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YIELD OF SEVERAL LOCAL UPLAND RICE LINES

ABSTRACT

Climate change brought on by global warming affects agricultural production, notably rice crops,
and results in harsh weather. Because it is becoming harder to utilize the area of paddy fields,
one effort that can be made to boost the national food supply is by improving and expanding the
upland rice farming area. This study aimed to analyze and ascertain the upland rice lines in the
area's production potential. The study was carried out on agricultural land in:Tamarenja Village
(Kalamabackwoods), Central Sulawesi Province, about 200 meters above ‘sea level, with
latitudes of 00°26'51.5" South Latitude and 119°49'50.6" East Longitude. They began in August
2022 and continued through February 2023. Fifteen strains or varieties of upland rice were used
in the study's Randomized Block Design (RBD), which was repeated three times to create 45
trial plots. These strains or varieties included Untad I, Untad' Il, Untad Ill, Untad V, Uva Buya,
Kalendeng, Pulu Tau Leru, Jahara, Buncaili, Delima, Dongan, Konta Island, Tako, and Situ
Bagendit. Plant height, leaf length, tiller number, productive tiller number, panicle length,
number of grains/panicles, harvest age, the weight of 1000 grains, and production were among
the variables recorded. The findings demonstrated that the Tako, Dongan, Pulu Tau Leru, Uva
Buya, and Kalendeng strains produced better yields. compared to the control variety.
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1. INTRODUCTION

According to (Jiang et al.,.2020), rice is a food that is necessary for most of the world's
population. According to projections:fromVilla et al. (2012), the world's population will increase
to 8 billion people. by 2030. As a result, when the human population reaches 8 billion, rice output
will need to grow by up.to 40% (Akbar et al., 2021). extreme weather events like excessive heat,
heavy rain, and drought are brought on by climate change and result in global warming (Wu et
al., 2015). Furthermore, the amount of productive agricultural land has decreased due to the
conversion of agricultural land to non-agricultural property. One of Indonesia's challenges is
converting agricultural land to non-agricultural land, making it impossible for rice production in
2030 to meet the demands of Indonesians (Sukardi, 2022).

One of the efforts that may be made to grow country wide meals manufacturing is used to
grow and increase the rice cultivation area. Currently, the area of rice cropland is shrinking due
to land conversion, making it difficult to obtain fertile land. Due to land conversion, most of the
fertile rice fields in Java are difficult to predict. Therefore, using marginal/dry land outside Java
is a good alternative. These marginal lands are more suitable for developing upland rice to meet
the community's needs (Sujarwo et al., 2022). The development of upland rice cultivation is an
alternative to increasing national rice production, so the strategy that can be implemented is to
utilize idle land and use varieties that are adaptive to the upland environment (Magness et al.,
2022).

The agronomic properties of upland rice can be improved using various plant breeding
methods. One element that may be carried out is to perform crosses among germplasm which



can supply new advanced upland rice varieties (Malemba et al., 2017). The first step to
producing superior varieties is to explore and characterize upland rice germplasm. Budi et al.
(2018) have characterized and rejuvenated red upland rice in North Sumatra and obtained 12
accessions with yields ranging from 1 to 3 tons ha™. Research resultsTaridala et al. (2019)
showed that upland rice production ranged from 2.3 to 2.6 tonnes ha'. Afa et al. (2022)
evaluated 18 upland rice cultivars from Southeast Sulawesi and found grain production ranging
from 238.80 to 842.8 g m™~.

Since 2016, the Faculty of Agriculture, University of Tadulako, has been exploring and
characterizing local upland rice cultivars from Central Sulawesi. Furthermore, the mass
selection is carried out to obtain hopeful lines that can be developed into new superior varieties
or parents in crosses to produce superior varieties with the desired characteristics.. The mass
selection was carried out to select lines with the criteria of having high and. uniform yields. The
production potential of the selected lines is unknown, so this study aims:to study and determine
the yield potential of local upland rice lines.

2. RESEARCH METHODS

2.1. Time and place

The research was conducted on agricultural land in Tamarenja Village (Kalamabackwoods)
at an altitude of 200 meters above sea level, with a latitude ‘'of 00°26'51.5" South Latitude and
119°49'50.6" East Longitude, Sindue District, Donggala Regency, Central Sulawesi. This
research was carried out from August 2022 to February 2023.

