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ARTICLE INFO ABSTRACT
Received Salinity is one of the major abiotic stresses which severely affect the production of crops across
25 March, 2021 the world. In this experiment, we examined 20 rice genotypes of diverse origins and sources
including few salt tolerant varieties (Binadhan-8, Binadhan-10, Pokkali and FL478) as check.
Revised The main objective of this study was to determine salt tolerance at seedling stage and to
26 April, 2021 evaluate genetic variation using SSR markers. IRRI standard protocol was applied to screen out
salinity among those varieties, at the glasshouse of Bangladesh Institute of Nuclear Agriculture,
Accepted BAU campus, Mymensingh-2202. Shoot length, root length and total dry matter were recorded at
28 April, 2021 6dS/m, 8dS/m, 10dS/m and 12 dS/m salt stress levels. According to the morphological and
molecular survey of 20 rice genotypes at the seedling stage it was evident that, Binadhan-8,
Online Binadhan-10, Pokkali, FL478, IR64, IR4630, FR13A and Sadamota identified as salt tolerant
May, 2021 whereas THDB, Moulata, MV-20, CPD-23, CPD-29, Pot-18, Pot-27 and Dudkalam those were
----------------------- found as susceptible, BRRI dhan67, Binadhan-17 and Binadhan-21 those were traced as highly
Key words: susceptible. The highest Nei’'s genetic distance value 1.0 was found in Moulata vs Sadamota
Rice and the lowest value 0.08 was observed in Binadhan-21 vs IR64. It will be used in future
Hydroponic breeding program to develop a saline tolerant variety of rice.

Genetic distance
SSR markers

To cite this article: Muti S. A. A., M. S. Islam, M. M. Islam, M. M. A. Noor,S. M. A. Alim, M. M. Hossain, P. C. Paul and M. F.
A. Siddique, 2021. Screening of salinity tolerance of twenty rice genotypes at seedling stage through hydroponic and SSR
marker. Res. Agric. Livest. Fish., 8 (1): 75-88.

@ Copy right © 2021. The Authors. Published by: AgroAid Foundation
@ This is an open access article licensed under the terms of the Creative OPEN {

Commons Attribution 4.0 International License

www.agroaid-bd.org/ralf, E-mail: editor.ralf@gmail.com



Muti et al. Salinity tolerance screening of rice at the seedling stage

INTRODUCTION

Rice (O. sativa) is the staple food of an estimated 3.5 billion people throughout the world (IRRI, 2013). Nowadays, rice
is produced in every continent of the world except the Antarctica. Thousands of rice cultivars are cultivated across 100
countries. But worldwide, different biotic and abiotic stresses (drought, flood, salinity) are responsible for the stagnant
production of rice (Shelly et al., 2016). Salinity is one of the major hindrances to increase rice production worldwide. One-
fifth of the irrigated arable lands are recorded to be severely affected by high salinity throughout the world (Negraoet al.,
2011). Bangladesh has a considerable amount of coastal areas that are affected to salinity and occupies 30% of net
cultivable land (Mamunet al., 2019). If salinity increases with time it is estimated that there will be reduction in production
by 10% by 2050 (IPCC, 2007). Salinity in soils is characterized by the excess presence of sodium ions along with
dominant anions like chlorine and sulfate which combine together to increased electrical conductivity. (Ali et al., 2013).
The effects of salinity on different parameters like morphological, physiological and biochemical traits have been studied in
rice which showed reduced tillering, spikelet filling, florets per panicle, 1000 grain weight, grain yield, harvest index, shoot
and root dry matter and potassium uptake and increased leaf and root Na+, Cl- (Mohammadi-Nejad et al., 2008; 2010; De
Leon et al., 2015; Morales et al., 2012). Although the genetics of salt tolerance is useful for the researchers to develop salt
tolerant varieties, there are some problems those are required to be assessed. The main reason is that salinity is not
uniformly distributed throughout a given area and thus it is difficult to recognize tolerant variety added that there are some
variations which are found among species and some among cultivars within species (Arzani, 2008; Ashraf and Foolad,
2013).

