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Abstract. Lodging on plant rice can lead to reduces yields. Developing rice
varieties lh lodging resistance can do through the breeding activities.
Crossing between local Bangka rice and lodging resistance superior varieties
have been carried out and obtained Fy lines of upland rice. Before releasing
the rice lines raased into varieties, it must meet the high uniformity criteria.
is research aims to determine the uniformity level of Fs upland rice lines.
This research was conducted using an experimental method. The design used
a randomized blca design with 10 treatments (5 Fslines and 5 comparison
varieties). The Fs lines used 191-06-09-23-03, 21B-57-21-21-23, 23F-04-10-
18-18, 23A-56-20-07-20 and 23A-56-22-20-05. The comparison varieties
used i.e. Danau Gaung, Inpago 8, Inpago 12, Rindang and PEM UBB 1. The
research data \@ analyzed using qualitative descriptive, variability test,
uniformity test, and Least Significant Increase (LSI) test. The result showed
that Fs lines of upland rice had narrow genotypic and phenotypic variability
valuesin all characters observed. The percentage of uniformity was obtained
in the range between §B3-100%. It shows that the Fg lines had a high
uniformity. Fs lines of 191-06-09-23-03, 21B—5?—2l—2l—2383F—{)4—10—18—
18, and 23A-56-20-07-20 showed 100% uniformity level in plant height,
fag leaf length, panicle length, productive tillers number, and filled grains
number. The result of LSI test obtained 23A-56-22-20-05 and 23A-56-20-
07-20 lines are better than the comparison varieties.

1 Introduction

Rice is an important food crop for people worldwide [1]. Rice is the major food commodity
in Indonesia [2]. Efforts to reduce rice imports can be carried out, one of which is through
local rice plant breeding activities.

Bangka Belitung Islands Province has as many as 26 acc&:s?ns of local rice that have
been found [3]. According to Mustikarini et al [4], local rice has the advantage of being
resistant to biotic and abiotic stress. [5] stated that in addition to having the advantages, local
rice Bangka also has several disadvantages, including easy lodging, long harvest, and low
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yield [6]. The occurrence of strong winds and heavy rains increase the frequency of crop
lodging.

Crossbreeding activities between local Bangka rice and varieties with lodging resistance
have been carried out and obtained Fg lines of upland rice. The upland rice plant lines have
changed to the degree of variability over several generations. The test of lodging resistance
rice has been carried out by obtained a second generation (F») that has broad variability values
in the character of the grain number, grain weight, plant height, and productive tillers number
[3]. According to Mustikarini et al [7], the fourth generation (Fs) had a flowering time and
harvest time with a narrow variability value. [8] continued research and obtained the sixth
generation (Fg) resulting in a narrow genotype variability value in the character of plant
height, leaf length, and seed weight for each plot. The results of the study of [9] in Bangka
Island, obtained line F; of 23F-04-10-18-18 have high uniformity and yield production.

One of the conditions that must be met for a plant line to be released as a new superior
variety is that the population in the line must be uniform. According to [10], uniformity
indicates the degree of homogeneity in a plant. [11] stated that uniformity lines are of utmost
importance in rice breeding. [12] stated that uniformity tests were carried out to ensure that
the seeds of a plant variety had the characteristics of not deviating at the time they had been
released as a variety. The level of plant uniformity can also be seen from the variability value.
According to [13] variability is one of the genetic parameters that identify diversity in the
population. [14] stated that low genetic diversity indicates that the rice genotype population
has high uniformity. This research was conducted to determine the highest level of uniformity
in several Fy lines of upland rice. The results of this study are expected to obtain an Fy line
with high uniformity, which is required to release new high-yielding varieties.

