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Abstract

The objectives of this study were to create genetic variation between upland rice, Dawk Pa-yawm and
lowland rice, SB604 and line selection by pedigree method which focused on fragrant, good root architect of 6
root traits and photoperiod insensitivity. Rice hybrids were planted at the Agricultural Training and Research
Center 100 rai, Nakhon Ratchasima Rajabhat University. Rice hybridization conducted in 2017, then mid parent
heterosis analysis were done in 2018 for F, and analysis of broad-sense heritability (hB2) of F, in 2019. The results
showed that F, and F, had 50 percent days to flowering earlier than their parents, indicating that these types are
photoperiod insensitivity. In F,, the highest significant positive heterosis for number of grain/panicle (27.91-
42.42%) was over dominance for higher parent gene effect. Positive dominance gene effect for plant height and
1,000 grains weight. Root length was higher than parent (3.68-3.89%). The positive dominance gene effect and
most of root traits were additive gene effect. The highest positive heterosis for number of root tip, root
length/volume and root surface area. In F, showed that plant height, number of grain/panicle, percentage filled
grain, 1,000 grains weight were normal distribution, transgressive segregation and fragrant. Estimation of broad-
sense heritability showed that plant height, number of tillers/plant, number of panicle/plant, number of
grain/panicle and 1,000 grains weight were highest (42.52-89.18%), indicating that the variability of these traits
was caused by genes and transmitted from parents to their generation. This research illustrated that the selection
method using in this study is effective for selecting fragrant, good root traits and photoperiod insensitivity in the

early generation of breeding program.

Keywords : breeding lines ; good root traits ; photoperiod insensitivity ; genetic variation

*Corresponding author. E-mail : wasnt23@hotmail.com

810


mailto:wasnt23@hotmail.com

MIAFINNAARTYING T 28 (RUUT 2) WOHNIAN — BIMIAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNAININE

UNU

LA

19 (Oryza sativa L.) \ludtenvnsnanuazdudndsaanndAtyaesne wiluilaqiiuaniozlaniouss

' v '
o = o

1 a v 1 QI v ¥ o A = 1 4 ¥ o v
HANISNURABNITHARUND T,ﬂ?;lLf?l'W’]Sﬂﬂﬁﬂﬂxﬁﬂ’]ﬁ‘ﬂ@]ﬂﬁquslumﬂ’]wuﬁﬂ’] vraudnseianunuInIwdinaudie i lisu

FVE
s P ¥ 1 1 =

HANITNLLTUAY ANTeuedinuATgRan1sinensl 2564 dundgniinaunt 62.59 duls sanndnwuiinis
v dﬁl 1

dgndnaunilss manzdusaniewilaflunandvuntgndiaauntiuanigais 38.56 Auls uasiundoulunjiiuende

° o 24 4

wulunismnzilgn doywtaaiuBesndrdnsessmnuuamilunisufila nsmenliiuginaniaauaunsnly

2

S A Aa ] =

nemusednazud iR siafiaandn aerobic rice lumsigniuanwls Aulidinds SsunmanTueurawiwites
ﬂfj']miﬂqﬂ%qLLuuamw{wif;uﬁqmﬂmmmmaﬁﬂmﬂ?mmm§Ufauv§m%§uﬁmmnwﬂqﬂ%qmmfaﬂma 105
”Lummwﬁ”ﬁﬁwﬁqﬁﬂWiﬂ@'@ﬂﬁw%ummﬂqmmmnndﬁ@ﬂm 95 m@\‘imi’mu‘vxjmﬁuﬁmm@ﬁumummﬁm
fram13vennALIqneIIA 5 Alaniu (Mungkung et al., 2011) ﬁﬁw”li*‘fmﬁﬂmﬁﬂwmxmmmmﬂ'wéqm'fam‘m'\iLzﬁm
wnztlgn atelsfmumeiudlgeiuginefidundauiliiazgom i Fiugina s numusiaaninzuds
Tneliuginglidudnanasdlannageiiazanansadnidanaaiufnumuannzudaly iesanninglifanan snd
aalaegndriinumngnu mndstananansalumsteulsad i uAulianiniigariuasmemsidunnndy dnaiin