Hydrophonic system is perfectly compatible with screening as it has less stress effect on plant. Hydroponics is one of
the subsets of hydro culture, which is a method of growing plants without soil by using mineral nutrient solutions in a water
solvent. Terrestrial plants may be grown with only their roots exposed to the mineral solution, or the roots may be
supported by an inert medium, such as perlite or gravel.Assessment of genetic diversity and identification of superior
genotypes are important as well as necessary for any crop improvement program (Bhuiyan, 2005). Various means,
biometrical and biochemical analysis have studied genetic diversity in rice. In general, molecular markers have been
proved to be very useful for crop improvement and crop evaluation in many species, a rapid technically simple SSR
analysis and inexpensive PCR based assay which requires only small quantity of DNA (Litt and Lutty, 1989). Through
PCR different alleles at a locus can be detected by using conserved DNA sequence flanking SSR as primers. SSR have
become a popular type of co-dominant molecular marker in genetic analysis and plant breeding application (Choi et al.,
2011).

MATERIALS AND METHODS

The experiment was carried out at the glass house and laboratory, Division of Biotechnology, Bangladesh Institute of
Nuclear Agriculture (BINA), BAU campus, Mymensingh-2202, during the period from February 2019 to June 29, 2019.
Experimental materials used in the study were collected from BINA. Modified hydroponic system (Gregorio et al., 1997)
was used at the glasshouse to evaluate salt tolerance of the 20 rice genotypes using Peter's solution (Yoshida et al.,
1976). To prepare the nutrient solution 1.0 gm. Peter fertilizer and 200 mg ferrous sulphate were mixed together with 1
liter of distilled water. The PH was adjusted to 5.1 by pH meter using 1IN HCL and 1N NaOH when necessary. For
salinization, crude salt was dissolved with nutrient solution to reach the desired salinity level. The salinization levels were
EC at 6 dS/m, 8 dS/m, 10 dS/m and 12 dS/m. The salinity level was measured through EC using the EC meter. Then the
old solution was replaced with the new one in every 8-day and the pH was maintained at 5.1 daily. Salt stresses were
applied at 7" days old seedling. After two or three days of salinization, salt stress symptoms were obvious. The genotypes
were evaluated for their tolerance to salinity under sustained water bath (hydroponic condition) using IRRI standard
protocol (Gregorio et al., 1997). This scoring separated the tolerant, moderately tolerant and susceptible and highly
susceptible rice genotypes. Initial and final scoring was done at 14" day and 21 day respectively after salinization.
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The data were recorded from the screening at seedling stage in both normal and salinized conditions following SES of
IRRI. Root length, shoot length and total dry matter were measured along with reduction rate at different salinity stages.
Plants were separately kept into envelops and oven dried at 72°C for a week and weighed. Juvenile, vigorous leaves were
collected from 21 days old seedlings for the isolation of genomic DNA using the mini preparation Modified Cetyl Trimethyl
Ammonium Bromide (CTAB) method (IRRI, 1988). The leaf samples were cut into 2-3 cm pieces and the sample was
grounded. Extraction Buffer (800 pl) and 20% SDS (50 pl) were added. Then the mixture was Vortexed for 20 seconds
and incubated for 10 minutes at 65°C in the hot water bath. 100 ul 5M NaCl was added and inverted gently to suspend the
samples evenly. Then 100 pyl CTAB was added and mixed well. Again, the mixture was vortexed for 20 seconds and
incubated for 10 minutes at 65°C in the hot water bath. 900ul chloroform mix (Phenol: chloroform: isoamyl alcohol =
25:24:1, viv) was added and mixed well. The samples were centrifuged at 15000 rpm for 15 minutes. Then the
supernatant was transferred into a new eppendorf tube and 600 pl ice-cold isopropanol was added to the supernatant and
shacked well. The mixture was again spinned down at 12000 rpm for 15 minutes by centrifuge. The Supernatant was
discarded and the pellet was washed with 200 pl 70% ethanol. At last the samples were spinned down again at 15000 rpm
for 5 minutes, the ethanol was removed and the pellets were allowed for air-drying for 1 hour. The pellets were then
suspended in 30 pl 1X TE buffer. Finally, the DNA samples were stored at -20 °C. To estimate the quantity and quality (in
terms of protein and RNA contamination) of isolated genomic DNA, agarose gel electrophoresis and Nanodrop
spectrophotometer was used. A set of thirty microsatellite primers developed by several investigators were used in this
study. Thirty primers were screened on a sub sample of one randomly chosen individual from twenty rice genotypes to
evaluate their suitability for amplifying DNA sequences, which could be accurately scored. Primers were selected on the
basis of band resolution intensity, presence of smearing, consistency within individuals and potential for population
discrimination. Out of thirty primers, thirteen primers were used for further analysis. The total volume of PCR cocktail for
this study was 9 pl per sample. 1 pl genomic DNA was added with 9 pl PCR cocktail and finally, the total volume was 10
ul. The PCR cocktail including DNA was placed in the PCR tubes and run in the DNA thermal cycler. The reaction mixture
was preheated at 94°C for 5 minutes followed by denaturation at 94°C for 30 seconds and annealing at 55°C for 1 minute.
The polymerization reaction was done at 72°C for 1 min followed by repeating those cycles for 35 times. At last the
amplified products were incubated at 72°C for 5 minutes. The amplified products were then separated electrophoretically
on polyacrylamide gel. After completion of electrophoresis the gel was soaked in ethidium bromide (10 mg/ ml) solution for
12-15 min. After staining, the gel was taken out carefully from the staining tray and placed on high performance ultraviolet
light box (UV trans-illuminator) of gel doc for checking the DNA bands. The DNA was observed as band and the records
were saved. The pattern of bands obtained after application with the primers was scored with reference of control. The
size (in nucleotide base pairs) of the amplified band for each microsatellite marker was determined based on its migration
relative to a molecular weight size marker with the help of Alpha Ease FC 5.0 software. The summary statistics including
the number of alleles per locus, major allele frequency, gene diversity and Polymorphism Information Content (PIC) values
were determined using POWER MARKER version 3.23. Allele molecular weight data also used to determine the genetic
distance for phylogeny reconstruction.

