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Genetic Composition of Heterosis in F1 Rice Hybrid

ffiu mazh” F9iug yaminnt” fusild 9190
Dumnern Karladee" Jirapan Pulpipat” Sansanee Jamjod"
ABSTRACT

Utilization of heterosis in rice has contributed tremendously to the increase in rice
productivity. There have been ranges of studies in many aspects of heterosis. But the key
of genetic component of heterotic performance in crop hybrid is still uncharacterized. In
this study, dissection of genetic composition of F1 rice hybrid in traits has been made : for
culm length, yield components, grain amylose and grain anthocyanin. CRD comparative
data was used between F1 populations derived from 2 combinations: (elite F8 non-
glutinous purple rice lines combined x PPT1) and elite F8 non-glutinous purple rice lines
x KDML. 105 with their 2 male—parehts. The experiment was conducted with replica{ed pot
yield trial at the Faculty of Agriculture, Chiang Mai University during 2010. Heterotic
percentage was calculated as the relative of F1 mean to the mid-parent value. The results
showed that the genetic component varied among traits. Additive gene effect was
achieved for culm length and 1,000 grain weight. Number of tiller and panicle per hill were
negative dominance. Percent of filled grain was overdominace for lower parent. While
both additive and positive dominant effects were the genetic component of grain amylose

“and anthocyanin contents. This results provided adequate genetic basis of hybrid

heterosis in rice regarding selection for improving the traits.

Key-words: additive effect, positive or negative dominance, overdominance for lower

parent, overdominance for higher parent, mid-parent value
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Table 1. F1— heterosis in comparison to mid-parent value for culm length (cm)

Mid-
t-test
Female Male parent Heterosis Genetic
Combination F mean F mean
1 parent parent value ' (%) effect
vs MP
(MP)
EF lines x 1215 144.6 106.2 1254  1.42NS -3.11
8 : - Additive
PPT1
EF lines x 129.8 144.6 129.2 1369  1.43NS -5.19
y Additive
KDML 105

NS = non statistically significant difference

Table 2. F1— heterosis in comparison to mid-parent value for 1000 grain weight (g)

Mid-
t-test
Female Male parent Heterosis Genetic
Combination F mean F mean
1 parent parent value 1 (%) effect
vs MP
(MP)
EF lines x 273 27.3 26.2 27.0 -0.66NS 1.22
8 Additive
PPTH
EF lines x 274 27.3 25.7 26.7 -1.95NS 2.45 )
8 Additive
KDML 105

NS = non statistically significant difference
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2. PUNUB/ND (number of tiller vin/ne wa9ve 2 giflu -15.72 Uz -8.66%

per hill) LAY 9I1UIUTI/ND (humber of (t-value 5.73 uar 3.52) (Table 3) wag
panicle per hill) gn F PO 2 ALEAIAN Tuaus9/noidu -16.36 uar -8.66%
dasnimauazuwisninlasaniziisenin (t-value 5.29 Uy 4.82) ANA1AU (Table 4)
EFBIines Falu lower parent finvALsznay 3. wasidudiufaf (percent of
maﬂ’uqmsuLﬂuuunﬁwﬂmﬁuwguﬂﬁﬂﬁ’ﬂ filed grain) LaAYBIALIEZNBUNITUENTTH
TasfA1 percent heterosis ¥8991UIU W wovduduaesdaialududeiiunieay

Table 3. F1- heterosis in comparison to mid-parent value for number of tiller per hill

Mid-
-test
L. F Female Male parent Heterosis ]
Combination 1 F mean Genetic effect
mean parent parent value (%)
vs MP
(MP)
EFslines X 10 11 14 12 573" -15.72  Overdominance
PPT1 for lower
7 parent
EF8|ines X 10 11 12 11 3.52* -8.66 Overdominance
KDML 105 for lower
parent

* = statistically significant difference

** = highly statistically significant difference

Table 4. F1i- heterosis in comparison to mid-parent value for no. of panicle per hill

Combination Mid- ¢
-tes
1 Female Male parent Heterosis Genetic
mean F mean
parent parent value ! (%) effect
vs MP
(MP)
EFSIines X 10 10 14 12 5.29* -16.36  Overdominance
PPTH for lower
parent
EF8|ines X 10 10 11 11 4.82* -8.38 Overdominance
KDML 105 for lower
parent

