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Preface: The Second International Conference on Genetic Resources and Biotechnology

The Second International Conference on Genetic Resources and Biotechnology, which is the continuation
of the first event held in 2018, focuses on topics related to advances in biotechnology to create more
opportunities for effective conservation and sustainable utilization of genetic resources for food and
agriculture. This year conference’s theme is Harnessing Technology for Conservation and Sustainable
Use of Genetic Resources for Food and Agriculture. The conference was organized by Indonesian
Agency for Agricultural Research and Development (IAARD), Ministry of Agriculture, Indonesia, in
collaboration with Indonesian Biotechnology Consortium and held on 24™-25" of May 2021virtually due
to the pandemic of COVID-19.

The conference aims to share and exchange current scientific information and technological developments
on biotechnology and their applications for conservation and sustainable use of genetic, to encourage and
promote quality, efficiency, and modernization of management and utilization of genetic resources, and to
facilitate national and international collaboration among participants. There are five scopes discussed in
this conference. They are effective management of conservation and sustainable use of genetic resources
for food and agriculture, application of genomics and molecular markers for genetic resource
conservation and crop adaptation to climate change, application of innovative crop improvement
techniques for conservation and sustainable use of plant genetic resources for food and agriculture, plant
cell and tissue culture for conservation and effective utilization of genetic resources, and the use of
microbial genetic resources as biological control agents of agricultural pests and diseases, and for soil
bioremediation.

Five speakers from the United States of America, Japan, India and Indonesia were invited to discuss about
their expertise and knowledge on relevant subjects in the plenary sessions. This conference was attended
by more than 100 participants including 75 presenters and 44 listeners worldwide. They came from
diverse governmental, private, or academic institutions and also scientific communities. The presented
materials have undergone peer review processes and only qualified papers were selected. Furthermore, all
papers were subjected to double blind peer-review and expected to meet the scientific criteria of
significance and academic excellence to be published in a conference proceedings indexed in a well-
known, reputable service.

We would like to express our sincere gratitude to our speakers, presenters and all participants for their
contributions in this conference. We would also like to express our appreciation for the generosity of our
sponsors that support this conference: PT CropLife, PT ITS Science Indonesia, PT Fajar Mas Murni and
PT Prima Instrument Analitika. Lastly, special thanks to all committee members for their exceptional
work and contributions in the conference and publication.

Chair of Organizing Committee

Dr. Toto Hadiarto

The Second International Conference on Genetic Resources and Biotechnology
AIP Conf. Proc. 2462, 010001-1-010001-1; https://doi.org/10.1063/12.0006897
Published by AIP Publishing. 978-0-7354-4172-9/$30.00
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Abstract. Improved rice (Oryza sativa L.) variety is one of the main components of technology for increasing rice
productivity and quality. The research aimed to determine the grain quality of some promising lines from the advanced
breeding generation of irrigated and saline tolerant rice. A total of 37 promising lines from the multilocation test of
irrigated rice (19 lines and 4 check varieties) and saline tolerant rice (12 lines and 2 check varieties) harvested in 2018
were used in this study. The rough rice of total lines was analyzed for the physical, milled rice physical, and
physicochemical quality. The results showed that, in general, the rice grain quality of promising lines for salinity
tolerance was similar to those under irrigation. The range of head rice, unpolished rice, polished rice yield, protein, and
amylose content were 53.08-97.43%, 73.68-80.84%, 67.59—71.61%, 7.80-10.25%, 14.01-26.66%, respectively. Among
the irrigated rice, B15886M-12D-SKI-5-2-1 and BP14352E-2-2-OKR had the highest head rice, unpolished and polished
rice yield, whereas, among the salinity tolerance, BP14080-5B-6-5-TRT-27-4-SKI-5-B, BP14082-2B-2-3-TRT-23-1-
SKI-1-B, BP14082-2B-2-5-TRT-36-2-SKI-3, and BP14082-2B-2-5-TRT-35-2-SKI-2 had the highest head rice,
unpolished and polished rice yield. Based on the grain quality, they can be considered for released as new improved rice
varieties suitable for irrigation or salinity tolerance.