Table 1. Modified standard evaluation scoring protocol of IRRI

Score Observation Tolerance

1 Normal Growth, No leaf symptoms Highly Tolerant (HT)

3 Nearly normal growth, but leaf tips of few leaves whitish and rolled Tolerant (T)

5 Growth severely retarded, most leaves rolled, only a few are elongating Moderately Tolerant (MT)
7 Complete cessation of growth, most leaves dry, some plants dying Susceptible (S)

9 Almost all plants dead or dying Highly Susceptible (HS)
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Table 2. List of markers used in the study

Marker Primer sequence (5’-3’) :Eeit;ThaEE(;) Repeat motif Annealing temp. (°C)

RM17 For. TGCCCTGTTATTTTCTTCTCTC 184 (GA)21 55
Rev. GGTGATCCTTTCCCATTTCA

RM276 For. CTCAACGTTGACACCTCGTG 149 (AG)sA3(GA)s3 55
Rev. TCCTCCATCGAGCAGTATCA

RM234 For. ACAGTATCCAAGGCCCTGG 156 (CT)zs 55
Rev. CACGTGAGACAAAGACGGAG

RM302 For. TGCAGGTAGAAATTGAAGC 156 (GT)30(AT)s 55
Rev. AGTGGATGTTAGGTGTAACAGG

RM310 For. CCAAAACATTTAAAATATCATG 105 (CTM1o 55
Rev. GCTTGTTGGTCATTACCATTC

RM510 For. AACCGGATTAGTTTCTCGCC 122 (GA)1s 55
Rev. TGAGGACGACGAGCAGATTC

RM223 For. GAGTGAGCTTGGGCTGAAAC 165 (CT)zs 55
Rev. GAGTGAGCTTGGGCTGAAAC

RM493 For. TAGCTCCAACAGGATCGACC 211 (CTT)e 55
Rev. GTACGTAAACGCGGAAGGTG

RM435 For. ATTACGTGCATGTCTGGCTG 166 (ATG)7 55
Rev. CGTACCTGACCATGCATCTG

RM7075 For. GCGTTGCAGCGGAATTTGTAGG 155 (ACAT)13 55
Rev. CCCTGCTTCTCTCGTGCAGAG

RM208 For. TCTGCAAGCCTTGTCTGATG 173 (CT)r 55
Rev. TAAGTCGATCATTGTGTGGACC

RM8094 For. AAGTTTGTACACATCGTATACA 209 (AT)a1 55
Rev. CGCGACCAGTACTACTACTA

RM562 For. CACAACCCACAAACAGCAAG 243 (AAG)13 55
Rev. CTTCCCCCAAAGTTTTAGCC

RESULTS

Phenotypic variation of rice genotypes at seedling stage under non-salinized and salinized condition

