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ABSTRACT 

 

Suboptimal rice productivity in the swamp was due to both drought stress and submergence stress 

during the lifetime of the rice, and swamp rice could only be planted once a year. One of the efforts to 

increase the productivity of swamp rice was to develop rice varieties that can tolerate drought stress 

and submergence stress. The study aimed to validate the success of the F1 cross and to develop rice 

varieties exhibiting dual tolerance through backcrossing. Data analysis utilized Analysis of Variance 

followed by 5% test. The planting method uses a Randomized Complete Block Design (RCBD) with 

three replications. Observed variables included plant height, number of tillers per clump, number of 

panicles per clump, number of grains per panicle, number of grains per clump, weight of grain per 

panicle, dry weight of harvested grain, dry weight of grain, weight of 1000 grains, percentage of 

empty grains, flowering age, and harvesting age. Evaluations of growth characteristics revealed no 

significant differences in genetic traits and characteristics between the crossed rice and the parental 

lines. Flowering age and harvesting age of rice Inpago 12 elders were faster than Inpara 8 elders. Plant 

height of Inpago 12 elders was higher than Inpara 8 elders. This was due to differences in genetic 

traits and characters between varieties, and finally it was concluded that F1 accessions were 

successfully crossed and did not single-cross.  
Keywords: agronomic character, Inpago 12, Inpara 8, Oryza sativa, wetland 

 
INTRODUCTION 

 

Rice swamps suffer from two stresses during 

their life cycle, overwater saturation during the 

rainy season and drought conditions during the 

dry season (Wildayana & Armanto, 2018). High 

rainfall during the rainy season makes the swamp 

become oversaturated with water and the water in 

the river also gathers heavily in the swamp, 

causing flooding that was difficult to drain in the 

swamp. Futhermore (Wulandari et al., 2023) the 

Lebak swamp land had a primary challenge 

besides acidity was that the water fluctuation was 

unpredictable. The rice planting period of the 

Lebak swamp land was usually at the end of the 

rainy season, because farmers do cultivation at 

the beginning of the rainy season (Ekaputra et al., 

2022). Water fluctuations in the Lebak swamp 

land were unpredictable, especially during the 

rainy season. The duration of flooding in the 

lebak swamp’s could occur permanently or 

seasonally, causing the swamp surface water to 

change (Balwan & Kour, 2021). Rice in the lebak 

swamp experienced significant environmental 

changes during its lifetime, as found in research 

(Lakitan et al., 2018a) which explained that 

farmers in Pemulutan Ulu Village moved rice 

seedlings when the flood water was less than 15 

cm high and at the time of harvest the paddy soil 

had dried up. Stress in the lebak swamp could 

cause less than the maximum yield of rice 

production (Fahad et al., 2018), therefore a good 

solution was needed in order to get maximum 

production results.  

One of the ways to manage agriculture in the 

lebak swamp was by making canals, namely by 

digging large canals connected to tidal rivers 

(Sulaiman et al., 2019) and also by using floating 
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planting techniques (Qurani & Lakitan, 2021). 

When the rainy season arrives the canal will 

absorb excess water into a drainage system, the 

canal aims to absorb excess water during the 

rainy season (Rahajeng et al., 2022). Canals in 

lebak swampland could only solve problems 

during the rainy season, when the dry season 

arrives canals will add more serious problems 

because of the potential for excess sulfuric acid 

and land fires caused by excessive drainage 

increasing the acidity and toxicity of sulfuric 

acid. Peat oxidation inevitably leads to land fires 

(Crowson et al., 2019; Seleiman et al., 2021).  

Creating new varieties by crossing rice 

between superior elders who have passed the 

selection because modern researchers produce 

the desired strains by crossing between selected 

elders and backcrossing (Khan et al., 2019). The 

crossing method will produce new varieties that 

have the expected superior properties. Plant 

breeding allows for genetic improvement by 

using existing genetic resources in order to obtain 

the desired plant traits and genome (Zhang, 

2021). Superior elders used for crosses depend on 

the goals and desires of the researcher, selection 

of several existing varieties to obtain the desired 

traits of plant elders (Sulistyo et al., 2018).  

The elders used in this study were Inpago 12 

and Inpara 8, because the superior traits 

contained in the elders were expected to increase 

production on lebak swamp land, because how to 

increase productivity on suboptimal land by 

crossing between rice that has the sub 1 gene and 

good agronomic characters (Suwignyo et al., 

2021). New varieties of rice were expected to 

have sub 1 genes that could make rice tolerant to 

submergence stress for 2 weeks and also tolerant 

to drought stress so that rice production reaches 

maximum yield (Kato et al., 2019). The purpose 

of this research was to identify the agronomic 

characters of F1 cross accessions of Inpara 8 and 

Inpago 12 varieties. 