INTRODUCTION

Lowland rice (Oryza sativa L.) areas along the coast contribute significantly to Indonesia’s rice production. The
rise in soil salinity resulting from seawater flooding poses a threat to rice production in specific locations. The
problem is made worse by the rising sea level due to global climate change [1]. Salinization is the mechanism of
unnecessary soluble salt deposition in fields, which has a detrimental effect on environmental quality, grain
production, and farmer profitability. Salt stress affects rice metabolism and physiology, lowering agronomic yield
[2].

The key to improving salinity tolerance is the availability of genetic diversity in rice germplasm for this trait.
Furthermore, the selection of breeding methods to take advantage of existing genetic diversity and salinity tolerance
screening methods are the main determinants of improving salinity tolerant varieties. Biotechnology gives excellent
hope in accelerating and increasing precision in breeding salinity-tolerant rice [4]. The Indonesian Agency for
Agricultural Research and Development (IAARD) has released over 300 improved rice varieties across
agroecosystems, namely lowland (irrigated), upland, and swampland. Ciherang, Mekongga, Inpari 30, Inpari 32,
Inpari 37, Inpari 47, Inpari 48, and Inpari Gemah are examples of irrigated rice varieties [3]. Some lowland varieties,
namely Dendang, Lambur, Inpari 34, Inpari 35, and Inpari Unsoed 70 Agritan, tolerate saline areas [1, 3]. In
addition, some rice varieties, such as Mekongga, were not saline tolerant, but are popular, widely adaptable, and
grown on saline-affected land.

The key breeding tool used to enhance rice is pedigree, but hybridization and population improvement have been
added to the breeder’s portfolio. Most national breeding programs focus on increasing grain yield capacity, blast
disease resistance, grain quality, and drought tolerance [5]. However, the yield is not the only factor to consider
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when developing new rice varieties since quality traits have a significant effect on the acceptance of any new variety
[6].

Due to good rice grain quality and pest resistance, Ciherang, Mekongga, Ciliwung, Cigeulis, IR 64, and Situ
Bagendit varieties dominated 54% of 13 to 14 billion hectares transplanted paddy field annually [7]. In 2018, in
decreasing order, Ciherang, Mekongga, IR 64, Inpari 30, Situ Bagendit, Inpari 32, Ciliwung, and Cigeulis dominated
the distribution of rice varieties planted by Indonesian farmers [8].

Appearance, milling, cooking, sensory, palatability, and nutritional properties arrange rice quality and critical
factors in determining consumer price [9]. Rice physical quality includes grain dimensions, head rice yield, chalky
and broken grain, grain break, color, and appearance [6]. Some general routine rice grain quality tests are amylose
content, cooking time, grain expansion, gelatinization temperature, pasting properties, gel consistency, texture
profiling, sensory evaluation, aroma profiling, protein content, lipid content, and micronutrients [10]. The research
aimed to determine the grain quality of some promising rice lines from the advanced breeding generation under
irrigation and salinity tolerance.

MATERIALS AND METHODS

A total of 37 promising lines from the multilocation test of irrigated rice (19 lines and 4 check varieties) and
saline tolerant rice (12 lines and 2 check varieties) harvested in 2018 was used in this study. Check varieties were
popular rice varieties among Indonesian farmers used as a control for irrigated rice or saline tolerant rice
experiments. Check varieties for irrigated rice were Ciherang, Inpari 32, Inpari 31, and Inpari 43, whereas check
varieties for saline tolerant rice were Inpari 35 and Mekongga. All rough rice was analyzed for their physical
quality, milled rice physical quality, and physicochemical quality. The grain samples of these lines were produced at
the Sukamandi Experimental Station (no replication), whereas the rice grain analysis was performed at the
Laboratory of Rice Grain Quality, the Indonesian Center for Rice Research (ICRR), Indonesian Agency for
Agricultural Research and Development (IAARD).

