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a b s t r a c t 

Rice production is affected by several environmental fac- 

tors, such as cold, salinity and drought stress. These un- 

favourable factors could have a serious impact on germina- 

tion as well as on later growth, causing many types of dam- 

age. Recently, polyploid breeding can offer an alternative op- 

portunity to enhance the yield and abiotic stress tolerance 

in rice breeding. This article describes some germination pa- 

rameters of 11 different autotetraploid breeding lines and 

their parental lines under different environmental stresses. 

Each genotype was grown in a climate chamber under con- 

trolled conditions: 13 °C for 4 weeks in the cold test and 

30/25 °C for 5 days in control, salinity (150 mM NaCl) and 

drought (15% PEG 60 0 0) treatments, respectively. The ger- 

mination process was monitored throughout the experiment. 

The average data were calculated using three replicates. This 

dataset contains germination raw data and three calculated 

germination parameters, such as median germination time 

(MGT), final germination percentage (FGP), and germination 

index (GI). These data may provide reliable support to clar- 

ify whether the tetraploid lines can exceed the performance 
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of their diploid parental lines under germination phase 

or not. 

© 2023 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND 

license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

V

 

 

 

 

 

 

 

 

 

 

Specifications table 

Subject Agricultural Science/Agronomy and Crop Science 

Specific subject area Autotetraploid rice lines produced by androgenesis and their germination 

process under varied environmental stresses. 

Type of data Tables and Figures 

How the data were acquired The germination tests were carried out: 

Cold test: in a Lovibond TC 256 G thermo-statically controlled cabinet 

(Dortmund, Germany) for 4 weeks at 13 °C. Every week we counted the 

germinated seeds. 

Salinity and drought test: in a Binder Climatic/Photostability Test Chamber 

(KBWF 240, Germany) under 30/25 °C day/night temperature and 

33.1–51 μmol/m 

2 /s light intensity for 5 days. The germination process was 

checked every 6 h. Basic mathematical analyses (mean and standard deviation) 

were run by Microsoft 365. 

Data format Germination raw data, and analysed (MGT, FGP and GI). 

Description of data collection Seeds of 11 different tetraploids and their parental lines (4) were germinated 

in controlled environments. Three replications were maintained throughout the 

experiment. Each replication contains 40 surface sterilised seeds. 

Data source location • Institution: Hungarian University of Agriculture and Life Sciences, Institute 

of Environmental Sciences, Research Centre for Irrigation and Water 

Management. 

• City/Town/Region: Szarvas 

• Country: Hungary 

• Latitude and longitude (and GPS coordinates, if possible) for collected 

samples/data: 46 °52 ′ 16.3 ′′ N 20 °31 ′ 38.6 ′′ E 

Data accessibility The data is provided in this article and Mendeley Data. 

Data identification number: 

https://data.mendeley.com/datasets/z7m5nb4krp 

or doi: 10.17632/z7m5nb4krp.4 

alue of the Data 

• This dataset provides basic knowledge and new resources for further research activities and

future rice breeding. Autotetraploids can contain new mutations which may not exist in their

parents’ genome [1] . 

• The research outcome is advantageous for breeders and researchers because it provides base-

line information on the tolerance properties of autopolyploid rice under germination stage.

The research on polyploid rice is very up-to-date, tetraploid genetic stocks have been regis-

tered recently [2] . However, there are some unfavourable properties of tetraploids, especially

low fertility, but due to the effort s of researchers, some new lines are already comparable

with the diploid ones [ 3 , 4 ]. The importance of these germination data is considerable, be-

cause polyploids have enhanced tolerance of abiotic stress [5] . Despite this evidence, only a

few papers confirmed that. Therefore, this article tries to fill this gap. 

• This dataset can support other researchers in extending their analyses and making more de-

tailed comparisons. 

