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Abstract. Akbar MR, Purwoko BS, Dewi IS, Suwarno WB, Sugiyanta, Anshori MF. 2021. Agronomic and yield selection of doubled
haploid lines of rainfed lowland rice in advanced yield trials. Biodiversitas 22: 3006-3012. Selection process is important step to obtain
high yielding variety. This study aimed to obtain information on agronomic performance of doubled haploid lines of rainfed rice in
advanced yield trials and select the best lines for multi-location yield trials. Two experiments were conducted in Bogor and Subang
using a randomized complete block design for each location and consisted of 35 doubled haploid lines and two check varieties namely
Ciherang and Inpari 18 as a treatment. The result revealed that interaction between genotype and environment (G x E) significantly
affected all agronomic characters, except on the panicle length. Characters with high heritability value were all agronomic characters
except number of productive tillers and productivity. Genotypic correlation analysis showed that number of productive tillers and weight
of 1000 grains had significant and positive correlation with productivity. The selection used weighted selection index based on
multivariate analysis. Fourteen lines were selected for multi-location yield trials. These lines had characteristics as follows: number of
productive tillers (14.0-17.7 tillers), weight of 1000 grains (24.7-32.5 g), and productivity (5.0-6.2 ton ha'). The selected lines can be

evaluated further to obtain superior lines in multi-location trials.
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INTRODUCTION

Rice becomes one of the most important food sources
of calori and has an important role as staple food for half of
the world population (Jiang et al. 2020). It is estimated that
world population will grow to 8 billion by 2030 (Villa et al.
2012). Rice production must increase around 40% more by
2030 to satisfy the growing demand without affecting the
resource base adversely. Land conversion is one of critical
problems, especially in fertile irrigated low land rice, which
becomes the main source of rice production in the world
and Indonesia.

Globally, rainfed lowland rice contributes around 19%
of the world’s rice production from 52 million ha of rainfed
lowlands (GRiSP 2013). Rice productivity in rainfed
lowland areas is very low (1-2.5 ton ha?). Rainfed rice is
the second-largest source of Indonesian rice production
after irrigated lowland rice. Indonesia has a rainfed area of
3.3 million hectares of rice fields (Ministry of Agriculture
2019) with average of productivity 3.3 tons ha? (Erythrina
et al. 2021). The productivity of rainfed rice is lower than
irrigated rice which produces 5.3 tons ha' (Ministry of
Agriculture 2019). The factors causing low productivity of
rainfed rice are poor application of advanced cultivation
techniques, majority of varieties planted are still local

varieties or old superior varieties, less intensive weed
control, pest and disease disturbances, and low soil fertility.
The development of high-yielding rainfed rice varieties is
an alternative to increase productivity.

The breeding of rainfed rice varieties using anther
culture techniques is an alternative solution to accelerate
the acquisition of pure lines. The formation of pure lines in
conventional breeding requires 6-8 generations to conduct
selection until the obtainment of pure lines (Dwivedi et al.
2015; Dewi et al. 2017). Application of anther culture
method can accelerate the process to obtain pure lines in
first-generation (Mishra et al. 2015). The lines resulting
from the anther culture have high diversity between lines,
thus it is necessary to characterize them to see the initial
agronomic information and test the yield potential in the
field. The yield trial in the field consists of the preliminary
yield trial (Akbar et al. 2019) with characteristics of narrow
plot and large number of lines, then continued with the
advanced yield trial which has a wider plot and fewer lines.
Advanced yield trial is conducted at several locations to see
the performance consistency of a genotype.

The appropriate selection criteria will give the
maximum result to obtain superior lines in plant breeding
program. Productivity can be selected directly as main
selection character (Abhilash 2018). However, many
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factors influence productivity so that it is better to use
indirect selection which correlates with productivity (Silva
et al. 2016; Akbar et al. 2018; Al-kordy et al. 2019;
Anshori et al. 2019). Selection index becomes alternative
selection method for several characters (Islam et al. 2017;
Akbar et al. 2019). The value of selection index is
determined by setting the weighting of each character
according to its economic value (Cui et al. 2020). The
determination of selection characters and character’s
weighting coefficient can use multivariate analysis
(Sabouri et al. 2008; Hasan et al. 2016; Kose et al. 2018;
Anshori et al. 2019; Fadhli et al. 2020; Farid et al. 2021).
Multivariate analysis can be used for multi variables so
interpretation can be done easier (Janmohammadi et al.
2014). This experiment aimed to obtain information on the
agronomic performance of the doubled haploid lines of
rainfed rice in advanced yield trials and selecting the best
lines for multi-location yield trials.