The physical quality of rough rice, such as moisture content and empty grain, was measured following the
national standard for paddy [11]. Furthermore, the unpolished rice yield and polished rice yield were also measured.
After observing its physical quality, the rough rice was dehulled into unpolished (brown) rice using a rice husker
(Satake THU 35A). Then, the unpolished rice was polished using a rice polisher (Satake TM 050).

The degree of polishing (milling), moisture content, head rice yield, broken grains, groats, red grains, damaged +
yellow grains, and chalky + immature grains [12] were conducted to measure the rice physical properties. Besides,
the amylose content (spectrophotometry method), gel consistency, and protein content (micro Kjeldahl method) tests
were conducted to measure the rice physicochemical qualities.

RESULTS AND DISCUSSIONS

Rice grain quality covers physical, physicochemical, sensory, and nutritional properties [10]. This study
evaluates the rough rice physical, milling, milled rice physical and physicochemical properties of promising lines
under irrigation compared to salinity tolerance. The physical properties of rough rice were measured following the
national standard for paddy [11]. The standard, for example for grade 1 requires paddy to have moisture content
maximum 14.0%, empty grain maximum 1.0%, damaged + yellow grain maximum 2.0%, chalky + immature grain
maximum 1.0%, red grain 1.0%, foreign matter 0%, and grain of other varieties maximum 2.0%. Milling properties
are essential, particularly from the commercial standpoint. Milling quality covers milled rice and head rice yield.
The quantity of total milled rice recovered from a unit of rough rice after removing the hulls, germ, and majority of
the bran is known as milling yield or polished rice yield [9].

The average moisture content, empty grain, chalky + immature grain, damaged + yellow grain, red grain,
unpolished rice yield, and polished rice yield of irrigated rice lines were 12.44%, 0.74%, 0.87%, 2.70%, 0.25%,
78.54%, and 70.13%, respectively (Table 1). The average moisture content, empty grain, chalky + immature grain,
damaged + yellow grain, red grain, unpolished rice yield, and polished rice yield of saline tolerant rice lines were
12.22%, 0.48%, 1.10%, 2.58%, 0.04%, 79.15%, and 70.56%, respectively. The rice line B13824D-RS*1-2-MR-14-
1-1 is red rice as it contained 100% red grains, and therefore, did not polished. The physical and milling properties
of rough rice lines of irrigated rice, particularly the unpolished and polished rice yield, are similar to those of saline
tolerant rice. This indicated that the saline condition did not impair the physical properties of saline tolerant rice.
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TABLE 1. Physical and milling properties (%) of rough rice of promising lines under irrigation compared to salinity tolerance.