 

MATERIALS AND METHODS 
 

Riset Site 

The research was conducted in the 

Greenhouse of the Department of Agricultural 

Cultivation, Faculty of Agriculture, Sriwijaya 

University, Indralaya, Ogan Ilir from August 

2021 to January 2022. 

Preparation of Planting Media 

The preparation of planting media included 

taking lebak swamp soil in the lebak swamp land 

of the Faculty of Agriculture, Sriwijaya 

University, and then the soil was dried and 

cleaned of plant debris. The processed soil was 

put into a 5 l bucket and given dolomite lime at a 

dose of 27.7 g/bucket (Kurniawan et al., 2021) 

and then allowed to stand for 7 days (Jumakir, 

2015). 

 

Genetic Materials and Seed Preparation 

Rice seeds were obtained from the physiology 

laboratory of the Faculty of Agriculture, 

Sriwijaya University, including Inpara 8, Inpago 

12 and F1 cross seeds (Inpara 8 x Inpago 12). 

 

Preparation of Rice Seedlings 

Rice seeds that have been taken from the 

laboratory were selected by soaking the seeds, 

seeds that sink were taken for sowing while 

floating seeds were not used for sowing (Syofian 

et al., 2022). Seeds that have been selected were 

soaked for 1 x 24 hours after which the seeds 

were drained for 24 hours (Saadah & Zakiyah, 

2017) and then sown in trays that have been 

filled with soil for 14 days (Hubert et al., 2016). 

 

Planting 

Rice seedlings that were 14 DAT were 

transplanted into buckets that had been given 

water at a height of 2 cm from the ground surface 

(Umar & Hidayat, 2017). 

 

Maintenance 

Maintenance of carried out by giving urea 

fertilizer 1.5 g/plant (Anhar et al., 2016) which 

was given in three stages when rice was 7 Day 

after transplanting (DAT), 14 DAT, and 21 DAT, 

KCL fertilizer 0.75 g/plant (Kasno et al., 2016) 

and SP-36 0.75 g/plant (Susilo & Ariani, 2015); 

(Amalya et al., 2020). Environmental 

maintenance of rice was conducted by using 

insect net (Weintraub et al., 2017) and for weeds, 

conventional pulling was carried out (Singh et 

al., 2015). 

 

Harvesting 

Cut the panicles of rice that were ready to 

harvest, characterized by grain that was already 
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filled, the grains were hard and yellow (Kamai et 

al., 2020). 

 

Data Analysis 

Data analysis utilized Analysis of Variance 

followed by 5% test. The planting method uses a 

Randomized Complete Block Design (RCBD) 

with three replications. Quantitative data 

obtained include plant height, number of tillers 

per clump, number of panicles per clump, 

number of grains per panicle, number of grains 

per clump, weight of grain per panicle, dry 

weight of harvested grain, dry weight of grain, 

weight of 1000 grains, percentage of empty 

grain, age of rice flowering, age of rice harvest. 

 

RESULTS 

 

Growth and Production Results of Rice 

Based on the results of the analysis of variance 

that has been carried out, it shows that there were 

three variables that were significantly different in 

the three varieties, namely the percentage of 

empty grain, flowering age and harvest age. Two 

variables were significantly different in the three 

varieties, namely plant height and number of 

panicles per clump. Furthermore, there were 

variables that did not show significant differences 

in the three varieties, namely the number of 

tillers, number of grains per panicle, number of 

grains per clump, dry weight of grain per clump, 

dry weight of harvested grain per clump, weight 

of grain per panicle, and weight of 1000 grains 

(Table 1). 

 
Table 1. Results of analysis of variance on all observed variables. 