MATERIALS AND METHODS

Plant materials

Thirty-five doubled haploid lines derived from anther
culture were evaluated and two check varieties, namely
Ciherang and Inpari 18 were used. Those lines were
advanced lines from selection in preliminary yield trial
(Akbar et al. 2019). The selected lines used were obtained
from the first generation of cross-breeding population (F1)
anther culture plants from five cross-breeding populations.

Procedures

The experiments were conducted from November 2017
to April 2018 in Bogor (6°33°47.9” S, 106°44°10.8” E)
with altitude is 180 m above sea level (ASL) and Subang
(6°21°15” S, 107°38’52” E, 13 m ASL). A randomized
complete block design with three replications was used in
each location. The size of experimental unit was 3 m x 3 m.
Twenty-one-day-old seedlings were planted with plant
spacing of 25 cm x 25 cm. Dosage of fertilizers were 200,
100, and 100 kg ha Urea, SP 36, and KCI, respectively.
The SP 36 and KCI fertilizers were applied one week after
planting (WAP), meanwhile, N fertilizer was applied three
times, at 1 WAP, 4 WAP, and 7 WAP one-third each. Pest
and disease control was conducted according to standard
rice cultivation (IRRI 2015). The observation variables
were plant height which was measured at generative stage
(cm), number of productive tillers was observed prior to
harvesting, day to flowering was observed when 50% of
plants in each plot showed flowering, day to harvesting was
observed when 80% plant of rice panicles in one plot
turned yellow, panicle length (cm) was observed after
harvesting, number of filled grains per panicle, number of
unfilled grains per panicle, number of total grains per
panicle, weight of 1000 grains (g), and productivity was
obtained from conversion from weight per plot to dry grain
yield per hectare (ton ha'?).
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Data analysis

The observed data were subjected to combined variance
analysis. Then, the analysis was continued by determining
the heritability value (Nirmaladevi et al. 2015) and
analyzing the phenotypic correlation and genotypic
correlation (Oladosu et al. 2018). Selection index was
determined by using weighting value obtained from
principal component analysis. Standardization of each
character was determined (Jolliffe and Cadima 2016)
before principal component analysis. Determination of the
character selection was based on components that greatly
affected the character of productivity. The vector contained
in the component variable was used to weight the selection
characters in the selection index. Then, the doubled haploid
rice lines were selected. The software used in the analyses
were STAR 2.0.1 from IRRI for analysis of variance,
Microsoft Excel 2019, and META-R from CIMMYT 2016
for phenotypic and genotypic correlation. The explanation
of the analysis carried out was as follows:

Prediction of broad-sense heritability (h?) was
calculated through the formula as follows (Syukur et al.
2015):

o

og b
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Where: o%, was the genotypic variance, ¢, was the
phenotypic variance, and h? was the broad sense of
heritability. Broad sense heritability was categorized
according to Nirmaladevi et al. (2015) as: high (0.50 < h? <
1.00), moderate (0.20 < h? < 0.50), and low (h? < 0.20).
The calculation of genotypic coefficient of variation (GCV)
followed the formula of:

o
GCV = 5 x 100%

Where: %z = genotypic variance, ¥ = mean, GCV were
grouped according to Abebe et al. (2017) as low
(GCV<0.25), moderately low (0.25 < GCV <0.50),
moderately high (0.5 < GCV < 0.75), and high (0.75 <
GCV).

Correlation analysis aimed to evaluate the closeness of
relationship between characters. Analysis of the genotypic
and phenotypic correlation coefficients were calculated by
the following formula (Oladosu et al. 2018):

__ GCOVey | PCOVyy,
Fexy = Toxy =

'(ogxz)("gyz)a |(epx?)(opy?)

Where: rgy was genotypic correlation coefficient
between traits x and y, rpxy Was phenotypic correlation
coefficient between traits x and y, GCOV,y was genotypic
covariance between variables x and y, PCOV,, was
phenotypic covariance between variables x and y, opx? was
phenotypic variance of variables x, op,? was phenotypic
variance of variables y, ogs® was genotypic variance of
variables x, og,? was genotypic variance of variables y.