Rough rice properties Milling properties

No. Promising rice lines . Empty .Chalky * Damaged + Red Unpolished Polished
Moisture . immature . . . . . .
. yellow grain  grain  riceyield rice yield
grain
Irrigated rice
1 BI12411E-MR-9-4-1 12.70 0.82 0.18 2.95 0.00 78.71 70.01
2  B12743-MR-18-2-3-4-PN-10-3-4-1 13.10 0.58 0.74 2.43 0.00 79.68 69.57
3  B15886M-12D-SKI-5-2-1 12.70 0.27 0.51 1.02 0.00 79.44 71.61
4 BP9444-1F-KN-1-3-KLT-2*B 12.20 0.45 1.35 1.84 0.49 78.88 69.47
5 BP5478-1F-KN-19-1-2-KLT-2*B- 12.10 0.71 1.44 2.80 0.00 78.20 68.79
SKI-1*B
6 1R84636-13-12-2-6-3-3-2-2-B 12.10 0.64 1.33 6.07 0.00 79.78 66.13
7 B15277-MR-9 12.40 0.40 0.19 1.67 0.00 79.27 70.86
8 BP16732E-1 11.80 0.45 0.52 2.05 0.02 79.38 71.24
9 1R83381-B-B-6-1 13.30 0.40 0.30 1.97 0.00 78.72 69.41
10 CRS1291 12.30 0.77 2.07 1.50 0.00 79.32 71.47
11 CRS850 11.60 0.87 0.89 6.29 0.00 73.52 68.62
12 BP17762E-7-1-3-2 (43) 12.50 1.08 0.23 3.61 0.13 80.84 68.64
13 BP20713D-SKI-24-7-3 (156) 12.30 1.91 0.43 2.36 4.64 79.12 70.73
14 B13824D-RS*1-2-MR-14-1-1 11.70 1.54 0.56 0.46 100 79.35 0.00
15 B14667E-MR-57-3 13.40 0.85 0.67 6.97 0.38 76.93 67.59
16 BP14352E-2-2-OKR 13.60 1.30 0.35 4.62 0.05 78.42 70.51
17 BP10108F-7-KN-1 (70) 12.80 0.73 1.16 2.07 0.00 78.99 69.86
18 BP5168F-KN-16-3-WBC-3 11.30 0.45 1.25 1.93 0.02 78.14 69.54
19 BP5480-3F-KN-4-1-KLT-2*B- 11.80 0.47 0.63 1.57 0.02 73.68 68.70
SKI-1*B(72)
20 Ciherang 11.80 0.37 1.49 1.35 0.00 79.27 70.52
21 Inpari 32 12.50 0.63 1.86 2.35 0.00 79.16 69.49
22 Inpari 31 12.20 0.65 0.61 1.78 0.00 78.52 69.58
23 Inpari 43 14.00 0.68 1.17 2.55 0.00 79.00 71.55
Mean 12.44 0.74 0.87 2.70 0.25 78.54 70.13
Saline tolerant rice
24 BP14092-2B-2-1-TRT-17-3-SKI-1- 11.70 0.37 0.30 1.67 0.11 78.67 70.63
B
25 BP14080-5B-6-5-TRT-27-4-SKI-5- 11.60 0.55 0.54 3.47 0.00 79.51 71.29
B
26 BP14082-2B-2-3-TRT-23-1-SKI-1- 13.10 0.62 1.19 2.23 0.00 79.59 71.15
B
27 IR11T184 11.80 0.62 1.00 4.87 0.00 77.71 69.90
28 BP14082-2B-2-5-TRT-36-2-SKI-3 12.90 0.29 0.48 2.16 0.46 79.66 70.68
29 HHZ14-SAL19-Y1 12.90 0.34 0.33 2.78 0.02 78.47 70.75
30 BP14082-2B-2-5-TRT-35-2-SKI-2 12.80 0.42 0.41 1.61 0.00 79.67 71.06
31 BP14092-2B-1-1-TRT-14-1-4-B 12.60 0.39 0.43 1.86 0.00 79.68 70.97
32 [R86385-35-1-1-B 12.40 0.47 3.63 2.99 0.00 79.50 70.95
33 HHZS5-SAL9-Y3-Y1 11.40 0.45 1.15 2.93 0.00 78.80 70.84
34 HHZS5-SAL10-DT2-DT1 11.50 0.67 0.62 2.25 0.00 78.77 70.57
35 BP14092-2B-2-1-TRT-17-2-SKI-1- 12.30 0.33 1.12 1.42 0.00 79.83 70.84
B
36 Inpari 35 12.20 0.73 1.45 4.48 0.00 78.52 67.23
37 Mekongga 11.90 0.52 2.79 1.46 0.00 79.65 70.92
Mean 12.22 0.48 1.10 2.58 0.04 79.15 70.56
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Among the irrigated check varieties, Ciherang had the highest unpolished rice yield, whereas Inpari 43 had the
highest polished rice yield. Among the irrigated rice lines, B15886M-12D-SKI-5-2-1 had slightly higher milling
qualities than those of check varieties, whereas lines B15277-MR-9, BP16732E-1, CRS1291, and BP14352E-2-2-
OKR had milling qualities similar to check varieties.

