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Heterosis of yield and yield components between Pathum Thani 1 rice
variety and short-duration aromatic rice lines
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ABSTRACT: Pathum Thani 1 (PTT1) rice variety is widely used as a genetic source in aromatic rice breeding
programs aimed at developing new varieties with desirable traits, including fragrance, high yield, and short
harvesting duration. This study aimed to investigate heterosis for yield, yield components, and days to flowering in
F1 rice populations derived from crosses between PTT1 (as the female parent) and six aromatic, short-duration rice
lines used as male parents. The experiment was conducted to evaluate heterosis over both parents and compared
with the standard variety Hom-RJ, using a randomized complete block design (RCBD) with three replications. The
results showed that all six hybrid lines expressed positive heterosis over both parents for yield, as well as earlier
flowering than PTT1. In particular, hybrid F;-A05 exhibited a flowering time of 76 days, compared to 84 days in
PTT1, and produced a yield per plant comparable to the standard check variety. Furthermore, all hybrids showed
positive heterosis for yield components. Therefore, the six hybrid lines demonstrate high potential for utilization in
rice breeding programs under the high-yield, short-duration aromatic rice development project of Ruamjai Pattana
Kwamroo Co., Ltd. in the future.
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Table 1 Days to 50% flowering, and yield component of F; hybrid rice heterosis of yield, and yield components

between Pathum Thani 1 rice variety and short-duration aromatic rice lines in the 2024/25

Entry 50% No. panicle  No.spikelets  No. filledgrains/  Seed set 100 grains  Grain yield

Flowering /plant /panicle panicle percentage weight /plant
(day) (%) (9) (9

PTT1/RJP-Hom1 (F;-A01) 76.00% 21.442 184.89¢f 158.33¢de 61.56>¢ 2.69% 54.882bcd
PTTL/RIP-Hom2 (F-A02)  77.33cde 19.892 265.56P 214.33P 52,02b<d 2.5136cd 69.00%
PTT1/RJP-Hom3 (F-A03)  78.66°<e 16.892b¢ 257.55b<d 198.33b¢ 46.17>< 2.32bcde 60.913b<d
PTTL/RIP-Homa (F-A04)  77.33cde 19.892 220.00¢% 178.34bcd 51.89bcd 2.32bcde 65.83%¢
PTT1/RJP-Hom5 (F;-A05) 76.66% 19.442 235.55¢de 182.66° 48.41b< 2.61% 69.64%°
PTTL/RIP-Homé (F-A06)  77.00% 18.33% 221.89¢% 176.000< 50.38b<d 2.365cde 51.343bcd

Parents

RJP-Hom1 77.665€ 11.444 126.00 112.89¢ 68.192b 2.89% 44,706
RJP-Hom2 75.00¢ 13.00¢ 370.56° 279.22° 50.586<d 1.90f 41.99b<d
RJP-Hom3 83.00%° 10.89¢ 312.11% 223.11° 40.04<4 2.219f 38.77<¢
RJP-Hom4 80.6620d 12.55% 232.44cde 184.55b6d 50.316d 2.03¢f 39.63
RJP-Hom5 82.00%¢ 12.88< 296.33b¢ 187.00° 30.15¢ 2.37bcde 34.584
RJP-Hom6 78.660de 14,225 311.89% 191.3306d 30.27¢ 2.27cdef 32.03¢
PTT1 84.552 16.813°¢ 165.46° 145.80% 65.83% 2.502b<d 40.394

check variety

Hom-RJ 74.00¢ 19.11% 208.00% 198.00°¢ 82.92° 2.455 74.317
V% 2.63 13.62 12.83 11.18 20.49 7.23 23.82

Means in the same column followed by different letters are significantly different level by LSD (p<0.01)
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WensauN7iAnIn (heterobeltiosis; Hgp) HAN529319 27.11-72.62% lnggneas Fy ynatenug ausuludennag de
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113% Tugnuautniiwmulngssu CMS uenanildiaenndasiu Vennela et al. (2022) Fssauignaauduisgiian
heterosis fMuNARARgaRT 70-150% Bnviadaiisneauin anufumesgnuasludnuuenandn Wunaunandvinasaumans
dnwair fauandly Table 1 1duA $1uaus19/n0 uazsuaumdn/sns tvidn 100 win wasnande/su Wudu Tuuaed
ANUALuwileugunsg1u (Standard heterosis; Heo Ingldinaanegiug Hom-RJ wudn garas Fy nnaneiug deinauey
Tuting -6.28 fis -30.91% Fslsinansmufidumieiudumsgiu uidsegluseduiisensuld lesanednauiia1iosuas
asﬁauﬁﬂam‘wmaagﬂwauﬁmmmﬁmmddmuUssmﬂi%q’uﬁmw nadnSiaonndesiUsI891UT8e Bhati et al. (2015),
Patel et al. (2018) waw Singh et al. (2019) fiszyinen standard heterosis Mduauifisadnioslugnuas F, fsanunsatily
Fadensiolunsuuussiugly egnslsfnu n1sUseifiu heterosis fidnunanuandn wazTuoonasniluiosnsuseiiu
Dowhluvsesnsdaguil 1 (F,) fadu lunsdmdonyszansdasusienlu dlinsnszaedmsiugnasugs sndudestinng
dndondnuneiifinnuvainvanedueaduszneudusandie Wy mNe11T SwuT/ne uarsuaumdn/se dndn
win Samsinwdnuaznandn/fu iedndenaneiuglinsainuingusrasdlulasinsuiuugeiudimendifiengnisiu
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Table 2 Yield and heterosis of F1 hybrids from crosses between Pathum Thani 1 and the tester variety

Crosses Grain yield/ plant Hyp Hgp Hex
(9)
PTT1/RJP-Hom1 (F;-A01) 54.88 28.99 35.88 -26.15
PTT1/RJP-Hom2 (F,-A02) 69.00 67.52 70.83 -7.15
PTT1/RJP-Hom3 (F;-A03) 60.91 53.89 50.80 -18.03
PTT1/RJP-Hom4 (F,-A04) 65.83 64.53 62.99 -11.41
PTT1/RJP-Hom5 (F;-A05) 69.64 85.78 72.42 -6.28
PTT1/RJP-Homé6 (F,-A06) 51.34 36.14 27.11 -30.91
Parents
RJP-Hom1 44.70
RJP-Hom2 41.99
RJP-Hom3 38.77
RJP-Hom4 39.63
RJP-Hom5 34.58
RJP-Homé 35.03
PTT1 40.39

check variety

Hom-RJ 74.31

Huwe = mid-parent heterosis Hgp = heterobeltiosis Hc = standard heterosis
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