ANWTUZIINFU Phonwong et al. (2018) THuanwuginaunasuiug na49 fudinalsiugueyranune Wlszuusnannu

|
' A

FaaNMzuAe gnuaninisnszanssisresansnizsniluluuseLiles § transgressive segregation ANGRINALENIIN

o rd‘d o d‘

(heritability) g9 luNANEUY (60-77%) AN1TDARRENNUENHANHRIEIINAAWIWNIRUEWa WK 1S Chongkid (2002)

Q

1
el o

amnsnAnenugndansurAeundRuiwensls Inananiugdinalsiugaannsaaniudinnunonenuzd 105 i

ol

e

LlddaMuguan Aauau 20 areiug naiunsnwastyduls nuude aamnsadgnlaluaninls uazliinananngandnnug

ol

wWous AniunistFudlpaiuginaliinuniusieaniozuds uazlilasedesuas Narunsodgnlisnnndiuileniesiet 1

'

A d‘ AI a v o ] nll a ¥ 1o o < 1 ¥ o
‘V]’NL@‘ﬂﬂﬂuﬂiuﬂ’]ﬂw&lN@N@[ﬂﬂ]’]')i‘@\?ﬁ‘ﬂﬁ]‘ﬂﬂ’1?Lﬂ@ﬂuLLﬂ@\Wﬂ\‘iﬂﬂ’]WQN@’m’]ﬂ °ﬂ’1Q1§‘WH1§ﬂ®ﬂWZH@NLﬂum’]'}m’]wuﬁ

2

£
v A o

& A Aol oy . % o o ad A a
WuLN@Qm@Qﬂ’]@IW HANTTUSNINNITINRATNA mqumqumﬂiﬁ‘ﬂsluiull T?ﬂiu'ﬂﬂﬂuqmq@ Iﬁ?ﬂsl‘]_lmm@u’]m@ HNAUNBN

o

= =2 = [ v 1% v 1 G v ' ] 1 ' =2 P og//
HANBEUSTZULTINAN ﬁ"]ﬂll?]u’?ﬁslﬂﬂ&l Vl’]ELMVluLLﬂﬂvLﬂﬂ LL[E]Lﬂu%l’]'JVLQ[?]ﬂT'NLL@\?@EI’N@@‘L&’W‘]J@]T]VLW]J@ZWN [AMNTIENTU
2949 Changsri et al. (2014) uaz Changsri et al. (2016) lHWmudinadnanawug sB604 Feiiludinaunaousanuguan

3211149 Sabita AU IR64 WLIN zﬁ”ﬂwmzmﬂﬁmwmmm”lumumiﬁuﬁumgmﬂ%mum (Echinochloa colona) S

a v

v v % 1 1 1 v = < v a o 1
gnauaalunndnglé T lasadaauas Winandangs nsafiva ADUNTNLHAR LRZATUNTIWNTITUNRNA ANANEULIAALAUTDY

¥ :: o rd‘ ' ¥ k2 :// e 1 A 1 dl o o o o
PIIVRABIAENUTNNATNTNITINFUUU u‘LI’J’WNﬁ’]WNH’]@HI@V]@tMWN’Wﬂ?Uﬂ?QWMQ

v
o a o o '

o d’ld & dl v o v [ o
Wiuadel AdpnUsrasdinesineaanutlsdsunieiugnesuludinglsiugrennzaen Tnananiug
seudnedinalsiugaannraeniuiinainaieWug SB604 AnaengnuanfaisuuuAUAsE)a (pedigree method)
4 o G Ao a o o | Y Ny A4 o
WOANBHUTINAATIANAUMAN ANHIUEIING HANAINITaNUsanIazuasls uay Wraladuaunsnlunsut iy
Audaa s Tlasedasuas ansnsagnliininndivileaiesiel ilunisiindnanwlunisinanandiednniamii