TABLE 2. Physical properties (%) of milled rice of promising lines for under irrigation compared to salinity tolerance.

. A . Polishing Head Broken Red Chalky Yellow/
No. Promising rice lines Moisture . . Brewers . . .
degree  rice  grains grains grains damaged grain
Irrigated rice
1 B12411E-MR-9-4-1 11.00 100 9423 521 0.56 0.00 0.66 2.16
2 B12743-MR-18-2-3-4-PN-10-3-4-1  10.70 100 8330 14.82 1.88 0.00 1.29 0.74
3 BI15886M-12D-SKI-5-2-1 10.90 90 9743 233 0.24 0.00 0.39 1.11
4 BP9444-1F-KN-1-3-KLT-2*B 10.60 100 7732 1943 3.25 0.49 0.90 0.79
5 BP5478-IF-KN-19-1-2-KLT-2*B- 11.50 90 88.13  10.85 1.02 0.00 1.76 2.16
SKI-1*B
6 1R84636-13-12-2-6-3-3-2-2-B 10.80 100 53.08 4132 5.60 0.00 1.71 0.61
7 BI15277-MR-9 10.80 90 9193 747 0.60 0.00 0.48 0.88
8 BP16732E-1 10.40 90 88.11  10.11 1.78 0.02 0.29 1.42
9 1R83381-B-B-6-1 11.60 100 90.02  9.16 0.82 0.00 0.72 1.46
10 CRS1291 11.00 100 92.65  6.28 1.07 0.00 1.35 1.05
11 CRS850 11.60 90 9147 7.46 1.07 0.00 0.84 3.22
12 BP17762E-7-1-3-2 (43) 10.70 100 74.56 2298 2.46 0.13 0.86 0.62
13 BP20713D-SKI-24-7-3 (156) 10.80 90 79.07  17.62 3.31 4.64 0.16 1.27
14 B13824D-RS*1-2-MR-14-1-1 12.40 0 96.74  3.12 0.14 0.00 0.37 0.24
15 B14667E-MR-57-3 11.70 90 94.60  4.80 0.60 0.38 0.42 3.67
16 BP14352E-2-2-OKR 11.80 90 96.96  2.53 0.51 0.05 0.11 3.11
17 BP10108F-7-KN-1 (70) 10.80 100 91.17  7.59 1.24 0.00 0.55 0.87
18 BP5168F-KN-16-3-WBC-3 10.90 95 9334 5.6l 1.05 0.02 0.70 0.86
19 BP5480-3F-KN-4-1-KLT-2*B- 10.60 100 85.82  10.72 3.46 0.02 0.66 0.51
SKI-1*B(72)
20 Ciherang 11.30 100 9295 5.82 1.23 0.00 0.78 0.75
21 Inpari 32 11.60 100 86.35 11.20 2.45 0.00 2.71 1.24
22 Inpari 31 11.30 90 85.05 1236 2.59 0.00 1.67 1.36
23 Inpari 43 12.30 90 97.51 1.84 0.65 0.00 0.07 1.39
Mean 11.18 91.09 8790 10.46 1.63 0.25 0.85 1.37
Saline tolerant rice
24 BP14092-2B-2-1-TRT-17-3-SKI-1-  10.30 95 86.32 11.57 2.11 0.11 0.10 0.63
B
25 BP14080-5B-6-5-TRT-27-4-SKI-5-  12.00 95 9324 542 1.34 0.00 1.30 2.96
B
26 BP14082-2B-2-3-TRT-23-1-SKI-1-  11.90 100 9425  4.78 0.97 0.00 0.69 1.19
B
27 IR11T184 11.20 100 7426  21.53 4.21 0.00 0.67 7.27
28 BP14082-2B-2-5-TRT-36-2-SKI-3 11.40 95 9345 550 1.05 0.46 0.54 0.63
29 HHZ14-SAL19-Y1 12.60 80 95.57  3.97 0.46 0.02 0.19 2.65
30 BP14082-2B-2-5-TRT-35-2-SKI-2 11.60 90 9342 599 0.59 0.00 1.07 1.12
31 BP14092-2B-1-1-TRT-14-1-4-B 11.40 100 90.35 845 1.20 0.00 1.08 1.22
32 IR86385-35-1-1-B 12.10 90 92.41 6.65 0.94 0.00 1.48 2.03
33 HHZ5-SAL9-Y3-Y1 10.80 90 88.91 10.22 0.87 0.00 0.62 1.10
34 HHZ5-SAL10-DT2-DT1 10.90 90 87.72 11.10 1.18 0.00 0.60 1.42
35 BP14092-2B-2-1-TRT-17-2-SKI-1-  11.20 100 91.10  8.08 0.82 0.00 1.00 1.45
B
36 Inpari 35 10.50 90 62.38  31.55 6.07 0.00 2.76 0.67
37 Mekongga 11.70 100 92.81 5.96 1.23 0.00 1.41 0.54
Mean 11.40 93.93 8830 10.06 1.65 0.04 0.97 1.78
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Between the saline tolerant check varieties, Mekongga had slightly higher milling qualities than those of Inpari
35. Among the saline tolerant rice lines, BP14080-5B-6-5-TRT-27-4-SKI-5-B, BP14082-2B-2-3-TRT-23-1-SKI-1-
B, BP14082-2B-2-5-TRT-35-2-SKI-2, BP14092-2B-1-1-TRT-14-1-4-B, and IR86385-35-1-1-B had milling
qualities similar to Mekongga.

