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Evaluation of progeny population between upland rice KumHomMorChor

and photoperiod insensitive rice varieties
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ABSTRACT: Rice is a major cereal crop which is widely consumed among the world population but
it contains very low grain iron (Fe) concentration benefits for human health compared with the other
cereal crops. Development of rice variety with high grain-Fe concentration is necessary to prevent
Fe deficiency for people who consume rice as the staple food.Kum Hom CMU (KH-CMU) is a local
rice variety from Thailand having high grain-Fe concentration and categorized in the japonica group
with low yielding ability and sensitive to photoperiod which can be cultivated only once a year.
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Therefore, the improvement of KH-CMU for high yielding ability with high grain Fe concentration are
needed to meet the requirements of farmers as well as consumers. In this study, the variety KH-CMU was
crossed with an improve-lowland rice variety, Pathumtani 1 (PTT1) to determine the genetic compatibility
between KH-CMU and PTT1, evaluate agronomical characters and variation in grain-Fe concentration
in progenies derived from the cross, and select plants with photoperiod insensitive, high yield and
grain Fe concentration. The results showed that KH-CMU could crossed with PTT1 and produced
the normal hybrids. The F1 hybrids flowered in dry season similar to PTT1 parent, indicated the
photoperiod insensitive. The F2 population showed transgressive segregation in all agronomical
characters, especially in grain yield and Fe concentration. Moreover, variation in seed coat color and
starch types (glutinous and non-glutinous) were found in F2 population, which can be selected for
high yield and grain Fe concentration for both the endosperm types. The total of 8 plants were selected
from F2 population which showed 3-5 times higher yield than KH-CMU, and exhibited 37-95% higher
grain-Fe concentration than PTT1. These selected plants are important genetic resources for the
development of new rice variety with high yielding ability and grain-Fe concentration which can be

grown several times a year.

Keywords: high Fe rice variety, KumHom CMU, local rice variety, selection
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Table 1 Fertilization percentage of the cross between KH-CMU and PTT1.

Parent Panicle  Number of pollinated  Number of fertilized  Fertilization percent-
Female Male number spikelet spikelet age
KH-CMU PTT1 1 15 15 100
KH-CMU PTT1 2 15 15 100
KH-CMU PTT1 3 15 15 100
KH-CMU PTT1 4 15 14 033
KH-CMU PTT1 5 15 10 .
KH-CMU PTT1 6 15 9 50
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Table 2 Agronomic characters ofF1 hybrid compare to the parents, KH-CMU and PTT1.

Female parent Male parent
Character F1 hybrid
(KH-CMU) (PTTY)
Days to flowering Not flowering' 12 &’ 88 b
Plant height (cm) 83 a 67 c 77b
Tillers per plant 4c 17 a 13 Db
Seed setting (%) Not flowering 874 a 192 Db
Grain yield per plant (g) Not flowering 139a 38Db

'Female parent is not flowering in dry season.

> Mean values followed by the same lowercase letters within each character are not significantly

different at P<0.05 by LSD.
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Figure 1 Distribution frequency of days to flowering (A), plant height (B), panicle length (C), spikelet
number/panicle (D), percent filled grain (E), and grain yield/plant (F) of F2 population. The
black inverted-triangles indicate mean values of female parent (KH-CMU), while the white
inverted-triangles indicate mean values of male parent (PTT1)in a given trait.
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Table 3 Variation of seed coat color and endosperm type in F2 population derived from a cross

between KH-CMU and PTT1.

Seed coat color Expected ratio
Endosperm type Total P Chi-square
Purple White (1:2:1)
Glutinous 15 3 18 28.75 i
Non- glutinous 45 21 66 28.75
Mix types 19 12 31 575
Total 79 36 115
Expected ratio (9:7) 64.7 50.3 )
Expected ratio (12:4) 86.25 28.75 ns

