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ABSTRACT

The Lahoten Musan Kabuar and Lahoten Musan Lotuk Naruk
varieties are two introduced rice varieties from Timor Leste.
Optimization of cultivation techniques using organic fertilizers with
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Published: The second factor is the dose of organic fertilizer application, which
29-03-2023 consists of 4 levels, namely 0 tons ha? (P0), 2 tons ha! (P1), 4 tons

ha?l (P2), and 6 tons ha?' (P3). The results showed an interaction
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seeds, carbohydrate content, and water content. The results of DMRT
on interaction parameters show that the organic fertilizer dose factor
has a more dominant influence than the variety factor.
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1. Introduction

Optimization of yield and quality in rice plants can be done through modification of
cultivation techniques, for example through fertilization techniques. Fertilization techniques
can be done using chemical fertilizers, organic fertilizers, or a combination of chemical and
organic fertilizers. Fertilizer application with a combination of chemical fertilizers and organic
fertilizers has the opportunity to increase rice production and quality sustainably (Padmanabha
et al., 2014).

Organic fertilizers are fertilizers produced from the decomposition process of organic
matter. Some forms of organic materials that are often used include livestock manure, rice
straw, food processing organic waste and leaf litter. The process of decomposition of organic
matter can run with the help of microbes. Through the decomposition process, minerals and
macro-micronutrients are produced which can be utilized by plants. In addition, the content of
organic matter in organic fertilizers can be used to improve physical properties (Kakar et al.,
2020; Siwanto et al., 2015).
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The rice quality is one of the important parameters that rice varieties must have. It is
influenced by four main factors, namely the grinding process, ripening, appearance and rice
nutritional quality. In addition, the supply of nutrition sources during the life cycle of rice also
has an important role in the physicochemical quality produced (Li et al., 2003). The application
of organic fertilizers can improve the physicochemical quality of rice and the quality of cooked
rice (Saha et al., 2007). Aside from being a source of nutrients, organic fertilizers have the
benefit of increasing soil aeration, increasing soil microorganisms’ activity and improving soil
structure (Padmanabha et al., 2014). On the other hand, the application of organic fertilizers
is also more economically attractive because it can increase rice yields without having to
increase nitrogen input (Zhang et al., 2018; Tustiyani et al., 2014).

Introduced variety is one of the plant breeding techniques to obtain new sources of
genetic variability by bringing in varieties from other countries. The different microclimate
conditions and cultivation techniques are the main challenges in developing introduced
varieties (Jumakir & Endrizal, 2015). One of the factors that can affect the growth and
production of introduced rice plants is fertilization techniques. Several studies have provided
information on the effect of organic fertilizer application on the yield and quality of local rice
varieties. Therefore, we attempted to examine the effect of organic fertilizer application on
introduced varieties from Timor Leste on the yield and physicochemical quality of the rice
produced.

2. Methodology

The research was carried out from December 2021 to April 2022 in the greenhouse of
the Universitas Jember CDAST laboratory. The experimental design used a completely
randomized factorial design (CRFD). The main factor was the type of rice varieties which
consisted of 2 levels, namely the Lahoten Musan Kabuar Variety (V1) and the Lahoten Musan
Lotuk Naruk Variety (V2). The second factor is the dose of organic fertilizer (Pupuk Petroganik)
application which consists of 4 levels, namely 0 tons ha? (P0), 2 tons ha? (P1), 4 tons ha'
(P2) and 6 tons ha (P3). There were 8 treatment combinations and 3 repetitions to obtain 24
experimental units.

The planting medium used is soil weighing approximately 10 kg which is placed in a
plastic bucket. Rice seeds were sown using tray pots and transplanted into the planting
medium after 14 days. Organic fertilizer application was given twice, the first application was
1 day before transplanting. While the second application was done 30 days after transplanting.
Organic fertilizers were given according to predetermined treatment doses. The measured
parameters in this study included plant height (cm), total leaf chlorophyll content (ug/ml),
number of tillers, number of panicles per plant, number of seeds per panicle, the weight of 100
seeds (g), physicochemical rice (fat, protein, carbohydrates, and water content).

Total leaves chlorophyll content

100 mg of the third leaf was homogenized using 5 ml of 95% ethanol. Then centrifuged
at 12,000 rpm for 10 minutes. The absorbance of the supernatant formed was measured using
a spectrophotometer with a wavelength of 664 nm and 649 nm.