The average moisture, degree of polishing, head rice yield, broken rice, brewers, red rice, chalky grains, and
yellow/damaged grains of irrigated rice lines was 11.18%, 91.09%, 87.90%, 10.46%, 1.63%, 0.25%, 0.85%, and
1.37%, respectively (Table 2). The average moisture, degree of polishing, head rice yield, broken grains, groats, red
grains, chalky grains, and yellow/damaged grains of saline tolerant rice lines was 11.40%, 93.93%, 88.30%, 10.06%,
1.65%, 0.04%, 0.97%, and 1.78%, respectively. The physical properties of milled rice lines of irrigated rice,
particularly the head rice yield, are comparable to those of saline tolerant rice. This result also indicated that the
saline condition did not impair the physical properties of saline tolerant rice. Among the irrigated check varieties,
Inpari 43 had the highest physical properties of milled rice, particularly the head rice yield. Among the irrigated rice
lines, B15886M-12D-SKI-5-2-1 and BP14352E-2-2-OKR had physical properties of milled rice similar to Inpari 43.

Between the saline tolerant check varieties, Mekongga had higher physical properties of milled rice than those of
Inpari 35. Among the saline tolerant rice lines, BP14080-5B-6-5-TRT-27-4-SKI-5-B, BP14082-2B-2-3-TRT-23-1-
SKI-1-B, BP14082-2B-2-5-TRT-36-2-SKI-3, HHZ14-SAL19-Y1, and BP14082-2B-2-5-TRT-35-2-SKI-2 had
slightly higher physical properties of milled rice than those of Mekongga.

Fitzgerald [6] pointed out that rice’s important physical traits are head rice yield, broken and chalky grain, color,
and grain appearance. Fissuring occurs within the grain, causing grains to break. These fissures are weak points, and
during the milling process, the grain is subjected to mechanical forces that cause fractures along existing cracks. The
fracture decreases the head rice yield and increases the broken and brewers.

There are terms head rice, broken grains, and brewers in the national standard for milled rice [12]. Head rice is a
grain with a size greater than or equal to 0.8 parts of whole grain, whereas brewers are grains with a size smaller
than 0.2 parts of whole grains. Broken grains are grains with a size in between head rice and brewers.

The rates of milled rice fissuring were greatest at low (10%) and high (90%) relative humidity (RH), while
fissuring was minimal at 30-70% RH [13]. Due to changes in kernel structure and tensile strength, bending strength,
and fracture energy, the fissured kernel was more susceptible to breakage and head rice yield reduction, resulting in
lower commodity value and economic returns for producers and processors [14].