2 Materials and methods

“’lc materials used are 5 Fg upland rice lines (191-06-09-23-03, 21B-57-21-21-23, 23F-04-
10-18-18, 23A-56-20-07-20 and 23A-56-22-20-05), and 5 cmnarativc varieties 1.e., Danau
Gaung, Inpago 8, Inpago 12, Rindang, and PBM UBB 1. The research was conducted using
an experimental method. The experimental design used was a Randomized Block Design
(RBD) with 10 treatmeif§ (5 Fslines and 5 comparison varieties). Each treatments are divided
into 3 different blocks a total of 30 experimental units. The plot size was 4x5 m with
320 plants for each plot. The samples observed in each plot were 10 plants, bringing the total
sample to 300 plants.

The observed characters are divided into qualitative and quantitative characters.
Qualitative characters include the lodging index, leaf surface texture, leaf color, leg color,
stem color, rice epidermis Ellor, and rice shape. Quantitative characters include plant height,
productive tillers number, flag leaf length, flowering age, panicle length, harvest age, filled
grains number, and filled grains number for each plot. Qualitative data are analyzed
descriptively and presented in the form of tables and figures. Quantitative data were analyzed
using the ANOVA with a 95% confidence level followed by variability testing, uniformity
test, and Least Significant Increase (LSI) test. The variability value can be calculated by
analyzing the middle-squared variant first, then calculating the value of the genetic,
environmental, and phenotype variant or variety.
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3 Result and discussion

Table 1. Qualitative character of lines Fs of upland rice plant.

Rice Leaf P’ i
Genotype | Leaf color f;fnm;_ Leg Color | Epidermis Sl:?e Surface Index (%)
Color pe Texture ¢
191-06-09- ; ; Medium
23.03 Green Green Green White Slim hair 0
21B-57- . . .
21.31.23 Green Green Green White Slim Hairy 0
23F-04- Purple on - - Medium
10-18-18 the Edses Green Green White Medium hair 0
23A-56- . . .
20-07-20 Green Green Green White Medium Hairless 0
23A-56- Dark . Medium
92.20-05 Green Green Green Red Medium hair 0
Rindang Creen Green Green ‘White Medium Hairy 1]
PBM Dark Green Purple Red Slim Hai 91.14%
UBB | Green P Y S
Danz Green Green Green White Slim Medium 76.25%
Gaung hair
Inpago 8 Green Green Purple White Slim M;i;:’“ 0
Inpago 12 Green Green Green White Medium M;g::m 0

The upland rice genotype has kinds of colors is leaf, stem, leg, and epidermis. The shape
upland rice genotype rice has two kinds of shapes, namely slender and medium (Figure 1).
The surface texture of upland rice genotype leaves has 3 kinds of textures. The upland Fy rice
line has the same lodging index of 0% or is very resistant to lodge. The PBM UBB 1 and
Danau Gaung variety has lodging index including sensitive plants (Table 1).

Fig. 1. Grain shape of 10 rice genotypes.

The Fg lines of upland rice had narrow genotype and phenotype variability values in all
characters (Table 2). The narrow variability value indicates that all the characters tested in
the Fg generation have had high uniformity. [15] stated that uniformity testing is determined
by the magnitude of the variation that occurs in a population, the smaller the variation, the
higher the uniformity and conversely. [16] stated that homogeneity in the observations made
showed that the population has been uniform. According to [17], if the character of the tested
line shows uniformity, it can be assumed that the character in the line is stable.
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Table 2. Variability value of upland rice Fx line.

Quantitative a Genotypic Phenotypic
Character og 2 (o 6*g) Criteria o'f 2 (o o*f) Criteria
Plant height 258.62 304.14 Narrow 263.36 304.11 Narrow
Flag leaf 290 4.89 Narrow 4.13 4.77 Narrow
length
Panicle length 038 1.60 WNarrow 123 1.42 Narrow
Productive 28.90 34.38 Narrow 29.76 34.37 Narrow
tillers number
Filled grain 28090.90 3641520 Narrow 31430.20 3629250 Narrow
nuimber
Filled grain 0.71 0.92 Narrow (.80 0.92 Narrow
welght
Flowering age 12.03 14.59 Narrow 12.63 14.58 Narrow
Harvest age 8.03 0_49 Narrow 9.05 10.45 Narrow

Note : “Genotypic variability” 6°g = 2 (6 a*g) = wide, og < 2 (6 6*g) = narrow; “Phenotypic
variability” o*f = 2 (o 6*f) = wide, 6*f < 2 (o ¢*f) = narrow.