Among these 20 rice genotypes, according to Standard evaluation score of IRRI, at 6 dS/m, 12 genotypes were
tolerant (T) to salt stress whereas 8 genotypes were moderately tolerant (MT). At 8 dS/m, 6 genotypes were tolerant, 10
were moderately tolerant and the rest 4 genotypes were susceptible (S). At 10 dS/m, 5 genotypes were found as tolerant,
7 were moderately tolerant and the rest 8 were susceptible. At 12 dS/m, 3 genotypes were established as salt stress
tolerant lines, 5 genotypes were taken as moderately tolerant, 10 were found as susceptible and the rest 2 of them were
highly susceptible (HS) to salinity. The SES data are given in Table 3 under different conditions.

Screening Salt-tolerant rice genotypes at seedling stage through morpholoigical traits

Rice plant expressed various degrees of responses to salt stress (Table 4). At 6 dS/m, Moulata (47.44%) and BRRI
dhan67 (43.37%) showed the highest degrees of reduction on shoot length. On the other hand, Binadhan-20 (5.12%),
IR64 (8.16%) and FL478 (8.49%) showed lowest degrees of length reduction at the same condition. Binadhan-20 (5.07%)
and Pokkali (8.85%) displayed the lowest level of shoot length reduction opposite to Sadamota (47.0%) and Moulata
(43.54%) at 8dS/m. At 10 dS/m, Pot-27 (61.79%) and Moulata (61.65%) showed the highest level of reduction of shoot
length, at the same time FL478 (19.70%) and Binadhan-8 (24.52) showed the least amount of reduction in length. At
12dS/m, Dudkalam (66.02%) and Moulata (64.96%) were mostly influenced and were reduced at the highest level in their
shoot length; on the contrary, IR4630 (38.11%) and Pokkali (39.57%) were decreased in their length less than other
varieties.
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Table 3. Salt tolerance scoring of 20 rice genotypes by modified standard evaluation Protocol of IRRI

Sl. No. Genotype 6dS/m 8dS/m 10dS/m 12 dS/m Tolerance
1 Binadhan-8 3 3 3 5 MT
2 Binadhan-10 3 3 3 3 T
3 Binadhan-17 5 5 7 9 HS
4 Binadhan-20 3 5 7 7 S
5 Binadhan-21 3 7 7 9 HS
6 THDB 3 5 7 7 S
7 MV20 5 5 5 7 S
8 Moulata 5 5 7 7 S
9 Sadamota 3 3 5 5 MT
10 Dudkalam 3 5 7 7 S
11 Pot-18 5 5 5 7 S
12 Pot-27 5 5 7 7 S
13 BRRI dhan67 5 5 7 7 S
14 IR4630 5 5 5 5 MT
15 FL478 3 3 3 3 T
16 IR64 3 5 5 5 MT
17 FR13A 3 3 3 5 MT
18 Pokkali 3 3 3 3 T
19 CPD-29 5 5 5 7 S
20 CPD-23 5 5 5 7 S

Here, MT=Moderately Tolerant, T= Tolerant, S=Susceptible and HS=Highly Susceptible

Various levels of changes were observed at the root length when applied to different salt stresses during seedling
stage (Figure 1). At 6dS/m, BRRIdhan-67 (42.34%) and IR-4630 (35.92%) showed maximum level of length reduction, on
the other hand, Binadhan-21 (1.42%) and Dudkalam (2.11%) showed minimum level of root length reduction but
Binadhan-20 exhibited different characteristic by increasing their root length at 0.47% than those of control condition. IR-
4630 (27.47%) and Sadamota (21.78%) showed maximum level of reduction in their length, on the opposite, Dudkalam
(2.54%) and Binadhan-21 (3.18%) were increased in their length at the lowest amount. Surprisingly all the Binadhan-20,
Pot-18, FR13-A, Pokkali, CPD-29 and CPD-23 have increased amount of root length than those of control condition at 8
dS/m. At 10 dS/m, IR-4630 lost its root length by 40.50% which was the highest on the other hand Binadhan-10 lost the
length by 3.08%, the lowest in this category. At 12dS/m, Binadhan-10 lost its length by 33.67% and FL-478 lost its length
by 2.71%, which were highest and lowest reduction in that category, respectively.
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Table 4. Shoot length (cm) and its reduction (%) in 20 rice genotypes upon salinity stress compared to control condition at
seedling stage

