaindenanan (Genotype main effect; G)
LAYNNINDUALDIROANNWINE DI (Genotype x Environment interaction; GxE) Liiauansiianinuiadiosuasanuimaeas
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annuwandaulanig Inenani153LAs1z19291nn 519 Which-Won-Where (Figure 1) @nunsassuiglainnsimusznaunie
wnundnasunuRe PC1 (93.95%) uag PC2 (5.23%) §9a115085uneauulsusiusiuldds 99.18% wandliifiuiang
nsgAevesasRustILazan mKInaenlunI N aunsaasiounuLANsNIveaniaLas U duiusTenilanug uay
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Urunanawsinsi llidsuwdasnnilamdyanmwindeunuanseiu lumenduiu aeiugiieglnaanaada (0,0) 1wy
a189Wug RIPAromatic-2 wag iug R122 fianulienisivdsuwlasesdaindenas udaglinandngusdswoniuly
adanevewmandn 31NN NUgNIIUNoguuanuanvessUnateiied (polygon) uanitiarandnfananluudaznguves

anmuIndeu WUINTINToYInUBATRATAN LIRS DNARNUE N IVNananATigaluan nwInaeNly o (15unsd, 2025)

o

Aatil NM5IATII GGE biplot Fliuinanewus RIPAromatic-2 waz Wug RI22 1uiugnddnenmnandngsluiundmia

Unusndl wazdandndeuim auanu dduaneiug RIPAromatic-4 wag a1ewug RIPAromatic-5 1uiugidiadiesning
wanzausomsUgnluiufiuisadszmu eseiiafesnmvssaeiuginlngld GGE biplot Fuudosiiofiiusyansam
Tumsssyaneiusinidiadnenmuasiadosnnlinandngauarainanelunng anmindon Tuvasil RIPAromaic-1
fnanAniiava 3 anmundeuusnanangslaifisusiiuiug RI22 iesinmsfamaeiudiiediuamenludiufnen
Sudon badh2 Fslumsanenendnuariiininandnanas endeddndsruuazarsdadu (proline) iiteadsansls

ANUVEY 2AP wnun1siblasiauds (nuassa, 2013)

Tabel 3 Yield of 5 improved aromatic rice lines/varieties for three locations in wet-season 2024

Yield (kg/rai)

Lines Mean Rank
Pathum Thani Chainat Suphan Buri

RJPAromatic-1 953,332 987.52 1,000.42 980.42%° 2

RJPAromatic-2 937.33% 929.25 928.74 931.77%¢ 3

RJPAromatic-3 818.08" 877.55 966.83 887.49° 6

RJPAromatic-4 859.84°° 916.69 955.95 910.83 5

RJPAromatic-5 889.65%° 942.24 924.53 918.81" q

Check varieties

RJ22 972.32° 1,025.76 1,042.19 1,013.42° 1
PTT1 700.96° 731.79 881.33 771.36° 7
Mean 875.93 915.83 957.14 916.30
CV (%) 7.60 10.49 6.68 10.02

YMeans in the same column followed by different letters are significantly different at 95% level by LSD.
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Figure 1 The GGE biplot design of genotype x environment interaction for yield of 5 improved aromatic rice
lines/varieties by which-won-where model of GGE biplot

Remark: PC1 and PC2 represent the first and second principal components, respectively, which explain the major proportion of
variation in genotype x environment (GxE) interaction in the GGE biplot analysis. RIPAromatic-1, RJIPAromatic-2, RJPAromatic-
3, RJPAromatic-4, and RJPAromatic-5 denote the improved aromatic rice lines. RJ22 and PTT1 denotes the check varieties.

Env refers to environment (Pathum thani, Chainat and Suphan Buri). Gen refers to genotype.
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Table 4 Combined analysis of variance for agricultural characteristics, yield components and vyield of Improved

Aromatic Rice Varieties on 3 locations in the wet season 2024

df 2 6 12 36
Mean Squares CV (%)
Location" Line Line x Location Error
Day to harvesting (days)  91.00%* (2.60)  541.48** (15.49) 5.33%* (0.15) 6.65 2.13
Plant Hight 6.225"(0.13)  274.42" (5.60) 139.08** (2.84) 37.15 4.92
Panicle length 26.37™(6.43) 13.75% (3.35) 6.04™(1.47) 3.93 6.55
Panicles /plant 262687 53.85™(2.05) 45.39™(1.73) 30.77 24.29
(10.02)
100 grains weight 0.03** (1.18) 0.66** (83.39) 0.06** (14.52) 0.04 1.28
Seed setting 27.58** (8.76) 77.98** (74.30) 8.88** (16.93) 0.07 0.05
Yield 34(’22:;?5 53,488.5** (6.84) 4,185.7™(0.54) 5,920.5 8.40

V™ " Significant difference at 95%, 99% level, ns = not significantly different (P>0.05)
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