The range of uniformity percentages in the Fy lines tested was 83.3-100%. Lines is
indicating charact have 100% uniformity. Line 23A-56-22-20-05 has 5 uniform
characters, namely plant height, flag leaf length, panicle length, filled grain number, and the
filled grain weight for each plot, a non-uniform character of the productive tillers number
(Table 3). [18] stated that self-pollinating plants will experience an increase in homozygosity.
Generation Fg is the 7th generation of segregation, the homozygous percentage is 99.21%.
[15] stated that a plant is considered uniform if the properties possessed remain the same
even though it is planted in different environments. [19] stated that genotypes with a uniform
character mean that selection activities in these characters no longer need to be selected,
because the phenotype of these characters is already consistent.

The plant height of lines i@€Bhorter than the plant height of the comparator varieties
subtracted LS1 value (Table 4). Line 23A-56-20-07-20 has a lower plant height than Danau
Gaung and PBM UBB 1. According to [20], the height of upland rice plants is classified into
short (<90 cm). [21] stated that plant height is the main factor causing lodging iffplants. [22]
stated, that the higher the plant, the higher the tendency to fall. [6] stated that strong winds
and high rainfall can cause a fall in rice plants. The Danau Gaung variety experienced a
lodging of 76.25% and the PBM UBB 1 variety experienced a lodging of 91.14%, resulting
in yield loss due to the large number of vacuous seeds produced. [23] stated that Lodging in
rice often limits grain yield and quality.

Table 3. Uniformity of Fx lines.

Ell Flag leaf Panicle Productive tiller Filled grain :'I'Bil u,
. 0
Genotype height length length number numhber weight uniform
a | B osd | ket | s | Ket sd Ket 5d Ket | sa | B iy
el -}
5
1 91-06-08-23-03 4,27 u [Kin u 1,38 u 1,83 U 161,82 u "4'_' U 10
1,0 ol .
2B-57-21-21-23 % u 262 U 212 L 1,5% ] 156,80 U % ] LR
. 127 ol .
2AF--10-1E-18 P U 23R U 1,61 L 0,35 ] 12847 U 9 ] LR
5
23A-56-20-07-20 3,18 u 115 u 0,58 L 1% L 106,70 u “El'- L 1%
LIX: .
23A-56-22-20-05 3,47 u 0,94 u 0,69 u 341 MU 133,82 u 7’ U 83 3%
. 14,7 03
Rindang N 1,56 114 162 203,66 0
L+
PFEM LIBB 1 208 207 047 1,44 146,56 1]},:]
=
Danau Gaung 2,55 1,64 1,24 105 123,02 l'}'
216 15
Inpago & g 4,87 3,71 145 191,99 §
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Inpago 12 243 0,09 0,92 224 212, W
l (\‘;:“gf';w“ 3*{'” 7,27 1,28 2,30 375,64 l?'f

Note : 1. SD value < sd comparator = uniform (U), sd value > sd comparator = non-uniform
(NU). 2. Comparative varieties are: Danau Gaung, Rindang, PBM UBB 1, Inpago 8, Inpago
12

The character of the number of productive saplings of the Fy line ranges from 10.76-24.30
tillers. There is 1 line of offspring that has more productive tillers than the comparison
variety, namely line 23A-56-22-20-05. [24] stated that the number of productive tillers in
planting is one of the important things related to the grain yield of rice plants. According to
[25]. to increase grain yield, a genotype must have a greater number of tillers. Reinforced by
the opinion of [26] productive tiller number of a rice plant is related to panicle number. The
greater the number of tillers and panicles produced by rice plants, the more grain produced
by rice plants will also be.

Table 4. Result of LSI test.