T g < = < —_ o
0 = S = S = S £ S
4 s & § : e : < 5
> = 2 2 = 2 £ 8
- s 5 8 G S G S 7 E
3 © S 3 3 3 S 3 N 3
© x x = x — i3
Binadhan-8 57.81 44.87 22.39 47.56 17.74 43.63 24.52 27.22 52.91
Binadhan-10 64.97 57.63 11.29 53.39 17.82 47.23 27.30 29.83 54.08
Binadhan-17 39.72 30.14 24.11 33.13 16.59 23.38 41.15 18.72 52.87
Binadhan-20 46.00 43.64 5.12 43.67 5.07 30.53 33.62 27.72 39.73
Binadhan-21 48.28 36.50 24.40 35.50 26.47 25.17 47.87 18.80 61.06
THDB 56.44 40.33 28.54 33.44 40.75 28.67 49.21 26.03 53.88
MV-20 45.67 33.88 25.82 36.82 19.37 23.69 48.13 26.01 43.04
Moulata 79.50 41.79 47.44 44.89 43.54 30.49 61.65 27.86 64.96
Sadamota 89.00 56.14 36.92 47.17 47.00 41.36 53.53 37.14 58.26
Dudkalam 87.33 60.37 30.88 50.06 42.68 36.37 58.36 29.68 66.02
Pot-18 73.89 48.72 34.06 47.56 35.64 34.57 53.22 29.34 60.29
Pot-27 72.67 50.36 30.70 50.91 29.94 27.77 61.79 27.28 62.46
BRRI dhan67 58.39 33.07 43.37 37.13 36.40 28.66 50.92 25.94 55.57
IR4630 35.28 30.90 12.41 28.49 19.24 20.07 43.12 21.83 38.11
FL478 69.39 63.50 8.49 62.08 10.54 55.72 19.70 41.89 39.63
IR64 47.39 43.52 8.16 27.22 42.56 25.66 45.86 25.06 47.13
FR13A 68.06 52.17 23.35 46.14 32.20 34.13 49.84 34.94 48.65
Pokkali 80.94 72.72 10.16 73.78 8.85 58.10 28.22 48.91 39.57
CPD-29 70.17 54.33 22.57 47.97 31.64 36.41 48.11 28.48 59.41
CPD-23 77.89 45.22 41.94 47.39 39.16 35.06 54.99 30.41 60.96
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Figure 1. Graphical representation of reduction (%) of root length
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In terms of total dry matter, Moulata (66.37%) was reduced to the highest level and Pokkali (0.68%) was reduced to
the lowest level. FL478 (4.59%) showed increased amount of total dry matter at 6 dS/m (Table 5). At 8 dS/m, Moulata
(59.45%) and IR-64 (59.45%) expressed the highest level of reduction and Binadhan-21 (5.66%) had the least amount of
reduction in their total dry matter. At the same time Binadhan-20, FL-478 and Pokkali were found to have increased total
dry matter. Moulata lost its total dry matter at about 85.64%, on the other hand, FL478 was reduced to its TDM at only
1.88%, at 10 dS/m. In the final treatment at 12 dS/m, Moulata (86.90%) was decreased to the highest level, at the same
time; FL478 (44.05%) was reduced to its TDM at the lowest amount.

Table 5. Dry weight (gm) and its reduction (%) in 20 rice genotypes upon salinity stress compared to control condition at
seedling stage

*05 ° £ 2 £ 2 E 2 E 2

= = [ S %) s 2 S 2 s

o 3 © 3 ps k5 = B ~ ?