Standardization formula was according to Jolliffe and
Cadima (2016) as follow:
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7. = (Xij—Xi)
Si

Where: Z;; was standardized value of the j™ genotype in
the i character, Xjwas observation data of the j™ genotype
on the i" character, Xi was mean of the observed data in the
i" character, S; was standard deviation of the it

Selection index determination followed Sandhu et al.
(2019) formula, ie. | =bXy + boXo + baXz + ... + bnXn.
where | was selection index, b, was the weight of the
variable to n, and X, was a standardized phenotypic value
for variables to n.

_ (ii—XD

Xn -
Si

Where: X, = standardization value, Xjj = means of each
genotype, Xi = means of the variable, S; = standard
deviation of the variable.

RESULTS AND DISCUSSION

Agronomic character, variance component and
heritability

Combined variance analysis showed that genotype (G)
had a significant effect on all observed characters (Table
1). This showed that the characteristics of each genotype
were different. Environment (E) had a significant effect on
all agronomic characters, except on the number of filled
grains per panicle. The interaction between genotype and
environment (G x E) significantly affected all agronomic
characters, except on the panicle length (Table 1).
Ogunbayo et al. (2014) obtained similar results that the
interaction of G x E was significant on the characters of
plant height, days to flowering, day to harvesting, number
of panicles per hill, and yield. In general, characters that
had significant G x E interactions showed that the genotype
responded  differently to different environmental
conditions, especially among the adapted genotypes and
sensitive genotypes (Konate et al. 2016; Anshori et al.
2019; Farid et al. 2020). Therefore, these characters could
become selection character candidates in creating the
selection index formula.

Table 1. Combined analysis of variance for agronomic traits
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The genotypic coefficient of variance (GCV) was
shown that the number of unfilled grains per panicle had
the highest GCV (29.9%) (Table 2). On the other hand, the
lowest GCV was found in day to harvesting (DAS) (2.8%).
As for the yield as the main character also had a low GCV
(3%). Tuhina-Khatun et al. (2015) also reported this result,
who obtained a low GCV value in day to flowering and day
to harvesting. However, the productivity was categorized
as moderate GCV. The characters with low GCV indicated
that the character had short interval variance among
genotypes (Abebe et al. 2017). However, the GCV value
had to be combined with the heritability value. This
combination could be a good consideration in line
selection.

The genetic parameters like heritability and genotypic
coefficient of variation (GCV) were shown in Table 2.
Based on this table, the characters with high heritability
values were plant height (0.91), days to flowering (0.71),
days to harvesting (0.65), panicle length (0.80), number of
filled grains per panicle (0.84), number of unfilled grains
per panicle (0.75), number of total grains per panicle
(0.86), and the weight of 1000 grains (0.86). The character
with moderate heritability value was number of productive
tillers (0.35), meanwhile, the yield was categorized as low
heritability. The high heritability of plant height, number of
productive tillers, days to flowering, days to harvesting and
weight of 1000 grains also had been reported by Seyoum et
al. (2012) and Ogunbayo et al. (2014). In general, the
broad-sense heritability was influenced by both the genetic
and phenotype variance. The high heritability value could
increase effectiveness of selection. Hence, the high
heritability can reflect the genetic expression potential of
lines toward their phenotype. In doubled haploid plants,
broad-sense heritability had the same value as narrow-
sense heritability due to the homozygous genetic
constitution (Dwivedi et al. 2015), so this was beneficial in
detecting character selection of doubled-haploid rice.
However, based on this result, the yield had low
heritability. It supports the GCV result, where direct
selection based on the yield was not effective. Therefore,
simultaneous selection using several characters was a good
alternative method in this study.

Traits

Mean square of Coefficient  of

Genotype (G) Environment (E) G x E Interaction variation (%)
Plant height (cm) 1854.8** 14786.5** 169.2** 4.01
Number of productive tillers 8.9** 699.97** 5.8* 11.87
Day to flowering (DAS) 184.0** 1621.6** 52.7%* 1.52
Day to harvesting (DAS) 97.4** 764.6** 34.5%* 1.61
Panicle length (cm) 27.9*%* 153.5** 5.5ns 8.08
Number of filled grains/panicle 5467.4** 6669.9ns 888.9* 14.24
Number of unfilled grains/panicle 7.9%* 115.5* 1.8* 15.73
Number of total grains/panicle 10526.0** 56193.0* 1424.0** 12.40
Weight of 1000 grains (g) 27.4%* 330.8** 3.8%* 3.80
Productivity (ton ha') 0.1* 1.0* 0.1* 9.90