811



MIAFINNAARTYING T 28 (RUUT 2) WOHNIAN — BIMIAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNAININE

A8ALUUN5IAE

1. NSHANYUTTNUNDATIA 1041 )51 /998N NYTEN 7930

T

'
g [ Lo 4 I =8|

IHFumuaiazimaaiugus-we anduidadiaguun A aauuiy Aliunislgnidudiineusuuazids

q a al

N19N13NEAT 100 18 undnedeanadnuassz@an lull 2560 Ugn 1 Ausensznne aauauiugas 10 n9ennq

HANNUSULLAAUWaUN (single cross) MNARINATFRHUBAWLNTY Tneldnsefintnfaunininfeusanuan dguuni

al

Uszannd 45 99ANTAITYA ATAUAITOABNTFDINITUAN WU 10 WIT UIAZABUNATAIENANZAIUBINATHI LT
|-=l| ST g A 4 [ o & 1
AN 1 Augud Ae dnlsiugaennzaan Wugne
g [ 4 1% o 1 '
g

ud Aa dradnananiug SB604 vingweana 41als

2

wise18 Mnensaudenantiauieszaziiufens (Chongkid, 2002) (
A dnadnanaiug SB604 liisviaruan NRRU17001 uazai 2 Hiu

ugnannzaan Wisiaguan NRRU17002)

2. gnnageunisaandinlugnuaxsai 1 (F,) deudiugneus

Aufiunisnauginausiuazddenianiaineas 100 1§ annanandeasainuassadnn 1 2561 Ugngnuas

AT 1 (NRRU1T7001) A1121 29 61 gnuanai 2 (NRRU17002) a1u0u 47 fiv uaztlgniigusianiudnafiugnuanda

al al

'
b4 aa o

1(F,) ﬁmﬁqmuwmnwmzﬂﬁﬂgmﬁ@uﬁmm (phenotype) waAYINiAAINNITHAN B985 UL Ugnlunszans
WaaANIuIAEWNNANENAS 8 e ussqAn 3 Alanin Auwau 1 Auslanszans anaznisliiiiwuudgls Tnasann

Anuan 1 pieredu Wnugulidiwasisefneaanuuninauis (field capacity) ldila gms 15-15-15 a1u9u 2 A

o v

Tramian 1 lduasdinaign 20 44 Aauou 2 nfusansznns AXW 2 daanATai 1 dszanns 2 4Uaf uazAisi 3 nad

finatlgnasy 45 4 ldilagns 46-0-0 a1uaw 2 NN danszane daesliinansaeaieasnaiuguandan 2 iuwan

VNA uenANaN guifiudieyadneienaN1anNE R e9AUsTNaLNANAR 41U 5 N8 AT

o

2.1 angdunannan 50 wefidus dsnaaruausiuinnasnaenessuilvaefiudiioiunn TnaGuiunusduy

&

wzimfeauieiuiieannan (aanluafiuaes) eanaen 50 iwlafidus
2.2 AANES Tmﬁmmm@ﬁﬁ?wuﬁuﬁ'm ANsEALRAUAURNLAEgAL09393E1
2.3 NIUANND Tmﬂﬁuﬁmquﬁumnmm%mLﬁj"@@wq 60 Tunawen
2.4 a1uaussiana tneiuanuausasinanigluudazne
2.5 aaniuanses Inadudusuudninnreusiare

2.6 Miaifuinisfiaman InetiuauuNAANIINA LAZIUATIMNENR NHANHUINARANY DT

wanwis Tay TigninansannTsauazuuas Tuisazne udatianAiwnm

e . . Furmuinfidass
wefdudnisinuan = x 100 (1)

e
2

IuTHLLART IR U RRE T

812



MIAFINNAARTYING T 28 (RUUT 2) WOHNIAN — BIMIAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNAININE

2.7 F91uiin 1,000 WwWam (Mettler Toledo, PG2002-S, accuracy + 0.01g)
2.8 ansurnngadesiuaua i sn lunnsudeduiudaig mudsaee Changsri et al. (2014) §1951n

at193enszde iulugenanainfniladeyasaatrqudinuiaiafneianindaatng dnunduiindeyan

Q ]