The gel consistency, protein, and amylose content of irrigated rice lines were 65.4 mm (soft), 8.8%, and 20,74%,
respectively (Table 3). The gel consistency, protein and amylose content of saline tolerant rice lines were 54.5 mm
(medium), 8.6%, and 20.8%, respectively. The main physicochemical tests for measuring rice cooking, eating, and
nutritional quality include amylose content, gelatinization temperature, and gel consistency [10]. In addition, protein
in rice affects its cooking quality [15]. The content of amylose and protein and gel consistency in improved
Indonesian rice varied [16]. The amylose content value ranges from 16-31%, while the protein content ranges from
6—10%. The value of the gel consistency ranges from 5-100 mm (hard—soft). Physicochemical properties, such as
gel consistency and amylose content, are consumer preferences that may differ among countries or regions [17],
whereas protein is an essential nutrient needed by the human body.

Boiled rice is preferred if the soft texture lasts for an extended period of time or does not harden quickly.
Amylopectin staling causes this easily hardened cooked rice texture, which is more common in rice with medium
and high gelatinization temperatures than rice with low gelatinization temperatures [19]. Boiled rice texture is more
closely related to the chemical properties than physical properties [20].

The preference for rice characteristics, such as grain size and shape, amylose content, and physicochemical
properties, may differ among regions. East and Northeast Asian rice consumers have the same preference for short-
grain rice, round, glossy, low amylose (<20%), soft, and sticky cooked rice texture. Rice consumers in South Asia
have the same preferences for small, long, and slender grains, with high amylose (=26%). The preference of rice
consumers in Southeast Asia is intermediate between both extremes [20]. Furthermore, in Southeast Asia, premium
quality is defined by the nutritional benefits, softness, and aroma, while in South Asia, it is defined by the physical
appearance of the grains (uniformity, whiteness, and slenderness), satiety, and aroma [21]. Damardjati and Oka [22]
pointed out that Javanese consumers prefer smooth-textured rice (pulen) with intermediate amylose. Consumers in
West and North Sumatra prefer high amylose rice with a firm texture that is easier to separate (pera). Furthermore,
rice consumer preference in Java Island follows a similar pattern, except for the Special Region of Yogyakarta [23].
Rice with intermediate amylose content is preferred by consumers in West, East, and Central Java, as well as Special
Capital Region of Jakarta, while rice with low amylose content is preferred by consumers in Special Region of
Yogyakarta. Based on rice seed distribution planted by farmers [7,8] and the grain qualities [16], Ciherang,
Mekongga, and IR 64, can be used as benchmark rice varieties preferred by both farmers and rice consumers.
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TABLE 3. Physicochemical properties of promising lines for under irrigation compared to salinity tolerance.