© © x © x = 4 — x
Binadhan-8 0.40 0.26 34.26 0.35 11.98 0.34 14.21 0.12 68.80
Binadhan-10 0.44 0.36 18.25 0.40 10.00 0.35 21.00 0.14 68.93
Binadhan-17 0.16 0.11 30.14 0.13 17.81 0.06 65.21 0.04 78.36
Binadhan-20 0.23 0.21 9.71 0.30 -29.13 0.14 38.35 0.11 52.43
Binadhan-21 0.24 0.21 11.32 0.22 5.66 0.08 66.04 0.03 85.80
THDB 0.32 0.20 37.72 0.18 44.64 0.13 58.13 0.11 65.40
MV-20 0.21 0.14 32.11 0.19 9.47 0.09 57.89 0.10 50.53
Moulata 0.44 0.15 66.37 0.18 59.45 0.06 85.64 0.06 86.90
Sadamota 0.58 0.27 53.90 0.26 56.19 0.22 63.05 0.14 76.00
Dudkalam 0.51 0.29 41.89 0.26 48.90 0.14 73.03 0.07 86.40
+Pot-18 0.41 0.24 41.62 0.26 36.49 0.12 71.84 0.12 71.89
Pot-27 0.41 0.28 33.24 0.27 35.92 0.08 80.16 0.07 83.65
BRRI dhan67 0.22 0.08 61.60 0.12 44.85 0.07 65.98 0.05 76.49
IR4630 0.14 0.13 7.03 0.12 15.63 0.05 65.86 0.08 44.14
FL478 0.53 0.56 -4.59 0.63 -18.79 0.52 1.88 0.30 44.05
IR64 0.24 0.22 6.91 0.10 59.45 0.10 59.45 0.07 71.61
FR13A 0.41 0.29 28.49 0.27 32.60 0.17 59.18 0.17 57.26
Pokkali 0.49 0.48 0.68 0.55 -12.56 0.36 26.48 0.22 55.25
CPD-29 0.31 0.28 9.71 0.21 33.45 0.14 56.22 0.08 73.02
CPD-23 0.40 0.22 44.44 0.23 43.61 0.13 67.50 0.08 80.33

According to the morphological study, it is obvious that, THDB and Moulata, MV-20, CPD-23, CPD-29, Pot-18, Pot-27
and Dudkalam those were found as susceptible; BRRI dhan67, Binadhan-17 and Binadhan-21 those were identified as
highly susceptible whereas Pokkali, Binadhan-8, Binadhan-10 and FL478, which were known as tolerant. IR64, IR4630
and FR13A acted as moderate tolerant line.
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Screening Salt-tolerant rice genotypes at seedling stage through SSR markers

In this SSR marker based DNA fingerprinting technique, 20 rice genotypes were analyzed using 13 loci. Amplified
microsatellite loci were analyzed to find out polymorphism. All 13 microsatellite loci were polymorphic and had 4 alleles
(mean) per locus. The bands obtained, were compared to the band of salt tolerant variety like Pokkali, FL478, Binadhan-
10. The results of the banding patterns obtained from the study are presented (Figure 2-9).

Moulata
Sadamota
25 bp ladder

Binadhan-21
Pot-18

Binadhan-10
Binadhan-17
Binadhan-20
THDB

25bpladder
Binadhan-8
Dudkalam
Pot-27
BRRIdhan-
67

IR-4630
FL-478
IR-64
FR-13A
Pokkali
CPD-29
CPD-23

MV-20

.
-

Figure 2. Microsatellite profiles of 20 rice genotypes at locus RM310

FR-13A

i BBRRIdhan-
IR-64

Figure 3. Microsatellite profiles of 20 rice genotypes at locus RM302

82
Res. Agric. Livest. Fish. Vol. 8, No. 1, April 2021: 75-88.



83

o
()]
@
S
(2]
()]

=

°©
3]
)
(2]
@
1=
=
©
@
o
=
=
5]
()]
=
o
(0]
9]
2
(6]
(]
@
o
c
]
o

5]
o

&
>

=
=

©

%2}

Muti et al.

reppef dq 6z
€2-AdD
6¢-AdD
epod
VEI-Md
F9-MI
8%
0€95-¥I

L9
-ueypryyg
LT-10d
8T-10J
wrepepnQq
rvjowrepeg
BIR[NOJA]
0T-AN
daHL
[g-ueypeulg
pz-ueypeurg
L1-ueypeurg
pI-ueypeurg

g-ueypeurq

1epper dq oz

Figure 4. Microsatellite profiles of 20 rice genotypes at locus RM223

reppey dq 6z
€2-AdD
62-AdD
e3P0
VeI
$9-UI
8LF-1d
0€95-M1

L9
-ueypry g
LT10d
81-104
ureredpn(g
ejowiepeg
BIB[HON
0T-AN
4aHL
[¢-ueypeurg
pZ-ueypeurg
[1-ueypeurg
pI-ueypeurg
g-ueypeurg