Note: DAS: day after sowing; ** = significantly different at a 0.01; * = significantly different at a 0.05; ns = not significantly different

at o 0.05.
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Table 2. Mean, population range, variance component, and broad-sense heritability for agronomic traits

Traits Mean + S.D. I:;)r?;elatlon o’p 6%y (%/S)V Z/CO;/ h?
Plant height (cm) 1143 +17.3 83.2-140.7 309.1 280.9 14.7 15.4 0.91
Number of productive tillers 154 +1.2 12.7-17.7 15 0.5 4.7 7.9 0.35
Day to flowering (DAS) 804 +55 71.3-92.8 30.7 21.9 5.8 6.9 0.71
Day to harvesting (DAS) 114.2+4.0 108.0-125.0 16.2 105 2.8 35 0.65
Panicle length (cm) 285+21 25.1-32.7 4.6 3.7 6.8 7.7 0.80
Number of filled grains/panicle 164.6 +29.8 121.3-255.3 911.2 763.1 16.8 18.3 0.84
Number of unfilled grains/panicle 472 +16.0 22.3-83.2 264.7 199.0 29.9 345 0.75
Number of total grains/panicle 211.8+413 154.2-329.5 1754.3 1516.8 184 19.8 0.86
Weight of 1000 grains (g) 26.2+2.0 22.6-32.3 4.6 39 7.7 8.2 0.86
Productivity (ton ha') 48+05 3.5-6.2 0.3 0.0 3.0 11.3 0.07

Note: S.D. = standard deviation, c%: phenotypic variance, c%: genotypic variance, GCV: genotypic coefficient of variation, PCV:

phenotypic coefficient of variation, h? broad-sense heritability, DAS: day after sowing.

Analysis of phenotypic and genotypic correlations of
doubled haploid lines

The phenotypic correlation analysis and genotypic
correlation results showed that there were differences in the
correlation values between characters (Table 3). The results
of the phenotypic correlation analysis showed that
productivity had a positive and significant correlation with
the weight of 1000 grains (0.36%). In general, the difference
of both correlation values is that phenotypic correlation
was influenced by genetic and environmental conditions.
The large environmental influence on phenotypic
correlation made the relationship between characters
invisible so that genotypic correlation plays an important
role. Characters that had genotypic correlation illustrate
that these characters had a genetic relationship even though
they were not seen in the phenotypic correlation.

The character of productivity had a significant and
positive correlation with number of productive tillers (r =
0.99**) and weight of 1000 grains (r = 0.99**). Genotypic
correlation described the relationship between characters
more accurately because genetic factors play an important
role compared to phenotype factors. Both of these
characters had a correlation value close to 1 which means
that the characters greatly influenced productivity. A
positive correlation value indicated that the characters play
an important role in productivity, in which that an increase
in the value of the characters will be followed by an
increase in productivity. The high value of genotypic
correlation on the two characters indicated that these
characters have a direct genetic effect on productivity.
These findings were in line with Sabaori et al. (2008),
Seyoum et al. (2012), Hidayatullah et al. (2018), and
Alsabah et al. (2019) in selecting the adapted and high
yielding rice. Besides, based on heritability value, number
of productive tillers and weight of 1000 grains have
moderate and high heritability, respectively. Therefore,
based on the result, the number of productive tillers and
weight of 1000 grains could be used as selection characters
together with the productivity in selecting the adapted
doubled haploid rice line under rainfed area.

Selection of advanced doubled haploid lines

The results of the main component analysis showed that
the three main components that had eigenvalues above 1
provide a total diversity of 76% (Table 4). Selection is
directed to get lines that have high productivity so that the
characters that support productivity must be in line with the
character of productivity. Principal component analysis
(PCA) is a technique for reducing the dimensionality of big
data, increasing interpretability and  minimizing
information loss (Jolliffe and Cadima 2016). Principal
component value was used as weighted index to determine
selection index. Based on Table 4, PC 3 was the best PC
for selecting line, hence the productivity eigenvector in
PC3 was the greatest. However, the NPT in PC3 has
negative eigenvector so that it was the opposite direction to
productivity. The desired model was that the two characters
have the same direction. Selection was also not made in
PC1 because productivity had low value of PC and weight
of 1000 grain had opposite direction. The PC 2 was the
chosen PC with consideration that the three characters had
the same direction even though the vector value is negative.
The negative value on PC only shows the absolute position
of the direction of diversity (Jolliffe and Cadima 2016) so
that the coefficient value can be used as a weight in the
index without paying attention to the negative value. The
value of PC 2 showed the character coefficient value of
productive tillers (0.305), 1000 grain weight (0.546), and
productivity (0.306). These selecting characters were in
line with Sabouri et al. (2008), Hidayatullah et al. (2018),
and Alsabah et al. (2019).