NS = non statistically significant difference

*

statistically significant difference

* highly statistically difference
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Tus 2 ¢ Tnw F e 85.19% uaz 81.32%
Houndn MP (90.89% uay 91.32%) epuld
N WouNAA (EF lines) frnaadisiu -
627% Wax -1095% (Table 5)
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wWans uansnansenulundisswulylunig
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dnsauzlafimafiuansdfisomeiiugnssy

wouil %ﬁﬂﬁm?dwwaﬂmqﬁ’uqniiu
(inheritance) Tudasaqlufsduuunis
dravenilu polygenic vi"flﬁejomnﬁiami
AUMAUGNTINAMUA Chowdhry UATAME
(1999) Tpidnseiiedusznaunig
Wugnysuiiuie additive uaz dominance
effect at19L3AAIN Chowdhry WALAME
(1992) WU non-additive effect UBIANBIE
Fuunde/neludnig1d nTuandIneA
ﬁiznaumoﬁ’uqﬂﬁmﬁuﬁ%Lﬁﬂ*’ﬁu‘lﬁmﬂ

parental lines AN19N32WA7 (variation) 84

Table 5. F1— heterosis in comparison to mid-parent value for percent filled grain

Mid-
t-test
Female Male parent Heterosis  Genetic
Combination F mean F mean
1 parent parent value ' (%) effect
vs MP
(MP)
EFBIines X 85.19 89.39 92.39 90.89 326 -6.27 Negative
PPT1 dominance
EF lines x 81.32 8950 9314 91.32 625" -10.95  Negative
KDML 105 dominance

* = statistically significant difference

** = highly statistically significant difference

Table 6. F1— heterosis (%) in comparison to mid-parent value for amylose content (%)

Mid-
t-test
Female Male parent Heterosis  Genetic
Combination F mean F mean
! parent parent value ' (%) effect
vs MP
(MP)
EFBIines X 18.03 16.01 20.28 18.15 0.18 NS -0.63 Additive
PPT1 |
EF lines x 16.72 15.50 17.23 16.36 -0.73 NS 2.21 Additive
KDML 105

NS = non statistically significant difference
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9
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psInUaT NS Wsuaulsloeniu HuSinn
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B9AUILNOUNISHUGNTINGBINT
Fopszviusaalysusulslasiulus
azifon Juldiouuufurinaasdadalufiu
Weafuneuan wasBuvnasansudulyls
wiznsfeiassiaulslesduiudu
YUIUNTITUDY secondary process HEU
nszfumsdaasziifisadesdiu multiple
gene control 8nfide Jaakola warAMy
(2002) wudnsFIATIERRITBIMITNGN
flavonoids fifuiizndisaiiu path way 289
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Table 7. F1— heterosis
(mg/100 g sample)

in comparison to mid-parent value for proanthocyanin content

Mid-
t-test
F Female Male parent Heterosis Genetic
Combination 1 F_mean
mean parent parent value ! (%) effect
vs MP
(MP)
EFBIineS X 136.1 198.2 Not 99.1 -4.03* 37.34 Positive
PPT1 detected dominance
EFBIines X 1644 2158 Not 1079 -3.10NS 5234  Additive
KDML. 105 detected

frasndatimasaduléify complete W3e
incomplete dominance & uluda Butany
LATANME(1959) 9189147918 gene 1-4
complementary genes muqumﬂﬁmmﬂﬁ
Toendlu way Sahu Auame (2011) wuing
wavzaadavumdndly F, u&n9 dominant
wazlu F,uaasdndniy 2 dominant
complementary genes WRY 1 recessive
gene uanﬂ’mﬁ Tomar acAle (2000)
3989738 gene 3 gene il dominant
complementary genes AIUANNTIAARLAS
ﬁlumﬁaﬂLuﬁmuauﬁ‘iaﬁmuﬁmﬁn UDNIINK
W felfuasuardie deludseina
iklE n’jﬁuua:%u Hudrdfasfdu
819194114901 (Ryu et al, 2000;
Kowalczyk et al, 2003; Han et al, 2004)
a1sandauaulsloanfiuludndufuasuas

&1 Tawsssnvrfudrdntnluntsdlasiu

way UV ifluntstlesiude waznisas vided

AIUNVINENLNAT (pollination) WARYNTT
n3zawug (dispersal) Fedrdluszuuve
ATauinisirnnuzasfisuasand (co-
evolution of plant-animal interaction)
(Winkel-Shirley 1996; Bohm 1998;
Harborne and Williams 2000; Han et al,
2006) swsaldiduasulnsdnelaale oy
Tsafearuilauacviaaniiian (cardiovascular
diseases) anthocyanins fiafaaIndniasdl
dffssnduarsdusyyadase (reactive
oxygen species) (Kowalczyk et al, 2003)
anthocyanins Tudnfiaedusznay 95% fu
cyanidin -3-O-glucoside wazdn 5% u
peonidin -3-O-glucoside (Park et al., 2008)
msiiadluduislusdiussednsuznie
wonuAsansAsls awgnﬁaﬁmﬁ’iuﬁu
fnuauztaailiviauls uwddmsuluwdtn
Uudgeiugiizaziianudidgaindunisda

= . ) o =) 1
a8n linkage gene ‘[u‘ﬁ’lﬂqiﬂﬂl,ﬂﬂﬂﬁ]’]d‘f
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