2.2. Research design

This research was arranged using a randomized block design (RBD) with 15
strains/varieties of upland rice as treatments, namely Kl=Untad |, K2=Untad 1l, K3=Untad I,
K4=Untad V, K5=Untad V, K6=Uva Buya, K7=Kalendeng, K8=Pulu Tau Leru, K9=Jahara,
K10=Buncaili, K11=Delima, K12=Dongan, K13=Pulu Konta, K14=Tako, and K15=Situ Bagendit
which is a superior variety of upland rice, repeated three times to obtain 45 experimental plots.

2.3. Research implementation

Soil processing is done by cleaning the soil from weed residue, hoeing and leveling. Next,
make beds with a size of 2m x 2 m; the height of the beds is 30 cm, as many as 45 plots. The
distance between beds is 60 cm. After that, planting was carried out using the Tabela system
(Direct Seed Planting).in a hammer-‘way; each planting hole was filled with five seeds with a
depth of 2 cm and a spacing of 30 x 30 cm. At the age of 21 days after planting, thinning is done
to 1-2 seeds/planting hole..Fertilization uses pearl NPK fertilizer with a dose of 300 kg ha-1
each or the equivalent of 120 plots™, given by stabbing between plants. Maintenance includes
weeding‘and controlling pests and diseases if there are attack symptoms. Harvesting is done
when ‘the rice grains have matured; changes in the color of the rice grains and loss of
chlorophyll in‘the leaves mark the morphology.

2.4. "Observed variables

Variables observed included plant height, leaf length, number of tillers, number of
productive tillers, panicle length, number of grain/panicles, harvest age, the weight of 1000
grains, and grain yield.

2.5. Data analysis
The data that has been collected was analyzed using analysis of variance; the results of
the analysis of diversity showed a real or very significant effect followed by the Least Significant



Difference (LSD) test at the 5% level by comparing the superior varieties as controls (Situ
Bagendit variety)with the strains used in the study.

3. RESULTS AND DISCUSSION

Test results LeastSignificant Difference (LSD)of 5% indicated that all the lines used had
higher plant height than the control (situ bagendit). The Tako line had a higher average plant
height compared to the other lines, while the Situ Bagendit variety had the lowest average plant
height compared to the other lines (Table 1). Farmers expect their plants to be about 100-120
cm tall because short plants have stability and ease of harvesting advantages. On the other
hand, tall plants have weakness, instability and difficulty in harvesting. Plant height is influenced
by genetic factors and environmental conditions where plants grow (Weng et al., 2014). Crop
production can increase if the environment grows according to the plant's.needs. Variations in
environmental conditions from one place to another and the special needs of plants for the
environment cause variations in plant growth(Wu et al., 2015).

The results of the 5% LSD test showed that all the lines used had leaf lengths with a
greater value than the control. The Untad Il line had a higher average leaf length compared to
the other lines, while the Situ Bagendit variety had a lower average leaf length compared to the
other lines (Table 1). The length of the leaves greatly affects the process of photosynthesis,
respiration and transpiration in plants. Photosynthesis can produce carbohydrates and oxygen
(02) by using natural CO2, water, and sunlight. The carbohydrates produced will be used by
plants for their survival (Soni et al., 2016). Plants with long leaves can increase the water
evaporation process from plant tissues (transpiration), whichis_higher than plants with short
leaves. This is caused by the number of stomata on long leaves, which is more than on short
leaves. As a result, plants with long leaves wither faster and require more water (Abas et al.,
2020).

The situ bagendit variety has: the highest number of tillers compared to the lines
used. Delima is a line with the fewest tillers compared to other lines (Table 1). The difference in
the number of tillers caused by genetic factors fram each genotype which has special genetic
characteristics and characteristics is one of .the factors that causes the diversity of plant
appearance(Walli et al., 2022). This:is also caused by genotype adaptation to the environment
in producing offspring. The maximum number of tillers will be achieved if the plant has good
genetic traits and an _environment that supports plant growth and development. According to
Kamarani et al. (2021), the number.of rice plant tillers is determined by genetic influences and
environmental factors such as sunlight intensity. It was further stated that the Situ Bagendit
variety had the same:number of tillers as the Ciherang, Kabir and Upland rice varieties from
Malaysia. In<addition, differences in plant growth are also influenced by gene factors owned by
these genotypes, in addition to influencing environmental factors (Chen et al., 2014).