Chlorophyll A = (13.36 * Abs. 664) — (5.19 * Abs. 649)
Chlorophyll B = (27.43 = Abs. 649) — (8.12 * Abs. 664)
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The weight of 100 seeds

The weight of 100 rice grains was measured using an analytical balance on rice grains
that already had a moisture content of 14% (Salawati et al., 2021).

Water content

The water content measurement of rice seeds used the guidelines from ISTA 2022. 100
rice seeds were dried in an oven at 1300C for 2 hours. The procedure for measuring the rice
water content was carried out using 3 repetitions (Ista, 2022).

Fat level

2 g of rice seed samples were soaked in a flask containing hexane solution and boiled
for 1 hour. Then, put it in the 1050C oven until the hexane dries and then weighed (National
Standardization Agency, 1992).

Protein content

The analysis of protein content using the Kjeldhal semi-micro method which was
optimized according to the instructions of the National Standardization Agency for food and
beverages (National Standardization Agency, 1992).

Carbohydrate content

The analysis of the carbohydrate content of rice seeds used the by-difference method
involving ash, protein, fat, and water content (Astawan et al., 2013).

The data analysis for each parameter used analysis of variance (ANOVA) at 1% and 5%
levels. If there are significantly different values between the two factors, then proceed with the
5% DMRT Test.

3. Results and Discussion

The results of the statistical analysis showed that the organic fertilizer and a variety of
factors produced a very significant interaction with the plant height parameters (Table 1). The
combination of the V2P3 treatment gave the highest plant height, namely 213.67 cm, V2P2 of
208 cm, V1P3 of 202 cm and V1P2 of 199 cm. The results of Duncan's further test showed
that the organic fertilizer treatment factor was more dominant than the variety factor. A higher
dose of fertilizer can increase the value of plant height. On the other hand, these results are
also supported by the genetic factors of the two varieties. The Lahoten Musan Kabuar variety
(V1) and the Lahoten Musan Lotuk Naruk variety (V2) have plant height characteristics of 150
— 180 cm. Plant growth is strongly influenced by varieties because each variety has differences
in terms of genetic, morphological, and physiological characteristics (Yugi Rahayu & Harjoso,
2011; Barokah et al., 2020). This results in the variability of plant appearance. Genetic factors
play a role in the phenotypic appearance of a plant (Azra, 2012).
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Table 1. ANOVA Test Results on All Observation Parameters.

F-Values
variable Varieties Organic Interaction(VP) KK (%)
V) Fertilizer (P)
A. Vegetative component
1. Plant height 33.50" 116.47" 8.52" 1.20
B. Physiological component
1. Chlorophyll content 50.37" 146.49" 15.38™ 1.26
C. Yield component
1. Number of tillers 46.29” 1.62M 0.29" 10.45
2. Number of panicles per plant 29.04" 1.28" 0.10™ 10.79
3. Number of seeds per panicle 0.16" 0.86" 0.03" 14.48
4. Weight 100 seeds 0.62" 13.01" 0.25" 5.60
D. Quality components
1. Fat content 1.66" 211.49" 12.50" 0.11
2. Protein content 29.40™ 1726.58" 49.18" 0.53
3. Carbohydrate content 477 0.76™ 1.42" 4.04
4. Water content 5.26 1.26™ 1.43" 7.69
5. Amylose 417" 42.38" 7.38" 4.67
6. Amylopectin 2.83" 2.97" 1.19" 5.15

Description: **=very significantly different; *=significantly different; th= not significantly different

The combination of fertilization and a variety of factors also gave very significant
interaction results on the parameters of leaf chlorophyll content (Table 1). The combination of
V2P3 and V1P3 treatments gave the highest chlorophyll content, namely 2.53 pg/mL and 2.49
pg/mL. The influence of the organic fertilizer factor is more dominant than the variety factor
based on the results of Duncan's advanced test. The leaf chlorophyll content is affected by
the availability of nitrogen and phosphorus nutrients (Arifiansyah et al., 2020). The research
data showed that the higher the dose of fertilizer given was able to increase the leaf chlorophyll
content of the two rice varieties used.
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Figure 1. Organic Fertilizer Affects Plant Height (A) and Rice Leaf Chlorophyll Content (B).
PO =0 tons hal; P1 = 2 tons ha'; P2 = 4 tons ha'; P3 = 6 tons ha.
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Based on the results of statistical analysis, the yield parameters which included the
number of tillers, the number of panicles per plant, the number of seeds per panicle and the
weight per 100 seeds, based on the results of statistical analysis, showed that the results were
not significantly different from a single factor or the interaction between the dosing factor of
organic fertilizer and the type of variety (Table 1). The results of other studies show that
organic matter in organic fertilizer can increase the number of tillers, the number of panicles
per plant and the number of seeds per panicle (Salam et al., 2021).