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://data.mendeley.com/datasets/z7m5nb4krp
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1. Objective 

Polyploidization is one of the important ways of plant evolution. In rice, autotetraploids are

discovered in 1933, but their bottleneck problem (low seed setting rate) hindered their use in

breeding programs. However, it is widely accepted that poliploids have greater tolerance than

diploid ones. In recent years, PMeS lines (2007) and neotetraploid rice lines (2017) with high

fertility have been successively selected and opened a new prospect for polyploid rice breeding

[6] . In vitro androgenesis is a reliable way to obtain polyploid lines [7] . Our aim was this study

to supply baseline information about androgenesis generated tetraploids and to provide new

germplasm resources for studying and breeding. 

2. Data Description 

The dataset presented in this article contains 5 Tables (supplemented tables). Two (Table 1

and Table 2) are raw data and the rest are derived, secondary data which were calculated from

the raw data. The Table 1 provides the list of tetraploid rice genotypes with their parents and

the cumulative number of germinated seeds under cold test. The Table 2 contains raw data of

germination screening under control, saline and drought conditions. The number of each cell

represents the cumulative number of germinated seeds from 40 surface sterilised seeds. The

Table 3 represents the median germination time which shows the time necessary for the ger-

mination of 50% of the seeds ( Fig. 1 ). Table 4 shows the final germination percentages (FGP)

calculated at the end of the experiments ( Fig. 2 ). The germination index (GI) values which com-

bine the germination time and germination percentage, are described in Table 5, and presented

in Fig. 3. 

3. Experimental Design, Materials and Methods 

The parental lines (Dáma - temperate japonica, Marilla - temperate japonica, IRAT 109 - trop-

ical japonica and Nembo - temperate japonica) were chosen from the Rice Variety Collection

maintained by MATE IES ÖVKI Galambos Rice Research Station (Szarvas, Hungary). The autote-

trapoids were generated by in vitro anther culture in the Biotechnology Laboratory of Cereal

Research Non-profit Ltd. (Szeged, Hungary [8] . The ploidy levels were determined using flow cy-

tometric analyses. In our study, altogether 1800 seeds were investigated during the germination

phase in each treatment (15 genotypes, 40 seeds in 3 replications). The germination test was

carried out in Petri dishes between two layers of filter paper: 

- in a Lovibond TC 256 G thermo-statically controlled cabinet for 4 weeks at 13 °C in the case

of cold test. 

- in a Binder KBW 240 climate chamber for 5 days at 30/25 °C temperature and 80% relative

humidity in the control, salinity and drought test. 

The seeds were separated in a 5% sodium chloride solution to avoid unfilled seeds. This

step is important, especially in case of tetraploids, because their seed collection usually contain

partially filled or deformed seeds. Afterwards, the seeds were surface sterilized with sodium

hypochlorite (40 g/L) for ten minutes. The salinization was carried out with 150 mM NaCl so-

lution (14.5 dS m 

−1 ). To simulate the drought stress, 15% PEG 60 0 0 was used. During our ex-

periment, a seed was considered as germinated when radicle was observed as 1 mm long. The

germinated seeds were counted every 7th days in the case of cold test, and every 6 h in the

control, salinity and drought test. In the present study, three parameters were used to describe

germination process of the selected rice varieties: 

• Median germination time (MGT): time (in days) for 50% of germination [9] . 

• Final Germination Percentage (FGP): number of germinated seeds at the end of the experi-

ments/total number of seeds ∗100 
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Fig. 1. Median Germination time of 15 different rice genotypes. The data show the means of three replicates. 

Fig. 2. The final germination percentage (%) at the end of the experiments (control, salinity, drought and cold). The data 

show the means of three replicates. 
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Fig. 3. The germination index (GI) of examined genotypes. 

 

 

 

 

 

 

 

 

• Germination index (GI): 

• Under cold conditions: GI = (N 14 + N 21 /2) / 40 × 100, where N 14 = number of germinated

seeds 14 days after the beginning of the cold treatment; N 21 = number of germinated seeds

21 days after the beginning of the cold treatment; 40 being the total number of seeds per

genotypes per replications [10] . 

• Under control, salinity and drought conditions: We used modified formula of the equation

above as follow: GI = (N 2 + N 3 /2) / 40 × 100, where N 2 = number of germinated seeds 2

days after the beginning of the treatment; N 3 = number of germinated seeds 3 days after

the beginning of the treatment; 40 being the total number of seeds per genotypes per repli-

cations. 
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