Variables F Value  CV (%) 

Plant height at 84 DAT 16.12* 3.30 

Number of Tiller at 84 DAT 2.46tn 6.93 

Flowering age 69.40** 18.83 

Harvest age 39.64** 1.97 

Number of Panicles per 

clump 

8.97* 16.51 

Number of Grain per panicle 1.56tn 15.62 

Number of Grain per clump 0.58tn 25.25 

Dry weight of harvested 

grain per clump 

3.41tn 14.19 

Dry weight of grain per 

clump 

2.75tn 18.59 

Grain weight per panicle 0.58tn 9.42 

Weight of 1000 grains 0.02tn 5.43 

Percentage of empty grain 104.97** 5.70 

F Table 5%  6.96  

F Table 1%  18.00  

Notes : KK: Coefficient of variation, *: Significantly different, 

**: Very significantly different, tn: Not significantly different 

Rice Height 14 DAT to 84 DAT 

Based on the results of Anova analysis that 

has been carried out, it showed a significant 

difference between the three varieties, then 

continued with the 5% HSD test. The results 

showed that the Inpago 12 variety with an 

average height of 114.40 cm was significantly 

different from the Inpara 8 variety with an 

average height of 130.07 cm. However, the 

Inpara 8 variety was not significantly different 

from the F1 accession with an average height of 

131.80 cm (Figure 1). 

 
Figure 1. Rice height at 84 DAT observation 

 

Rice tillers 14 DAT to 84 DAT 

Based on the results of ANOVA analysis that 

has been carried out, the number of tillers was 

not significantly different for the three varieties. 

The average number of tillers of Inpago 12 was 4 

tillers, F1 accession was almost 4 tillers and 

Inpara 8 was 4 tillers (Figure 2). 

 

 
Figure 2. Number of rice tillers at observation 84 DAT 

 

Flowering Age 

The results of Anova analysis of flowering age 

that has been carried out, it show a very 

significant difference between the three varieties, 

then continued with the 5% HSD test. The 

Inpago 12 variety with an average flowering age 

of 61 after transplanting (DAT) showed 
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significantly different results from the F1 

accession. F1 accession average flowering age 68 

DAT significantly different from the Inpara 8 

variety. Inpara 8 variety average flowering age 

72 DAT significantly different from Inpago 12 

(Figure 3). 

 

 
Figure 3. Flowering age of rice plants 

 

Rice Harvest Age 

From the results of Anova analysis of rice 

harvest age that has been carried out, there was a 

very significant difference between the three 

varieties, then continued with the 5% HSD test. 

Variety Inpago 12 average harvest age 83 DAT 

significantly different among accession F1. F1 

accession average harvest age 89 DAT 

significantly different from Inpara 8. Inpara8 

variety average harvest age 96 DAT significantly 

different from Inpago 12 (Figure 4). 

 
Figure 4. Harvest age of rice plants 

 

Number of Panicles per Clump 

The results of Anova analysis of panicles per 

clump that has been done show that there were 

significant differences between the three 

varieties, then continued with the 5% HSD test. 

Accession F1 average panicle 1 was significantly 

different from Inpago 12 average panicle 2 and 

Inpara 8 average panicle 2 (Figure 5). 

 

Number of Grain per Panicle 

The results of ANOVA analysis of grain per 

panicle that has been carried out indicate that 

there was no significant difference among the 

three rice varieties. The number of Inpago 12 

grains was 94 grains, the number of F1 grains 

was 114 grains and Inpara 8 was 116 grains 

(Figure 6). 

 

 
Figure 5. Number of panicles per Clump 

 
Figure 6. Number of grain per panicle 

 

Number of Grain per Clump 

Based on the results of ANOVA analysis that 

has been carried out on grain per clump there was 

no significant difference among the three rice 

varieties. grain per clump Inpago 12 as many as 

160 grains, F1 as many as 129 grains and Inpara 

8 as many as 154 grains (Figure 7). 

 
Figure 7. Number of grain per clump
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Dry Weight of Harvested Grain per Clump 

According to the results of Anova analysis of 

the results of Anova analysis that has been done, 

the dry weight of harvested grain has no 

significant difference from the three varieties. 

Inpago 12 average dry weight of harvest grain 

weighs 2.39 grams, F1 weighs 1.77 grams and 

Inpara 8 weighs 2.20 grams (Figure 8). 

 
Figure 8. Dry weight of harvested grain per clump 

 

Dry Weight of Grain per Clump 

From the results of Anova analysis that has 

been carried out on the dry weight of grain per 

clump there was no significant difference from 

the three varieties. The average dry weight of 

Inpago 12 was 2.29 grams, F1 was 1.59 grams 

and Inpara 8 was 2.03 grams (Figure 9). 

 
Figure 9. Dry weight of grain per clump 

 

Grain Weight per Panicle 

The results of Anova analysis that has been 

carried out on the weight of grain per panicle 

there was no significant difference between the 

three varieties. The average weight of grain per 

panicle of Inpago 12 weighs 1.61 grams, F1 

weighs 1.54 grams and Inpara 8 1.67 grams 

(Figure 10). 