The PC eigenvector on the productivity character was
almost the same as the number of productive tillers value
and it was lower than weight of 1000 grain. This aimed to
obtain lines that had high productivity or it has a greater
economic value, meanwhile, other characters used in the
selection are productivity supporting characters. So the
character of productivity should be the greatest weighting
than other characters. Sabouri et al. (2008) obtained an
index based on the multivariate path analysis that the
production character had a weighting three times greater
than the weighting of other characters. Based on this, the
weighting of the productivity character was made three
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times greater than the original weighting because
productivity had the greatest important value compared to
other characters. The value of the index coefficient is in
accordance with the formula, namely Selection index = (3 *
0.306 PRD) + 0.305 NPT + 0.546 WOG, where PRD was
productivity, NPT was number of productive tiller and
WOG was weight of 1000 gram grains. From the formula
obtained, the weighted selection index was calculated. The
resulting index values were then ranked and lines with the
index value higher than check varieties’ value were
selected.

The index coefficient value showed that the CG-8-18-1-
2 line had the highest index value of 4.04, while the CG-9-
5-1-1 line had the lowest index value of-2.61 (Table 5).
Based on the weighted selection index, there were 15
genotypes that have a better index than the check variety
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Inpari 18 which was the check variety for rainfed lowland
rice. The breeding of rainfed lowland rice must take into
account the drought tolerance of a variety. Drought
tolerance for rainfed lowland rice was based on the ability
to regrow because drought in rainfed land is uncertain, so
the ability to regrow a plant was needed. According to
Akbar (2019), it was revealed that CG-11-35-1-1 was
categorized as sensitive under drought screening at
seedling stage. Based on this consideration, 14 lines were
selected which had a higher index value than the check
variety Inpari 18. These lines were CG-8-18-1-2, CG-8-18-
1-1, CG-8-92-1-2, CG-12-30-1-2, CG-9-81-1-2, CG-9-62-
1-1, CG-9-2-1-5, CG-9-53-1-3, CG-12-85-1-3, CG-9-53-1-
1, CG-12-58-1-1, CG-12-85-1-2, CG-12-30-1-3, and CG-9-
81-1-1.

Table 3 Phenotypic correlation (below diagonal) and genotypic correlation (above diagonal) between agronomic traits on doubled

haploid lowland rice

PH NPT DF HA PL NFG NUG NTG WOG PRD

PH -0.57** 0.64** 0.63** 0.81** 0.51** 0.58** 0.58** 0.29 -0.01
NPT -0.30 -0.35* -0.13 -0.69**  -0.84** -0.79** -0.86** 0.01 0.99**
DF 0.54** -0.28 0.94** 0.79** 0.53** 0.59** 0.59** 0.13 0.39*
HA 0.55** -0.07 0.86** 0.74** 0.37* 0.65** 0.50** 0.21 0.44**
PL 0.68** -0.41* 0.58** 0.51** 0.59** 0.94** 0.76** 0.28 -0.99**
NFG  0.49** -0.55** 0.42** 0.28 0.58** 0.71** 0.97** -0.21 -0.99**
NUG  0.49** -0.38* 0.47** 0.48** 0.69** 0.59** 0.87** 0.07 -0.99**
NTG  0.54** -0.54** 0.48** 0.39* 0.68** 0.95** 0.80** -0.12 -0.99**
WOG 0.24 -0.01 0.06 0.10 0.19 -0.18 0.07 -0.11 0.99**
PRD 0.11 0.24 0.09 0.01 -0.21 -0.18 -0.33 -0.25 0.36*

Note: PH: plant height, NPT: number of productive tillers, DF: day to flowering, HA: day to harvesting, PL: panicle length, NFG:
number of filled grains per panicle, NUG: number of unfilled grains per panicle, NTG: number of total grains per panicle, WOG: weight
of 1000 grains, PRD: productivity, **: significant at a 0.01; *: significant at a 0.05.