*indicated the difference between the observed data and expected ratio at P<0.05, while ns is

not different.
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Figure 2 Distribution of grain-Fe content in F2 population and the parents.
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Figure 3 Distribution of F2 population according to grain yield and Fe content. F2 plant that has
non-glutinous grain type, glutinous grain type or both types, were presented by the white,
black and gray circles, respectively, while dot lines indicated mean values of grain yield

and Fe content of F2 population.
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ANLANANTUN19RUENITNNNNT W Tnaziiin
Toymlugnuan Tngleniznisuaniugdnin
vrase  ecotype  Fuinazwun1INANN
wugnasussusnanlafin qnuandeuue liaud
guanumiy eehdlafinu nmsdnenasailidums
rasLgazndnsdnlsiugnven s gaiudnnds
ae/ltiin japonica (Fongfon et al. 2018) Aivdaig
Uyusil 1 Badudntile indica WuINAMNIONAN
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Table 4 Grain yield and Fe content of the selected-F2 plants compare to KH-CMU and PTT1.
Fe content Grain yield
Selected Starch Fe content Grain yield
% of % of % of % of
number type (mg/kg) (g/plant)
KH-CMU PTT1 KH-CMU PTT1
1 Non-glutinous 11.3 17.9 76 155 577 110
2 Non-glutinous 1.2 16.8 75 153 542 103
3 Non-glutinous 10.0 16.5 67 137 532 101
4 Non-glutinous 14.2 1.3 95 195 365 69
5 Non-glutinous 13.9 1.2 93 190 361 69
6 Non-glutinous 10.3 11.1 69 141 358 68
7 Glutinous 10.8 13.9 73 148 448 85
8 Both types 1.7 18.2 69 160 587 112
KH-CMU Glutinous 14.9 31 100 204 100 19
PTT1 Non-glutinous 7.3 16.3 49 100 525 100
a L4 a v a a a
991984 ﬁ]mLL@%@@HN@N\‘iﬂﬂLL@”Nﬂ’]?L@?ﬂJLMUIWLﬂu

na @ﬂmumu"mmmmmeu@mmmmmmm
il 2 EﬁqmvmﬂmmmummmL@@rﬂ,m
AU U (2550) $darnes 1. 1y
Lﬁmﬁummﬁuiﬂ indica WugTewIm 1 wudn
gnuandai 1 mﬂmwnummmmmmmmn
LL@v@ﬂN@NTQV] 2 LiiRnwdniiesanidumiu
NIUNA u@nmﬂmﬁm uazAnY (2559) lanaana
HaNUgTEnI19979 japonica vug DOA2 fudn
indica WuggwssnilT 1 uazwudignuandan 1
ldgunsonanuan laiiasarnidundy anua
nsvAaIgAs T Tanaumnsngliaadn
uldneiugnasu (genetic compatibility) 3xMIN
47 japonica Wugiwen wm. A4 indica ¥Wug
Feium 1 Wugawssous 1 uasiugiaenil 1 el
NIANNUETNHANHWANANNIIRUGNITHNINN
Tzl pvsaziestinnmaaaupaadaiuld
NRUNIIN TR UTHa U e uNazALTiunIs
auandusia i ulasenisUsulaiug .

ansouzlilomedasuas idudnanwouenilan
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ARAERINEULN  (transgressive segregation)
AullngIuiinaInnIesINAaTes AR AN a1y
TENRUTNOUN UAZHNITLARIBBNTRSEULLLILAN
avay (additive) iasaNiuAsinlignaauLans
undneuzuansveanll vizelinisuansean
reveumiiandiiugieud Teinnuldlugnuauy
Tﬁﬁ”@mm@mmwdwﬁuﬁ’w‘ﬂLL&JﬁﬁuﬁqmimﬁN
i (Nolte and Sheets, 2005)
mmmﬂmmmwmmm‘lu@ﬂmumw 2
melﬁmum@ﬂwmvummmumwummu
2 7 wuﬂgmmmmmm\mumamm AWML
(epistasis) (Miko, 2008) mfamquaﬂuw@njiwm
ABNIDINNTA UATATUY (2560) NANHALEDIN

wanlugnuanseudnsdtamiaaaniudiowug

sl 1 waznudnAitiaduinangnacURNsat
B 2 AUATHNITUARIDBNUUL epistasis i
dmildnuouzriaulelumandn vanenisdinm
PINWINAN O HYNAILANARLEINES 1 AU
(McKenzie and Rutger, 1983; Yan et al. 2011) Tunng
NAARIT ‘Lﬁﬁmqwuﬁmmu . mﬂumfamum gt
ﬂumqwuﬁﬂwmm 1 uthadad Immnmamqm 2
LAAININ 3TN0 LANFNlan N
dndrurasnismunninetiu 1 4 loeildnmdouzes
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pngl
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unNEAT 48 A1UN 3: 535-546 (2563)./doi:10.14456/kaj.2020.49.

2558; @mm‘mu@mmmum 2559; Rerkasem
et al. 2015) adglsinu Lummnﬂ?mmmm
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