 

Weight of 1000 Grains 

From Anova analysis that has been carried out 

on the weight of 1000 grains, there was no 

significant difference between the three varieties. 

The 1000 grain weight of Inpago 12 was 17.13 

grams, F1 was 17.23 g and Inpara 8 was 17.10 

grams (Figure 11). 

 
Figure 10. Grain weight per panicle 

 

 
Figure 11. Weight of 1000 grains 

 

Percentage of Empty Grain 

The results of Anova analysis that has been 

carried out on the percentage of empty grain 

there were very significant differences from the 

three varieties, then conducted a further test of 

HSD 5%. The results showed that the F1 

accession with a hollow grain percentage of 

19.89% was significantly different from the 

Inpago 12 variety with a percentage of empty 

grain percentage of 39.36% and Inpara 8 with a 

hollow grain percentage of 38.38% (Figure 12). 

 

 
Figure 12. Percentage of empty grain 
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DISCUSSION 

 

This study found no significant differences in 

phenotypic characteristics between the F1 

accession and its parents. Analysis of variance 

(ANOVA) conducted on 12 variables revealed 

significant differences for only two variables 

between the F1 generation and its parents. This 

finding was attributed to the more substantial 

infestation of the F1 generation by brown 

planthoppers (Nilaparvata lugens) and rice stink 

bugs (Leptocorisa oratorius) compared to the 

parental lines. Three varieties were attacked by 

brown planthoppers, which affected rice yields. 

The high population of leafhoppers is due to 

humid environmental conditions and rainfall 

(Sembiring & Mendes, 2022).  

The research was conducted during the rainy 

season as a result of which the three varieties 

were attacked by the Brown Stem Leafhopper 

(BSL). rice tillers, rice panicles, rice grain, and 

dry weight of grain of F1 accessions were not 

significantly different from the two elders. This 

indicates that the F1 accession was successfully 

crossed. The impact of BSL attack on production 

could be seen from the dry weight of grain.  BSL 

attacks plants by sucking plant cell fluid so that 

plants become dry (Senewe et al., 2020); (Xu et 

al,. 2021); (Sudewi et al., 2020). Water in plant 

tissues is the raw material for photosynthesis, a 

solvent, and a medium for transporting mineral 

nutrients (Henni & Ardian 2015); (Hermanto et 

al., 2022). If the water is sucked by the brown 

stem leafhopper, it could disrupt the process of 

photosynthesis spread. It is suspected that this 

causes the dry matter contained in the seeds to be 

less than optimal. 

In addition to BSL obstacles, there are several 

other obstacles during research activities that 

cause low rice production. Among them were 

shading that the researchers were unaware of 

because in the greenhouse there was an insect 

net, above the insect net there was leaf litter and 

the roof of the greenhouse had crusty moss. This 

affects the growth and production of rice such as 

the number of rice tillers. Rice tillers affect the 

number of rice panicles, rice panicles also affect 

rice grains (Barokah & Susanto, 2020). Because 

the higher the level of shading, the higher it could 

reduce rice tillers (Alridiwirsah et al., 2015).   

When approaching harvest, the walang sangit 

also attacks rice grains that are still in milky 

stage (Sarumaha, 2020), causing a high 

percentage of empty grains. Although the 

research used a greenhouse and there was an 

insect net, pest attacks could not be avoided 

because the research site was less sterile and the 

plants planted always used the same species and 

varieties. This caused the use of insecticides to 

also have little effect, presumably because the 

pests had developed resistance. There is a 

significant difference in rice height between the 

two elders, Inpago 12 and Inpara 8, this is 

because each variety has genes that control and 

give rise to different phenotypes in each variety, 

the height of F1 accession rice is more like the 

elder variety Inpara 8. Flowering age and harvest 

age of the three varieties also have differences, 

the elder Inpago 12 flowered first and then 

followed by F1 accession and the elder Inpara 8 

had a longer flowering time. This is also due to 

genetic diversity in each variety, but it could be 

seen that F1 accessions flower faster than Inpara 

8 elders although not as fast as Inpago 12 elders. 

However, it could be concluded if F1 accessions 

are successfully crossed and not crossed 

themselves. 

 

CONCLUSSION 

 

Based on the results of the study, it can be 

concluded that the F1 accession was successfully 

crossed and did not cross over by itself, because 

its characters were similar to its male parent, 

Inpara 8. 
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