Table 4. Eight principal components obtained from 10 agronomic characters

Traits PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8

Plant height -0.341 -0.290 0.228 -0.081 0.103 -0.666 0.501 -0.081
Number of productive tillers 0.268 -0.305 -0.260 -0.289 0.769 0.094 0.024 0.236
Day to flowering -0.342 -0.289 -0.254 -0.288 -0.378 0.242  -0.146 0.066
Day to harvesting -0.309 -0.379 -0.405 -0.261 -0.126 0.133  0.139 -0.068
Panicle length -0.388 -0.101 0.065 0.133 0.160 -0.353 -0.731 0.338
Number of filled grains per panicle -0.355 0.329 0.275 -0.217 0.105 0.278 0.228 0.434
Number of unfilled grains per panicle -0.379 0.100 -0.129 0.234 0389 0.163 -0.117 -0.694
Number of total grains per panicle -0.403 0.276 0.148 -0.066 0.227  0.263  0.119 0.043
Weight of 1000 grains -0.056 -0.546 0.261 0.651 0.023 0.378 0.160 0.198
Productivity 0.122 -0.306 0.683 -0460 0.001 0.177 -0.261 -0.322
Proportion of variance 0.49 0.15 0.11 0.10 0.06 0.04 0.03 0.02

Cumulative of variance 0.49 0.64 0.76 0.85 0.91 0.94 0.97 0.99

Eigenvalue 4.94 1.46 1.15 0.96 0.57 0.37 0.25 0.22
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Table 5. Weighted selection index of 35 doubled haploid rice and
2 check varieties

Genotype NPT WOG PRD W_e ighted
index
CG-8-18-1-2# 17.7 30.4 6.2 4.04
CG-8-18-1-1# 15.2 323 55 2.80
CG-8-92-1-2# 16.6 27.6 5.2 1.39
CG-12-30-1-2# 15.7 27.1 53 1.18
CG-9-81-1-2# 14.0 26.2 5.7 1.14
CG-9-62-1-1# 16.0 26.2 5.3 1.02
CG-9-2-1-5# 17.2 24.4 5.4 1.00
CG-9-53-1-3# 17.3 253 5.1 0.79
CG-12-85-1-3# 14.9 25.6 5.4 0.74
CG-9-53-1-1# 15.4 253 5.3 0.62
CG-12-58-1-1# 14.9 27.3 5.0 0.56
CG-11-35-1-1 16.8 247 5.1 0.50
CG-12-85-1-2# 14.4 26.1 5.2 0.43
CG-12-30-1-3# 14.1 274 5.0 0.38
CG-9-81-1-1# 14.0 27.0 5.0 0.26
Inpari 18 16.0 29.0 4.3 0.18
Ciherang 17.0 26.3 4.6 0.18
CG-8-9-1-2 16.3 26.9 4.6 0.17
CG-7-72-1-6 15.6 277 4.5 0.05
CG-8-93-1-1 15.8 24.6 4.9 -0.09
CG-9-53-1-2 16.1 24.2 4.9 -0.14
CG-8-92-1-1 14.8 275 45 -0.20
CG-11-69-1-1 14.5 244 5.0 -0.31
CG-8-35-1-2 16.0 259 45 -0.34
CG-8-9-1-4 15.2 27.7 4.3 -0.36
CG-8-9-1-3 15.2 27.0 4.2 -0.72
CG-9-2-1-6 15.1 24.2 4.6 -0.86
CG-9-26-1-5 15.9 234 4.6 -0.89
CG-9-26-1-2 17.7 239 4.2 -0.92
CG-12-71-1-1 13.2 23.8 49 -0.97
CG-7-72-1-5 12.7 28.2 4.2 -1.03
CG-7-72-1-2 13.6 28.1 4.0 -1.14
CG-7-72-1-7 13.8 27.3 4.1 -1.15
CG-9-53-1-4 15.3 24.8 4.0 -1.60
CG-8-9-1-5 15.3 24.8 4.0 -1.60
CG-9-26-1-6 14.8 22.6 3.9 -2.50
CG-9-5-1-1 15.9 235 35 -2.61

Note: #: selected lines, NPT: number of productive tillers, WOG:
weight of 1000 grains (g), PRD: productivity (ton ha)

To summary, according to the study, we concluded that
there were fourteen selected lines with good agronomic
characteristics, i.e. number of productive tillers (14.0-17.7
tillers), weight of 1000 grains (24.4-32.3 g), and
productivity (5.0-6.2 ton ha). These selected lines can be
evaluated in multi locations to test for their performance
and stability.
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