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Abstract. Rice is a major food crop that produces rice, the staple food for
the majority of Indonesia's population and more than half of the world's
population, rice holds a special value for communities that consume it
regularly, such as in Indonesia, but production in 2023 is estimated to
decrease by 1.12 million tons. This study aims to assess the influence of
location on the agronomic characteristics of the Protani rice in various
locations, and to determine the stability of interrelation patern among
characters as response to different locations. The research method used is a
survey with observations of the surrounding environmental conditions and
sampling of harvest-ready plants along with other supporting data. The
conclusion it that different locations affect the agronomic characteristics of
Protani rice, with the best results found in Purbalingga Regency.
Additionally, the Interrelation patterns of Protani rice in response to varying
environmental conditions remain unstable for most variables, with only the
grain weight per panicle showing stability. The contribution gained from this
research is that it can serve as a reference for developing plant varieties that
are adaptive to various environmental conditions and helps in assessing the
yield potential of Protani rice crops.

1 Introduction

Rice plants produce rice that contains various nutrients needed by the body, such as
carbohydrates, proteins, fats, and others. Although there are various other staple foods that
can replace rice, the rice produced by rice plants holds a special value for communities that
regularly consume it, such as the Indonesian people [1] [2]. Based on data from the [3], rice
production in Indonesia in 2022 was 54.74 million tons, and Indonesia's rice production in
2023 is estimated to decrease by 1.12 million tons. Many factors can affect rice production,
one of which is environmental conditions. The environment is a very influential factor in
farming activities in every location. If the environmental conditions in a location are not
adequate for the crops to grow, then the plants will not be able to grow optimally, even if
they are superior varieties [4].
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Finding locations with optimal environmental conditions for crops can enhance harvest
success and reduce the adverse impacts that the environment can cause [4]. Previous research
on rice cultivation by [5] in different locations also yielded varying results. Therefore, this
study hypothesizes that differences in planting locations affect the agronomic characteristics
of Protani rice plants, and there is no consistent interrelation pattern between the
characteristics of Protani rice across various locations since it’s effected by the enviromental.
Based on the description above, further research is needed to examine the impact of planting
location on the agronomic characteristics of Protani rice that has been released by [6] that
has been cultivated in various locations in Central Java and to determine the stability of the
interrelation patterns among the characteristics of Protani rice in response to different
locations.

2 Materials and Methods

The research was conducted on three rice fields located in Purbalingga Regency (35 meters
above sea level), Brebes Regency (342 meters above sea level), and Purworejo Regency (85
meters above sea level), Central Java Province. Sample processing was carried out at the
Agronomy and Horticulture Laboratory and the Plant Breeding Laboratory, Faculty of
Agriculture, Jenderal Soedirman University, from August 2023 to April 2024. The materials
used in this research were Protani variety rice plants, and the tools used to assist in data
collection included a measuring tape, writing tools, a seed counter, a hand counter, an
analytical balance (0.01), markers, a field measuring tape, a sickle, sacks, and scissors.

The method used is a survey, a survey is a quantitative research method used to obtain
data about the characteristics and behavior of interrelation between variables, and the results
produced by survey research are more oriented towards generalization, also added that the
instruments used to obtain data in survey research include observation and interviews [7].
The survey was conducted by visiting predetermined locations to observe the surrounding
environmental conditions and collect samples of crops that are ready for harvest, along with
other necessary data to support the ongoing research which is obtained through interviews
with farmers who directly take care of the plants and by requesting data from government
agencies responsible for agriculture, such as the Agricultural Extension Center in each
location.

The variables observed include Plant Height, Number of Productive Tillers, Total
Number of Tillers, Panicle Length, Number of Grains per Panicle, Number of Grains per
Plant, Grain Weight per Panicle, Grain Weight per Plant, Grain Weight per Plot, and
Percentage of Filled Grains. Data analysis to determine differences in agronomic
characteristics of Protani rice across different locations was performed using Analysis of
Variance (ANOVA). If the ANOVA results show significant differences, a Least Significant
Difference (LSD) test at a 5% significance level is conducted. Correlation analysis is used to
assess the strength of relationships between variables for Protani rice at the three different
locations, which is further clarified using Path Analysis to identify both direct and indirect
relationships between independent and dependent variables for Protani rice at each of the
three locations.

3 Results and Discussion

In this research, the average results from the agronomic characteristics of Protani rice plants
across three distinct locations were collected. Each location offered unique data that reflected
the specific environmental conditions and treatments applied at each site. Below are the
tables of average results, along with the ANOVA table, LSD, and also others.
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The variation in results at each location indicates that environmental factors influence the
agronomic characteristics of Protani rice. This is evident from the average results obtained
(Table 1), which are supported by the ANOVA (Table 2) analysis showing the environmental
impact on the observed variables. This is further clarified by the LSD test (Table 3), which
identifies Purbalingga Regency as the location with the best results. This finding aligns with
the opinions of [8], who state that the growth and yield of rice plants are influenced by the
environmental conditions in which they are cultivated. It is also in line with the opinions
expressed by [4,9-12] that environmental conditions consisting of agro-climate conditions,
planting techniques, and plant care, affect plant growth.

The research continued with conducting a correlation analysis to the observed variables
of protani rice in respective location. The results of the correlation test are presented in Table
4 to facilitate data interpretation. The analysis results in Table 4 show different outcomes,
which may be due to varying environmental conditions where the rice was planted. This
finding is also supported by [13], who obtained correlation results in their study on Japanese
taro plants that varied between locations, caused by the different environmental conditions.
From this, we can also observe the interellation pattern of protani rice in strenght relation
between its variables, we can see that in across 3 locations variables that are stable with the
yield variable (grain weight per plant) are number of productive tillers, panicle lenght,
number of grains per plant, number of grains per panicle, and grain weight per panicle. Since
correlation only shows the strength of the relation, path analysis needs to be conducted to
clearly see the direct and indirect effects to the yield, and we can also determine the
interrelation pattern among the variables that affect the yield variable. Based on that, path
analysis was then carried out to determine which variables have a significant impact on the
yield (grain weight per plant) in the form of direct and indirect effects as shown in Table 5
and Figure 1 above. It should be noted that the variable of grain weight per plot cannot be
included in the correlation and path analysis due to having a smaller sample count compared
to other variables, which would interfere with the results of the correlation and path analysis.

From the path analysis above, the variables number of grains per plant, number of grains
per panicle, and grain weight per panicle significantly affected yields at the first and second
locations. However, at the third location, only number of productive tillers and grain weight
per panicle had a significant impact. These differences can be attributed to varying
environmental factors, consistent with [14], which found that path analysis results are
influenced by environmental conditions, variations in these methods can cause differences in
path analysis outcomes, and thus, varying plant locations may produce even more diverse
influence since they have more factors that influence them. Notably, only grain weight per
panicle consistently showed a stable interrelation pattern and significant influence on both
corelation and path analysis across all three locations.

4 Conclusion

Different locations influence the agronomic characteristics of Protani rice, with the best
outcomes observed in Purbalingga Regency. Additionally, the interrelation patterns of
Protani rice in response to varying environmental conditions are unstable for the variabels
that give significant value on both analysis (corelation and path analysis), except for the grain
weight per panicle which remains stable. To gain a better understanding of the location's
impact on Protani rice, it is advisable to conduct trials in more variety of locations. This
approach will help identify how different environmental conditions affect agronomic
characteristics and assist in developing new more adaptive varieties.
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