In this study, the application of organic fertilizer showed non-significant results on the
parameter of weight per 100 seeds. This result could be caused by several factors, one of
which is the slow-release nature of organic fertilizer compared to inorganic fertilizer. This
property can cause plants to not receive sufficient and timely nutrient intake to increase their
production. Furthermore, the form of organic fertilizer and its complete nutrient content can
produce different results (Arianti et al., 2022).

Quality components related to physicochemical properties include fat content, protein
content, carbohydrate content, water content, amylose content and amylopectin content. The
content of protein, fat and amylose is related to the quality of the taste of the rice produced. In
general, the quality of rice that has a good taste for Indonesian people contains protein below
7% and has a water content between 15-16%. The protein value in rice has a positive
correlation with the rubbery texture. So, when the protein value in rice is high, the quality of
the rice will become rubbery (Fitriyah et al., 2020; Salawati et al., 2021).
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Figure 2. The Organic Fertilizer Affects Fat Content (A) And Protein Content (B) Of Rice
Plants Introduced from Timor Leste. PO = 0 tons ha'; P1 = 2 tons ha’;
P2 = 4 tons ha'; P3 = 6 tons ha™.

The results indicated variance that there was an interaction between the varietal factor
and the dose of organic fertilizer on the parameters of protein and fat content. The V1P3
treatment combination gave the highest protein content value of 10.78% and the smallest
protein content was produced by the V2P0 treatment combination, which was 8.91%.
Regarding the fat content parameter, the V1P3 treatment combination gave the highest yield,
which was 10.06%, and the lowest fat content value was produced by the V2P0 treatment
combination, which was 9.87% (Figure 2).
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Further test results of each factor showed that the organic fertilizer dose factor was more
dominant than the variety factor for the parameters of protein and fat content. Thus, every
difference in the dose of organic fertilizer given gives a significant difference in yield on each
parameter of protein and fat content. The quality components related to physicochemical
properties are closely related to cultivation practices, fertilization techniques, microclimatic
conditions, and genetic characteristics of rice plants. The different techniques or inputs used
in rice cultivation will provide different quality results (Indrawan et al., 2017).
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Figure 3. The Effect of Different Doses of Organic Fertilizer on Amylose Content of
Introduced Rice Plants From Timor Leste. PO = 0 tons ha'; P1 = 2 tons
ha?; P2 = 4 tons ha*; P3 = 6 tons ha™.

The carbohydrate content is an important factor in the physicochemical properties of
rice. Starch is the main constituent of carbohydrates in rice. Starch is composed of two main
components, namely amylopectin and amylose. The amylose content in rice is closely related
to the textural properties of the resulting rice. A high amylose content value will produce a non-
sticky (pera) rice texture, while a low amylose content will produce a fluffier rice texture.
According to Juliano (1992), amylose content is divided into 5 groups, namely glutinous rice
at levels 0-5%, very low at levels of 5-12%, low at levels of 12-20%, medium at levels of 21-
25%, and high at levels of 25-33% (Bienvenido O. Juliano, 1992). The results of variance
indicated that there was an interaction between the variety factor and the dose of organic
fertilizer used. The combination of V1P3 and V2P3 treatments gave very low amylose levels,
namely 10.83% (Figure 3).

4. Conclusion

The different doses of organic fertilizer on the introduced varieties had a significant effect
on the parameters of plant height, chlorophyll content, protein content, fat content and amylose
content. The organic fertilizer factor has a more dominant influence than the variety types
factor on the parameters showing interaction. The value of variance showed that there was
no interaction between the organic fertilizer factor and the type of variety on the parameters
of the number of tillers, the number of panicles per plant, the number of seeds per panicle and
the weight of 100 seeds.
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