Figure 5. Microsatellite profiles of 20 rice genotypes at locus RM435

1opperdq g

Tg-ueypeurg,
0z-ueypeurg)]
L1-ueypeurgl
OT-ueypeurg
g-ueypeurg

wpper dq gz

wrerepndg
evjourepeg '

Figure 6. Microsatellite profiles of 20 rice genotypes at locus RM234

88.

, April 2021: 75-

No. 1

Vol. 8

Res. Agric. Livest. Fish.



(]
(o))
@
=
(7]
o
=
S
(3]
Q
(7]
(]
A=
=
o
(5]
(8]
=
=
o
o
=
c
3]
(]
U
(&S]
(7]
(5]
(8]
=
@©
S
@
=]
g
>
=
c
©
0

Muti et al.

urereXpng

L1-ueypeurg
OT-ueypeurg
g-ueypeurg

550 bp|

'S0 P5bp |

Figure 7. Microsatellite profiles of 20 rice genotypes at locus RM562

reppey dq 6z
€T-AdD
62-AdD
epiod
VEI-¥T
$9-MI
8.7 1d
0€9%-M1
L9
-ueypry g
LT10d
81-10d
&m@._,mmm_

ejouwrepeg

eIeInoN
0T-AIN
4aHL
[Z-ueypeurg
0Z-ueypeurg
L1-ueypeurg
OL-ueypeurg
g-ueypeurg
1appe dq 6z

J
(=3
3]

Figure 8. Microsatellite profiles of 20 rice genotypes at locus RM7075
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Figure 9. Microsatellite profiles of 20 rice genotypes at locus RM276
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Table 6. Summary of genetic distance values among 20 rice genotypes using 13 SSR markers

Gen.* P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 P17 P18 P19 P20
P1 0.00 0.69 0.54 0.69 0.15 0.77 08 069 092 031 077 069 077 069 08 023 054 069 0.77 0.77
P2 0.00 0.46 0.46  0.62 0.23 077 077 062 054 062 069 077 046 062 062 085 085 0.62 0.38
P3 0.00 054 0.54 0.46 062 062 08 046 054 054 054 062 062 054 069 077 038 054
P4 0.00 0.62 0.46 077 077 062 054 054 062 069 054 054 069 077 077 062 054
P5 0.00 0.69 092 077 077 015 069 077 069 069 08 008 062 077 0.77 0.69
P6 0.00 077 077 069 062 054 069 062 054 069 069 08 085 0.69 054
P7 000 031 092 08 046 023 08 08 077 085 08 092 046 0.85
P8 000 100 08 046 023 077 08 085 069 092 085 038 0.85
P9 000 069 077 092 069 062 092 077 062 054 092 054
P10 000 062 069 069 062 085 023 062 069 069 0.62
P11 000 023 077 069 085 077 069 069 046 0.62
P12 0.00 o077 077 085 08 077 077 038 0.77
P13 0.00 077 062 069 077 085 0.69 0.69
P14 0.00 054 069 0.77 077 0.77 0.46
P15 0.00 085 0.85 092 0.77 0.62
P16 0.00 069 085 0.69 0.69
P17 0.00 023 0.69 0.69
P18 0.00 0.77 0.62
P19 0.00 0.77
P20 0.00

Here, P1=Binadhan-8, P2=Binadhan-10, P3=Binadhan-17, P4=Binadhan-20, P5=Binadhan-21, P6=THDB, P7=MV-20, P8=Moulata, P9=Sadamota, P10=Dudkalam, P11=Pot-18, P12=Pot-
27, P13=BRRI-67,P14=IR-4630, P15=FL-478, P16=IR-64,P17=FR-13A, P18=Pokkali, P19=CPD-29, P20=CPD-23.