o

Vel uFnsgudidaditguun A aeuuiu AUNUINERELATRIAUNY (EPSON, STD 4800 Scanner) WazawAsei
anerouzanfagilsunsy WinRhizo 2012B A1 6 ANHUE ﬁquﬂ ANNLENITB9IINT VLA (total root length; cm)
2) Wyuﬁa')‘ﬂ'a\ii’m (root surface area; cm?) 3) L&?ucjmquﬁﬂmwmmﬂ (root average diameter; mm) 4) A31HEND
7843NA8UINIRTINN (root length/volume; cm/m®) 5) 1BuNRITN (root volume; cm®) 6) Aa1uauLlatasnn (root tips)

3. tgnilsziiuunzAnidengnuaTail 2 (F,) wiidumassga (pedigree method)

AU AUTRNaLINLAIAENNTINEAT 100 1§ NuAnendasainuasmednn U 2562 Ugniignous
WATWUENANTAN 2 (F,) Aaz 1,000 AL a9utlaannaed neanuqus az 1 wWan sxazilgn 20 x 20 EUALNAT AYTNENY

wna 100 wmg annaznisbituuudngls 1dilagns 15-15-15 Tudnsn 12.5 Alanfusials a5an 1 Wadnnsanldensy

]

Usznnn 20 4 AFSN 2 dhannaTen 1 dseanns 2 4landl Weeangtlszanns 45 Ju ldilagns 46-0-0 Tudman 10 Alaniu

o

sials Andendszainsiugnandan 2 nanlanwurlilisedauas eanaandamiauiudnndiananug SBe04

a o vy @

Hanmensbiug a1fiuuds unnnanauauiiusanaliioandy 5 6u wananysal ldgninansainlsanazuuas

'
o o

o A Apy o A Y o = o P s A & ° o - = 3
ImEWI"]Lﬂ?@\?ﬁlﬁﬂﬂ@ﬂiﬂﬂﬁl@@ﬂh Uumﬂm'ﬂﬂ;{@?’]ﬂmu LﬂULﬂﬂ')LNZ‘]ﬂ@uﬂN@N LLEINNA ﬂqﬂuﬂﬁ‘ﬂﬂﬂ’]ﬂwuﬁ Uu'V]ﬂ"ll’a?;l]@

Aall angduaanaan 50 1Wafidus A0Nge NTWANNE ATUIUTIFBNE ATUIWNAADII LlafiduinsRaNEn

£
o o

1N 1,000 AR LATATIARALAINNIAN AIEATNITANNAL AALLAITTANN Vi ef al. (2009) HINAAT19NADY

RUIU 5 LWNAR N1UNATILENAANARBINANARNIUIA 1.5 RAAART WANUILNAD (10% NaCl) a1uqu 500 tulasans

o

Unlduunguug 65 avangaidod wiuw 1 4olne Avlidnagudonunau lnatunnazuumiu 2 dnwoue

o A A 1 ¥ o ' A v o & o A ¥ o g A &
fatl 0 A lineu (TWQWNﬁ:lNMﬂNNWM?ﬂW% AR ANINUGTEUIN 1) WAL 2 AR UBNNIN (TWQWNQM@NNWM?ﬂWN AR 119

]

P1IAANNEA 105)

813



MIAFINNAARTYING T 28 (RUUT 2) WOHNIAN — BIMIAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNAININE

4. wpreddaua

'
o 1 a !

4.1 gnuandah 1 (F) TinsrzviAade (mean) dauidaqiuunnsgiu (standard deviation) wieeuiiiay
ARNWANFNNTBIANIRARTDY F, ALARAsTesiugwaus (MP) tnald ttest uazdiasziasdilsenaun1ewugnas

#n mid parent heterosis (%) AMUIALIAANNANN1TAIT

P
Mid - parent heterosis (%4) = 1Tx100 2

4 Cd . do e
\a F, = mean of F, (ANl2A989ANH e 9NN ensidn i lugnuas)

MP = mean of mid parent via Parent l:pamnt 2 for atrait

' '
o a

4.2 Wuguandan 2 (F) Ainszirneds doudaauuninggiu aaniulfauiisuAiedstesiugweud Tng
o

1 t-test Tutlszansdan 2 (F)) uazA1uIUEnsWUgNIINeL19NT19 (broad-sense heritability, h,?) 21898NHULFN"]