Flag . - . Filled
Genotypes ﬂnt height leaf ';::;ﬁle Prc:?;::“e ::]:T: grain Flowering Harvest
{cm) length (em) pumber pumber weight age (DAP) age (DAP)
{cm) (kg)

L0609 | 9122abcder | 2410 18,64 12,70 66590 | 66lacd | 7200ed | 107.66acd
2 -537-

S50 | tosdbade | 2450 | 1901 1202 | 4778 | 470 77,664 112,664
oA | 12w | 2665 | 2067 13.80 83643 | 678acd | 6766abodef | 10466acdf
I3A-56-

;,’_}“i‘,:s 89, 36abedef | 21,06 1790 | 430abcdef | 76100 | 6.72acd 72,00cd 107,00acd
23 -

RO | 10964abeder | 2321 | 1868 1076 | 42613 | 667acd | 7200ed | 10633acd
Danau

Gaung + 144,97 1888 28,15 13,75 114840 6.00 70,79 107.85
LSI {a)

Inpago 12 11244 3118 2458 17.39 190720 9,37 6846 102,85

+ LSI (b}

'“ﬂfﬁi" 121.20 36,09 27.66 15,50 115570 6,04 75.12 110,18

PBM UBB

2 2 23 2 2

L+ LSl {d) 164,27 4961 2989 16,15 118236 472 8512 116,18

Rindang + 118,00 3551 2333 14,65 00746 7.13 6846 102,85
LSI (e)

Xg;-ﬂLSI 110,33 3238 24,12 17.85 111324 7.8 7116 10575

LSI 19.26 261 236 549 314.80 g] 52 3.54 4.15
Note: The letters listed behind the numbers indicate that: a) better than Danau Gaung, (b)

better than Inpago 12, (¢) better than Inpago 8, (d) better than PBM UBB 1, (e) better than
Rindang; The letter in parentheses is a symbol to indicate the check rice varieties; g =average
value of Fg lines; The test lines are better than the check plant when the value of lines > the
value of the check + LS1, except for plant height, flowering age, and harvest age is better
when the value of lines < the check value — LSI.
1

The character{}.f the flag leaf length of the Fs lines ranges from 21.06-26.65 cm. ?
longest flag leaf length is line 23A-56-20-07-20. The results of the LST test showed that the
length of the flag leaf of the F; line of upland rice was not better than the comparison varieties.
[27] stated that the length of the flag leaf can be used as a potential phenotypic marker for
high production yields. According to [28], flag leaf has a great effect on the yield of rice. [29]
stated that flag leaves provide the most important source of photosynthetic energy during
grain reproduction and filling.
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The panicle length character of the Fs lines of upland rice ranges from 17.90-20.67 cm.
According to [20], panicles are five grouped. The data showed that the length of the panicle
line Fy belonged to the medium group. [30] stated panicle length will affect the amount of
grain produced and affect the amount of yield.

The flowering age of the tested Fs lines ranges from 67.6-77.6 days after planting. The
harvest age range of the Fy lines of upland rice is between 104.6-112.6 days after planting.
[31] stated the timing of flowering is determined by endogenous genetic and environmental.
According to [32], the flowering age is related to the harvest age. The age of the harvest is
influenced by the speed of flowering plants, the faster the plant blooms, the faster the plants
willPMarvest [33].

e character of the number of filled grains indicates that the Fg line of upland rice is no
better than the comparison var?es. According to [34] in addition to genetic factors,
environmental factors also affect the number of fld grains of each panicle. [35], the ability
of plants to produce the number of grains is also influenced by the number of tillers and the
length of the panicles.

The weight of filled grains in each plot of the Fy lines of upland rice ranges from 4.70-
6.78 kg /plot. Grain filling rate is affected by external environmental conditions, pest and
disease attacks [36]. According to [37], the weight of filled grains for each plot is also
influenced by the genetics of the character of elders.

