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ABSTRACT This study was conducted to evaluate the
performances of rice transgenic lines along with their wild types
in terms of agronomic traits. A total of 32 rice transgenic lines,
through previously conducted collaborative researches between
molecular biologists and conventional rice breeders, were
selected as promising lines. As the introduced functional genes,
17 genes, which were putatively related with high yield, disease
and herbicide resistance, abiotic stress tolerance, and diversi-
fying endosperm starch components, were transformed into
three Japonica cultivars, Nipponbare, Nagdongbyeo, and Dongjin-
byeo. The transgenic lines exhibited significantly deviated
performances from their wild types on agronomic traits such as
days to heading, culm length and yield potential. Multivariate
analyses on transgenic lines to the evaluated agronomic traits
also indicated random manner of phenotypic deviations from
their wild type in terms of deviation directions and degrees. Our
results suggested that, therefore, breeding strategies to control
unexpected deleterious phenotypic performances among transgenic
lines would be critical as much as the functions and proper
expressions of the transformed genes.
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Wild type Genes transformed Target trait” No. of lines* Line ID
AP2 Yield 3 NP1~NP3
OsNACI1 Yield 1 NP4
OsNAC3 Yield 4 NP5 ~NP8
Nipponbare OsNAC4 Y%eld 3 NP9~NPI11
OsNAC6 Yield 1 NP12
OsNAC7 Yield 1 NP13
OsEDRI1 Disease 1 NP14
7 Subtotal 14
glgB Endosperm 1 NDI
OsGlu2 Yield 2 ND2~ND3
Nagdongbyeo OsIFR Root 1 ND4
ERF4A4 Drought, Salt 2 ND5~ND6
OsAsr Cold 1 ND7
5 Subtotal 7
MxPPO Herbicide 2 DJ1~DJ2
FIOS Endosperm 3 DJ3~DIJ5
. OgPRI Blast 2 DJ6~D7
Dongjinbyeo
OsCSID1 Root 2 DIJ&~D9
OsCIPK9 Disease 2 DJ10~D11
5 Subtotal 11
17 Total 32

"Detail information such as full names of each gene and pedigrees of transgenic lines are not shown to considerate the researchers,
who developed the transgenic lines, in term of intellectual properties.
bCa‘[egories on the target traits were based on the supplied information from the authentic developers; increasing yield
potential(Yield), increasing disease resistance(Disease and Blast), diversifying endosperm characteristics(Endosperm), relating
vigorous root development(Root), increasing tolerance levels against abiotic stresses such as drought, salinity(Salt), and Cold,

and herbicide resistance.

‘Transgenic lines were assumed that the introduced genes had been genetically fixed within their corresponding host(wild type)
genome, thereby each transgenic line would be considered as an independent ‘event’ for the genes introduced.
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Table 2. Performance ranges of transgenic lines on the evaluated agronomic traits during the preliminary yield trials in 2008

and 20009.
Agronomic traits evaluated
Lines” Year Heading date Days to heading  Culm length Panicle length No. of
(m/d) (days) (cm) (cm) panicles
. 2008 8/21 116 76 20 16
Nipponbare
2009 8/22 110 73 18 12
Transgenic lines 2008 8/8~8/28 102~122 72~86 18~22 13~18
(14) 2009 8/11~8/27 99~115 72~79 18~19 12~15
2008 8/17 111 76 19 14
Nagdongbyeo
2009 8/17 104 73 18 13
(7 2009 8/16~8/20 103~107 71~81 17~20 12~17
B 2008 8/20 114 88 18 16
Dongjinbyeo
2009 8/19 107 81 20 13
(11 2009 8/18~8/24 106~ 112 73~86 18~21 10~15

* Lines are subgrouped based on the wild type used for developing transgenic lines. Total number of transgenic lines are indicated

within parenthesis (see also Table 1).
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Fig. 1. Graphical illustrations on the performances of transgenic lines in terms of major agronomic traits during preliminary
yield trials in 2008 and 2009. Performance levels of wild type cultivars, Nipponbare (A), Nagdongbyeo (B), and
Dongjinbyeo (C), are indicated with dashed line for each trait evaluated. Corresponding transformed genes for each
transgenic lines (line ID) are indicated in Table 1. Days to heading (HD), Culm length (CL), Panicle length (PL), and
Tiller number (TN).
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Fig. 2. Yield performances of transgenic lines during preliminary yield trials in 2008 and 2009, along with their wild type (W)
cultivars, Nipponbare (A), Nagdongbyeo (B), and Dongjinbyeo (C). Corresponding transformed genes for each transgenic
lines (line ID) are indicated in Table 1.
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Table 3. Performance ranges of transgenic lines on the evaluated traits related with yield potential during the preliminary yield

trials in 2008 and 2009.

Agronomic traits evaluated

Lines”

Year Grains per Ripened 1,000 grain Brown/ Yield
panicle (No.) grain (%) weight (g) rough rice (%) (kg/10a)
. 2008 71 97.9 21.4 82.7 407
Nipponbare
2009 81 96.4 22.4 81.5 415
Transgenic lines 2008 68 ~86 93.1~98.0 20.7~23.7 80.9~82.7 322~421
(14) 2009 75~98 79.6~97.5 21.6~24.6 80.5~83.0 359~493
2008 78 96.7 21.7 81.7 389
Nagdongbyeo
2009 76 96.4 224 81.5 415
Transgenic lines 2008 65~105 92.7~97.0 19.9~25.5 79.7~83.1 226~476
@) 2009 60~100 71.6~94.1 20.0~27.0 79.0~83.5 264~530
B 2008 101 98.1 23.2 83.6 451
Dongjinbyeo
2009 86 97.3 23.8 83.0 514
(1) 2009 75~99 65.1~96.5 22.4~26.8 81.5~83.0 342~522

*Lines are subgrouped based on the wild type used for developing transgenic lines. Total number of transgenic lines are indicated

within parenthesis (see also Table 1).
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