Gen.*= Genotypes used in this study.
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The pair wise comparison values of Nei's (1973) genetic distance among 20 rice genotypes were calculated from
combined data sets for 13 loci. The value ranged from 0.08 to 1.0 (Table 4.6). The highest Nei’'s genetic distance value 1.0
was found in Moulata vs Sadamota. The lowest genetic distance value 0.08 was observed in Binadhan-21 vs IR64. The
lower value of pair wise differences among rice genotypes was likely due to their genetic relatedness. On the other hand,
higher value of pair-wise difference was observed among those rice lines developed from genetically distal parental.

Dendogram based on Nei’'s (1973) genetic distance using Unweighted Pair Group Method of Arithmetic Means
(UPGMA) indicated differentiation of the 20 rice genotypes by 13 markers. All the 20 rice genotypes could be easily

distinguished. The UPGMA cluster analysis led to the grouping of 20 rice genotypes in three major clusters at 40% cut off
(Figure 7).
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Figure 10. UPGMA Dendogram based on Nei’s Genetic Distance according to SSR analysis

Cluster-1 showed 5 subcluster (1A, 1B, 1C, 1D and 1E), Sub cluster 1A comprised of 2 genotypes, THDB and
Moulata, those were found as susceptible in morphological characterization , 1B contains BRRI dhan67, Binadhan-17 and
Binadhan-21, those were identified as highly susceptible, Cluster 1C has a single genotype, MV-20, which was
susceptible, Cluster 1D comprises of Pokkali, Binadhan-8, Binadhan-10 and FL478, which were known tolerant in
morphological analysis. Cluster 1E had a single genotype IR64 which was found as moderate tolerant line in earlier
analysis. Cluster -2 consisted of 6 genotypes having two sub clusters (2A and 2B). In 2A, IR4630, CPD-23, CPD-29,
FR13A were clustered. Among those, CPD-23 and CPD-29 were selected as susceptible in phenotypic analysis on the
other hand IR4630 and FR13A was found as moderately tolerant. In Cluster-3, 3 genotypes namely, Pot-18, Pot-27 and
Dudkalam, clustered together and they all were grouped in susceptible category in morphological analysis. Based on the
above result, it can be concluded that the genotypes showing diverse ranges of salt injury upon salinity stress condition
during morphological characterization, tend to cluster together in the dendogram with some exceptions.
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DISCUSSIONS

Screening Salt-tolerant rice genotypes at seedling stage through morpholoigical traits

The findings in our study that the rice roots and shoots exhibited a significant reduction in their length, fresh weight
and dry weight were consistent with Amirjani, (2010) who reported that salt stress level decreased as the salt
concentration increased in rice. Silveira et al., (2009) reported that plant height of tolerant lines of rice were reduced by
19% under salt stress (EC 12 dS/m), whereas those of susceptible lines were reduced by 46%. Due to variation of
genotype the change also varied in different extent. Our study also complied with Mansour, (2005) who reported that salt
stress suppresses the growth of leaves in the plants resulting in complete cessation of growth and development. Rai et al.,
(2003) found that salt stress significantly reduced the total dry matter of rice cultivars which was similar to our findings. Ali
et al., (2004) observed that the salt stress of 50mM NaCl caused a significant decrease in both fresh weight and dry
weight. These results were also compatible with the findings of Nicolas et al., (2012) and weon et al., (2003).

Screening Salt-tolerant rice genotypes at seedling stage through SSR markers

Molecular marker helps to identify alleles that are associated with key phenotypic traits (Islam et al., 2007). In our
study, all markers generated polymorphic banding patterns where a total of 53 alleles were detected across the genotypes
with an average of 4 alleles per locus which was compatible with the previous work of Ali et al., (2004). The number of
alleles detected is one of the selection categories in assessing a marker's usefulness in diversity analyses since a higher
allele count per locus means that the marker is able to discriminate genotypes that might be indistinguishable to other
markers (Khanam et al., 2018). In our study gene diversity at each SSR locus was significantly correlated with the number
of alleles detected, number of repeat motif and with the allele size range. This result is consistent with previous work done
by Singh et al., (2008).

CONCLUSION

Binadhan-8, Binadhan-10, Pokkali, FL478, IR64, IR4630, FR13A and Sadamota can be used to develop salt stress
tolerant varieties. Observation on the reproductive stage of selected rice genotypes can be performed to assess their
performance. Field trial of the selected genotypes may be examined to evaluate their production.
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