AuIUlEanannisaail (Uga et al., 2015)

(vpl] - (2Ll £ VelFa,

Vp[F] (3)

mlE] =

Tae v [F,] Ae variance 2eeanmzsine] szudnadsyainsdan 2 (F,)

V[P V.IP, fa variance VBIANBIUSANN] SNIGITRY

a o

5. NIAUNITANILNILIAE

1 2560 s s o s o o .
dnlsiugrannzaan 412R@NaNUg SB604
| NANAUSUULAA LN |
1l 2561 5 T
NAAAUNTNANINYNNANTN 1 (F,)
3] 2562 UgnuazAnideninonuguandan 2 uuudunsena

o

o A o Y 1% ndld a A ' 2 1% A
APLABNAENUTTNWITVAN NNANBIUSTING Tanuanunsanusedannzudald uaz vise

= A . PO o oA A
Hanuawnsalunisuasduiudaing i ldlasetosuas ansnsadgnliininndniisaiasied

814



MIAFINNAARTYING T 28 (RUUT 2) WOHNIAN — BIMIAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNANIAL

NANI5AAE

1. MenaNWuFIIuNeaF19A M 51 /89un19vilgnsn

==

IFfuarneansiudaiuinanianguiiaednguun 2. 2euunu andiunisdgniaudineusuuazide

NNSNEAT 100 13 wwianendbaipuasad@nn Wl 2560 a319tlszansgnuandan 1 (F,) naniufuuusaune

usl (single cross) sxuinedinalsiugaenneaan nudndnaianug SB604 FathamangnNan s Asuandlunini 1

Table 1 Rice hybridization conducted in 2017.

Parent Number
Hybrid rice
No. hybrid rice Source
(F,) Female Male
seeds (F,)
1 NRRU17001 Dawk Pa-yawm SB604 (IR88633:1-136-B) 29 Chumphae Rice
2 NRRU17002 SB604 (IR88633:1-136-B) Dawk Pa-yawm 47 Research Center,

Thailand

Figure 1 Hybrid rice seeds (F,).
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Figure 2 Root traits of F, hybrid NRRU17001 (A), NRRU17002 (B) and its parents Dawk Pa-yawm (C), SB604 (D).
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Table 2 F -heterosis in comparison to mid-parent value for yield components.
50 percentdays  Plant height Number of Number of Number of Percent of filled 1,000 grain
Lines/Variety .
to flowering (cm) Tiller/hill panicle/hill grain /panicle grain weight (g)
Parent
Dawk Pa-yawm 127 132+4.69 8+4.27 12+4.03 197+38.34 62+17.05 22+3.04
SB604 106 118+4.99 18+1.71 18+1.71 148+23.00 72+5.74 27+1.02
FW
NRRU17001 116 160+5.78 11+1.09 12+2.00 221+£35.92 46+10.19 28+1.00
NRRU17002 115 157+5.40 12+2.50 13+1.94 246+19.48 46+1.21 27+1.45
Mid-parent value (MP) 125 13 15 173 67 24
t-test F, mean vs MP
NRRU17001 13.56* -3.67* -3.07* 2.99* -4.65* 7.52*
NRRU17002 13.20* -1.24"™ -1.54™ 8.40* -37.56* 4.80*
Heterosis (%)
NRRU17001 28.13 -13.85 -18.64 27.91 -31.77 13.96
Positive Over dominance Over dominance Over dominance Over dominance Positive
Genetic effect
dominance for lower parent for lower parent for higher parent for lower parent dominance
NRRU17002 2557 -10.77 -9.15 42.42 -30.57 12.86
Positive Over dominance Over dominance Positive
Genetic effect
dominance Additive Additive for higher parent for lower parent dominance

Notes : * Statistically significant difference at P< 0.05 by t-test., ns; non-significant difference.
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Table 3 F -heterosis in comparison to mid-parent value for root architect of 6 root traits.