4 Conclusion

The upland rice line Fg had a narrow genotypic and phenotypic variability value for all
observed characters . The percentage of uniformi tained is around 83.3-100%. It shows
that the Fs lines had a high uniformity. Fslines of 191-06-09-23-03 gl B-57-21-21-23, 23F-
04-10-18-18, and 23A-56-20-07-20 showed 100% uniformity level in plant height, flag leaf
length, panicle length, productive tillers number, and filled grains number. The result of TSI
test obtained 23A-56-22-20-05 and 23A-56-20-07-20 lines are better than the comparison
varieties.

Thank you to the University of Bangka Belitung for the excellent research funding of the University of
Bangka Belitung, with the contract number 1901TF/UMS0/L/WP/2022.

References

1. M. K. Pitaloka, R. S. Caine, C. Hepworth, E. L. Harrison, J. Sloan, C. Chutteang, C.
Phunthong, R. Nongngok, T. Toojinda, S. Ruengphayak, S. Arikit, and J. E. Gray, 13,
1(2022)

2. T. Wijayanto, D. Boer, A. Aco, N. Mu'min, A. Khaeruni, N. M. Rahni, W. §. A.
Hisein, M. A. Arsyad, L. Mudi, and V. N. Satrah, in IOP Conf. Ser. Earth Environ. Sci.
(IOP Publishing, 2022), p. 12011

3. E.D. Mustikarini, G. I. Prayoga, R. Santi, Z. Nurgirani, and H. Saragi, IOP Conf. Ser.
Earth Environ. Sci. 334, (2019)

4. E. D. Mustikarini, G. L. Prayoga, and B. Aprilian, AGROSAINSTEK J. Ilmu Dan
Teknol. Pertan. 4, 1 (2020)

G. L. Prayoga, E. D. Mustikarini, and D. Pradika, Agrosaintek J. Illmu dan Teknologi
Pertanian. 1, 2 (2017)

6. D.H Wu, C. T. Chen, M. Der Yang, Y. C. Wu, C. Y. Lin, and M. H. Lai, Bot. Stud.
(2022)

Lh

https://doi.org/10.1051/e3sconfl 202337303006




E3S8 Web of Conferences 373, 03006 (2023)

ISEPROLOCAL 2022

7.

10.
11.
12.

15.
16.
17.

18.
19.
20.
21.

22,

23.

24.

26.
27.

28.
29.

30.
31.
32.

33.

E. D. Mustikarini, G. L. Prayoga, R. Santi, [. Aditya, and E. D. Mustikarini, IOP Conf.
Ser. Earth Environ. Sci. 497, (2020)

E. D. Mustikarini, G. I. Prayoga, R. Santi, and H. Hairul, IOP Conf. Ser. Earth
Environ. Sci. 741, (2021)

E. D. Mustikarini, G. L. Prayoga, R. Santi, and W. W. Murti, Kultivasi 21, 60 (2022)
P. Sasmita, Nusant. Biosci. 2, 67 (1970)
R. M. Ishra, G. Jwala, and N. R. Ao, 23, (2016)

D. Pelaez, P. A. Aguilar, M. Mercado, F. Lopez-Hernandez, M. Guzman, E. Burbano-
Erazo, K. Denning-James, C. L. Medina, M. W. Blair, 1. J. De Vega, and A. J. Cortés,
Agronomy 12, 2285 (2022)

A. N. Sihaloho, W. Sitinjak, and T. Purba, IOP Conf. Ser. Mater. Sci. Eng. 1156,
012001 (2021)

I. Kartahadimaja, S. D. Utomo, E. Yuliadi, A. K. Salam, Warsono, and A. Wahyudi,
Biodiversitas 22, 1091 (2021)

J. Kartahadimaja and E. E. Syuriani, IOP Conf. Ser. Earth Environ. Sci. 1012, (2021)
A. Joshi, R. C. Agrawal, and H. §. Chawla, Indian J. Agric. Sci. 81, 595 (2011)