Table 1. Average value of plant height, leaf length, number of tillers, number of productive tillers,
panicle length and number of grain per panicle of local upland rice lines

Plant Leaf Numer of Nx)rggstrig Panicle Grain per
Lines/variety height length tiller P tillers length panicle
(cm) (cm) (cm) (grains)

Untad | 136,67 * 57,92 * 2,83* 2,58 * 27,33 * 134,17 *

Untad Il 144,17 * 57,00 * 3,33 * 3,08 * 29,75 * 118,58 *



Untad Il 144,42 * 67,50 * 3,58 * 3,50 * 30,58 * 148,83 *

Untad IV 147,08 * 55,42 * 3,08 * 2,83* 30,75 * 139,58 *
Untad V 130,25 * 48,00 * 3,08 * 2,92* 22,17 ns 208,58 *
Uva Buya 144,17 * 57,08 * 3,67 * 3,67 * 30,92 * 161,83 *
Kalendeng 142,83 * 66,58 * 4,08 * 4,00 ns 33,75 * 150,17 *
Pulu Tau Leru 120,25 * 51,75 * 2,92* 2,75 * 24,25 ns 252,25 *
Jahara 148,00 * 56,58 * 2,83* 2,75 * 31,75 * 174,67 *
Buncaiili 144,75 * 57,00 * 3,58 * 3,25 * 28,08 * 170,42 *
Delima 132,08 * 56,17 * 2,75 * 2,75 * 24,42.ns 142,92 *
Dongan 155,42 * 63,17 * 4,61 * 4,17 ns 31,25 * 181,33 *
Pulu Konta 151,42 * 53,00 * 2,42 * 242* 30,23 * 185,17 *
Tako 175,80 * 57,80 * 4,67 * 4,33 ns 30,00 * 242,67 *
Situ Bagendit 71,22 32,03 5,94 4,42 21,50 88,38
LSD 5% 19.60 8.28 0.56 0,50 3,39 26.95

Information: ns = not significantly different; *= significantly different from the control treatment

Kalendeng, Dongan and Tako were. lined with the same number of productive tillers as the
control. In addition, the other lines had fewer tillers than the Situ Bagendit variety as a control.
The ability to produce productive tillers is influenced by the genetic characteristics of the variety
and the environmental conditions in which they grow. In addition, the ability of tillers is one of
the important characteristics of high-yielding varieties. The number of tillers positively correlates
with plant productivity and fertility; different varieties show different numbers of offspring (Yang
and Kim, 2016). According to Nurhasanah et al. (2017) the number of productive tillers is a very
important yield trait because the final yield is primarily a function of the number of panicles
containing tillers per unit area.

The results showed that the panicle length of the evaluated lines ranged from 22.17 to
33.75 cm. The results of the least significant difference test of 5% indicated that Untad V, Pulu
Tau Leru, and Delima lines had panicle lengths that were not different from the control. The
other lines had different panicle lengths compared to the control. Panicle length, representing
panicle architecture, is one of the important yield-related properties. It is categorized as a
quantitative trait controlled by multiple genes (Liu et al., 2011; Xiao-yun et al., 2015). It has a
highly variable phenotype and is greatly influenced by environmental conditions. High panicle
length phenotypic variation was observed among rice species and within rice subspecies.
Generally, the indica subspecies have longer panicles than the japonica. According to Shi-min
et al. (2014), considerable genetic variation in panicle length may occur within the subspecies,
also observed in this study. Genetic factors can influence differences in grain shape between
strains. High grain density can provide significant (Xiao-yun et al., 2015)benefits in developing
new rice varieties. Panicle length can also be used to determine increased production,
especially if followed by an increase in the number of grains per panicle. Lines that have the



longest panicles and a greater number of grains per panicle tend to have the potential to be
developed and produce higher production (Akbar et al., 2021).