Total root length Root surface area Root average Root length/volume Root volume root tips

Lines/Variety
(cm) (cm?) diameter (mm) (cm/m*) (cm®)
Parent
Dawk Pa-yawm 410+10.22 737+48.20 3+1.01 895+305.04 65+19.82 4,737+1357.91
SB604 435+1.80 791+28.41 5+1.06 551+108.19 109+£19.65 5,121+£682.72
F1
NRRU17001 439+3.88 832+158.75 3+0.67 679+294.83 56+16.64 4,149+1545.18
NRRU17002 438+2.88 763+57.50 4+0.86 822+215.72 70+15.63 6,100+£1237.45
Mid-parent value(MP) 423 764 4 723 87 4,929
t-test F, mean vs MP
NRRU17001 9.45* 0.95™ -5.64* -0.33™ -4.23% -1.12™
NRRU17002 12.04* -0.06™ -2.01™ 1.03™ -2.49"™ 2.11™
Heterosis (%)
NRRU17001 3.89 8.91 -39.02 -6.13 -36.15 -15.83
Over dominance Over dominance
Genetic effect
Positive dominance Additive for lower parent Additive for lower parent Additive

NRRU17002 3.68 -0.22 -17.90 13.75 -19.99 23.75
Genetic effect Positive dominance Additive Additive Additive Additive Additive

Notes : * Statistically significant difference at P< 0.05 by t-test, ns; non-significant difference.
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3. tgnilsziiuunzApidenugaandadl 2 (F,) uuudunsena (pedigree method)
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o
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Dawk Pa-yawm

Figure 3 Panicle trait of F, breeding lines (NRRU17001, NRRU17002) and its parents (SB604, Dawk Pa-yawm).

821



MIATINAARTYIN T 28 (RUUT 2) WOHNIAN — BIMNAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNAINIAE

Table 4 Yield component traits and fragrance sensory testing of F, breeding lines and its Parents.

50 percent days Plant height Number of Number of Number of Percent of 1,000 grain Number of
Lines/Variety

to flowering (cm) tiller/hill panicle/hill grain /panicle filled grain weight (g) fragrant rice
Parent
Dawk Pa-yawm 130 133+4.19 4+0.97 3+0.67 176+39.78 26+15.51 23+0.96 10? (100%)
SB604 102 129+3.56 121247 12+2.04 133+7.52 52++7.97 25+2.02 10” (100%)
t-test Parent 1.90™ -11.12* -11.34* 3.59* -4.18* -2.65*
FZ

8-31 o

Data range 120-174 5-23 4-23 67-242 5-78.41 577 (71.25%)
NRRU17001 96 (94.50%) 140+£11.04 11+4.55 11+4.60 139+35.82 25+12.21 24+3.32 23”7 (28.75%)
Data range 130-178 5-20 4-20 86-252 11-55 19-30 76" (81.72%)
NRRU17002 90 (96.10%) 148+10.82 11£3.93 11£3.79 146+32.05 30£11.20 25+2.43 177 (18.27%)

Notes: * Statistically significant difference at P< 0.05 by t-test, ns; non-significant difference.

Fragrance sensory score; “Non- fragrance, “Strong fragrance.
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Table 5 Analysis of variance (VP) and Broad-sense heritability (hBZ) for studied traits in F, breeding lines and its Parents.

Lines/Variety Plant height Number of Number of Number of Percent of 1,000 grain
tiller/hill panicle/hill grain /panicle filled grain weight (g)

Vol Frrut7001) 121.89 20.66 21.13 1,283.21 149.03 8.23

Vol Frmru17002) 119.63 15.76 14.58 1,013.63 127.44 5.89

(VA — 15.82 0.84 0.41 1,424.35 216.38 0.83

AL, 11.40 5.49 4.16 50.91 57.21 3.68

e TF reu170011(%) 88.83 84.68 89.18 4252 8.21 72.58

e TF rrut7000) (%6) 88.62 79.92 84.32 27.23 0" 61.67

Notes: " Negative heritability value is shown as 0.
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