C. Shu, F. Li, D. Liu, J. Qin, M. Wang, Y. Sun, N. Li, J. Ma, and Z. Yang, Agriculture.
11, 770 (2021)

M. Syukur, Teknik Pemuliaan Tanaman (Penebar Swadaya, Jakarta, 2012)

K. Amalia, I. G. Putu, M. Aryana, and L. Ujianto, Crop Agro 1 (2016)

B. International, Descritores Para Arroz (2011)

W.Y. Chen, Z. M. Liu, G. B. Deng, Z. F. Pan, J. J. Liang, X. Q. Zeng, N. M. Tashi, H.
Long, and M. Q). Yu, Genet. Mol. Res. 13, 1909 (2014)

W. Zhang, L. Wu, X. Wu, Y. Ding, G. Li, I. Li, F. Weng, Z. Liu, S. Tang, C. Ding, and
S. Wang, Rice (2016)

L. Shah, M. Yahya, S. M. A. Shah, M. Nadeem, A. Ali, A. Ali, J. Wang, M. W. Riaz,
S. Rehman, W. Wu, R. M. Khan, A. Abbas, A. Riaz, G. B. Anis, H. Si, H. Jiang, and
C. Ma, Int. J. Mol. Sci. 20, (2019)

R. Deng, Y. Jiang, M. Tao, X. Huang, K. Bangura, and C. Liu, Comput. Electron.
Agric. 177, 105703 (2020)

A0S KODASK.GAMT.B,S ALOLE,R.P.A,O.D. L, and B. G.

G., I. Plant Breed. Crop Sci. 6, 153 (2014)
A. E. Andrew, C. U. Bianca, and A. O. Joseph, J. Plant Breed. Crop Sci. 6, 119 (2014)

Y. Makino, Y. Hirooka, K. Homma, R. Kondo, T. S. Liu, L. Tang, T. Nakazaki, Z. J.
Xu, and T. Shiraiwa, Plant Prod. Sci. 25, 1 (2022)

Y. Jang, J. Park, and E. Kim, Biology 11 (2022)

M. A. Rahman, M. Haque, B. Sikdar, M. A. Islam, and M. N. Matin, J. Life Earth Sci.
8. 49 (2014)

P. Deveshwar, A. Prusty, S. Sharma, and A. K. Tyagi, Frontiers in Genetics 11 (2020)
L. Cho, J. Yoon, and G. An, The Plant Journal 172, 708 (2017)

A, J. Atapattu, B. D. R. Prasantha, K. S. P. Amaratunga, and B. Marambe, Chem. Biol.
Technol. Agric. 5, 1 (2018)

D. Rahmawati, P. Santika, and A. Fitriyah, Dep. Agric. Prod. Politek. Negeri Jember 1
(2021)

https://doi.org/10.1051/e3sconff 202337303006




E3S Web of Conferences 373, 03006 (2023) https://doi.org/10.1051/e3sconff202337303006
ISEPROLOCAL 2022

34,
. E. Purwanto, W Hidayati and Nandariyah, The Yield and Quality of Black Rice

36.
37.

Y. Lu, M. Chuan, H. Wang, and R. Chen, Frontiers in Plant Science 1 (2022)

Varieties in Different Altitude,” IOP Conf. Series: Earth and Environmental Science,
pp. 1-7, 2018

R. Li, M. Li, U. Ashraf, S. Liu, and J. Zhang, Frontiers in Plant Science 10, (2019)

E. D. Mustikarini, J. Lahan Suboptimal ISSN 2252-6188 (Print), ISSN 2302-3015
(Online, Www.Jlsuboptimal.Unsri. Ac.1d) 5, 17 (2016)




Uniformity test of the upland rice lines F8 from crosses of local

Bangka rice and lodging resistance superior varieties in

Belitung Regency

ORIGINALITY REPORT

16, 16+ 9 !

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

download.atlantis-press.com

Internet Source

0%

o

repository.unitas-pdg.ac.id

Internet Source

A

e

core.ac.uk

Internet Source

2%

-~

wWww.scilit.net

Internet Source

2%

o

www.plantbreedbio.org

Internet Source

T

www.jlsuboptimal.unsri.ac.id

Internet Source

T

Exclude quotes On Exclude matches <1%

Exclude bibliography On