Gel consistency*

Protein

Amylose

No. Promising rice lines mm Information content (%) content (%)
Irrigated rice
1  B12411E-MR-9-4-1 78.0 Soft 9.58 14.82
2 B12743-MR-18-2-3-4-PN-10-3-4-1 81.0 Soft 9.39 14.01
3 B15886M-12D-SKI-5-2-1 79.5 Soft 8.74 15.39
4  BP9444-1F-KN-1-3-KLT-2*B 73.5 Soft 9.47 16.40
5 BP5478-IF-KN-19-1-2-KLT-2*B-SKI-1*B 56.0 Medium 8.27 20.82
6  IR84636-13-12-2-6-3-3-2-2-B 86.5 Soft 8.25 18.71
7  B15277-MR-9 80.0 Soft 8.62 17.74
8 BP16732E-1 83.5 Soft 8.76 17.09
9 IR83381-B-B-6-1 55.0 Medium 8.60 20.74
10 CRS1291 57.0 Medium 9.45 19.81
11 CRS850 79.5 Soft 8.21 17.41
12 BP17762E-7-1-3-2 (43) 58.0 Medium 9.26 22.00
13 BP20713D-SKI-24-7-3 (156) 55.0 Medium 9.61 23.21
14 B13824D-RS*1-2-MR-14-1-1 58.0 Medium 10.25 20.74
15 BI14667E-MR-57-3 57.0 Medium 7.88 22.85
16 BP14352E-2-2-OKR 72.5 Soft 7.80 16.52
17 BP10108F-7-KN-1 (70) 57.0 Medium 8.44 20.70
18 BP5168F-KN-16-3-WBC-3 59.0 Medium 8.43 22.24
19 BP5480-3F-KN-4-1-KLT-2*B-SKI-1*B(72) 54.0 Medium 9.27 21.22
20  Ciherang 48.0 Medium 8.75 21.10
21 Inpari 32 49.0 Medium 7.89 22.64
22 Inpari 31 55.0 Medium 8.46 21.67
23 Inpari 43 73.0 Soft 8.96 16.28
Mean 65.4 Soft 8.8 19.3
Saline tolerant rice

24  BP14092-2B-2-1-TRT-17-3-SKI-1-B 38.0 Hard 8.89 26.66
25 BP14080-5B-6-5-TRT-27-4-SKI-5-B 56.0 Medium 8.23 21.67
26 BP14082-2B-2-3-TRT-23-1-SKI-1-B 58.0 Medium 8.23 20.86
27 IR11T184 57.0 Medium 8.94 21.18
28 BP14082-2B-2-5-TRT-36-2-SKI-3 50.0 Medium 8.57 19.64
29 HHZ14-SAL19-Y1 75.5 Soft 8.05 14.41
30 BP14082-2B-2-5-TRT-35-2-SKI-2 50.5 Medium 8.64 19.24
31 BP14092-2B-1-1-TRT-14-1-4-B 54.0 Medium 8.42 19.12
32 IR86385-35-1-1-B 56.0 Medium 8.80 19.89
33 HHZ5-SAL9-Y3-Y1 59.0 Medium 9.49 21.39
34 HHZS-SAL10-DT2-DT1 47.0 Medium 8.75 20.54
35 BP14092-2B-2-1-TRT-17-2-SKI-1-B 47.5 Medium 8.56 19.52
36 Inpari 35 56.0 Medium 8.25 2491
37 Mekongga 59.0 Medium 8.49 21.87
Mean 54.5 Medium 8.6 20.8

*Gel consistency: hard (<40 mm), medium (41-60 mm), soft (>60 mm) [18].

The rice grain quality, particularly the head rice yield, unpolished and polished yield, of saline tolerant rice was
comparable to those irrigated rice lines. This indicated that the saline tolerant rice lines could cope with the soil

salinity. Zayed et al. [24] concluded that micronutrient application, particularly through the foliage, is beneficial for

rice growth and yield in saline soil conditions. In addition, Hairmansis [4] reported that three tolerance mechanisms
that plants use to adapt to high external salt conditions, i.e. plants adapt to the effects of osmotic pressure (osmotic

tolerance), plants adapt by removing salt ions from outside the cells or plant tissues (ion exclusion), and plants adapt

to the adverse effects of salt by tolerating the toxic nature of sodium in tissues (tissue tolerance).
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CONCLUSION

The grain quality, namely paddy physical, milled rice physical, and physicochemical quality, of saline tolerance
lines were similar to those irrigated rice lines. Therefore, based on the grain quality, lines B15886M-12D-SKI-5-2-1
and BP14352E-2-2-OKR can be considered for release as new improved rice varieties for irrigation, whereas lines
BP14080-5B-6-5-TRT-27-4-SKI-5-B, BP14082-2B-2-3-TRT-23-1-SKI-1-B, BP14082-2B-2-5-TRT-36-2-SKI-3,
and BP14082-2B-2-5-TRT-35-2-SKI-2 can be considered for release as new improved rice varieties for salinity
tolerance.
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