Table 2. Average values of harvesting age, weight of 1000 grain and grain production of local
upland rice lines

Lines/variety Ha“’(‘fﬁat;”s% age Weig:‘;ir?f(gl;)oo yield(ton ha'%)
Untad | 127,00 * 30,50 * 1,18 ns
Untad Il 124,67 * 35,43 * 1,46 ns
Untad I 127,00 * 30,73 * 1,79 *
Untad IV 132,00 * 33,20 * 1,47 ns
Untad V 140,00 * 27,47 % 1,86 *

Uva Buya 136,67 * 30,53 * 2,02 *
Kalendeng 127,00 * 31,20 * 2,00 *
Pulu Tau Leru 135,00 * 33,33 * 2,55 *
Jahara 140,00 * 3053 * 1,76 *
Buncaili 140,00 * 27,07 * 1,65 *
Delima 142,00 * 29,80 * 1,26 ns
Dongan 112,00 * 32,03 * 2,68 *
Pulu Konta 141,33 * 33,18 * 1,58 *
Tako 126,00 * 24,00 * 2,81 *

Situ Bagendit 121,33 26,40 1,14
LSD 5% 2,57 0,90 0,35

Information: ns = not significantly different; *= significantly different from the control treatment

The grains per panicle of the evaluated lines ranged from 118.58 to 252.25. All evaluated
lines had mere grain per panicle than the control variety (Situ Bagendit). Situ bandit, as a control
variable, had the.lowest number of panicle grains (88.38). The amount of grain per panicle is
influenced by the environment and the cultivation method (Lu et al., 2022). High temperatures at
the flowering stage and young microspores cause a decrease in the number of grains per
panicle in rice plants due to grain degeneration and reduced pollen viability (Hu et al., 2021,
Park et al.;2021). Genetic elements influence the number of grains per panicle. In addition,
environmental conditions also play a role in determining the amount of rice grain because sunny
weather can increase photosynthetic activity, namely the process of transforming light energy
into food for plants. Photosynthesis results will be stored in the stem and leaf tissues and then
transferred to the rice grain when it matures (Huang et al., 2019). The number of filled and
empty rice grains is greatly influenced by plant type, soil fertility, pest attack and growth
environment (Wijayanyo and Briliawan, 2016). The high number of filled rice grains has a
significant effect on yields. The grain weight of rice is affected by the translocation of
photosynthetic results into the formed grains, thereby affecting the grain weight of rice. The



higher the rate of photosynthesis, the greater the yield of photosynthate, which is translocated
into the rice grains and further affects the grain weight of the rice (Rehmani et al., 2014).

The harvesting age of upland rice lines ranged from 112 to 142 days after planting (Table
2). Of the fourteen lines used, only the Dongan line had a faster harvest than the control
varieties, while the other lines took longer to harvest than the control varieties. The harvest time
of each line depends on the length of the vegetative period; the longer the vegetative period of
the plant, the longer the harvest. Vice versa, the shorter the vegetative period, the more mature
the harvest age; the harvest age is also influenced by the speed of flowering and genetic and
environmental factors where it grows (Semenchuk et al., 2016).

The weight of 1000 grains of all lines differs from the control varieties. Tako is a line that

weighs 1000 grains with the smallest value compared to the control variety, while the other lines
have a higher weight than the check variety. The weight of a. thousand grains of
every range is prompted using genetic elements and the surroundings in ‘which it. grows. Rice
grain weight is strongly influenced by conditions after fertilization, such as the number of leaves,
availability of sunlight, and weather conditions. These factors will affect the amount of
carbohydrates produced from photosynthesis and the shape and size of rice grains (Liu et al.,
2014).
Grain yield is a complex quantitative characteristic determined by'three main components: the
number of panicles, the range of grains in keeping with the panicle, and grain weight (Shi-min,
et al., 2014). In addition, the number of grains per panicle is a critical trait in increasing grain
yield (Lu et al., 2022). The results showed that lines untadl, untad Il, untad 1V, and delima
yielded the (Xu et al., 2020)same as the control varieties. The other lines have higher yields
than the control varieties. The high production:of each plantline is influenced by genetic factors
and the environment in which it- grows. . These elements play a vital position in
plant increase and production and production. Even ‘though plant genetics is considered
superior, if the environment is not supportive,.the growth and yield of these plants can decrease
(Liu et al., 2014). The most important factors affecting production yield are the number of tillers
and panicles formed (Xu et al., 2020):

4. CONCLUSION

Tako lines have a high number of productive tillers, number of panicles per plant and high
yields compared to other lines. Dongan is'the second highest-yielding line after the tako line,
followed by pulu tau Peru, Uva Buya; and Kalendeng.
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