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ABSTRACT 

The increasing demand for rice makes upland rice a promising alternative. However, one 

major challenge in upland rice cultivation is the availability of high-quality seeds. This study 

aimed to determine the physiological seed maturity, after-ripening period, storage longevity, 

and optimal fertilizer dose to produce high-quality IPB 10G Tanimar. The research used a 

split-plot randomized complete block design with two factors and three replications. The 

main plot was phosphate fertilizer doses (50, 100, and 150 kg ha-1 SP-36), and the sub-plot 

was seed maturity stages (112, 116, 120, 124, and 128 days after planting(DAP). The results 

showed that fertilizer dose had no significant effect on vegetative and generative growth. 

The application of 100 kg ha⁻¹ SP-36 fertilizer produced the best seed quality based on the 

initial vigor index. The best maturity stage was 124 DAS with a heat unit of 2,505 °Cd, as 

indicated by the parameters of initial vigor index, germination rate during storage, and 

storability. The shortest after-ripening period was also found at 124 DAS, with the minimum 

germination rate (>80%) achieved one week after storage (WAS). The best storage vigor at 

the end of the observation period (8 WAS) was at 124 DAS, with a germination rate of 79.67% 

and a vigor index of 21.89%. 

 

Keywords: high-quality seed; heat unit; phosphate fertilizer; storage longevity; vigor 

index 

 

INTRODUCTION 

The need for rice as a staple food continues to increase every year. Dryland rice is 

one of the alternative solutions to overcome the rice shortage for consumption. The 

problem that often arises related to the utilization of dry land for upland rice is the 

availability of quality seeds. Seed production is closely associated with the quantity and 

quality of seeds produced. High seed quality is determined by the right harvest time at 

physiological maturity. Physiological maturity is when seeds' viability, vigor, and dry 

weight reach their maximum (Ilyas, 2012). In various types of plants, the period from 

flowering to producing physiologically ripe seeds varies, so knowing the time of 

physiological maturity is crucial for determining the optimal harvest time. 

The determination of physiological maturity can be carried out using various 

methods. According to the research by Puspaningrum et al. (2021), the optimal maturity 

stage of Inpari 42 rice was achieved at the late maturity phase (F3) with a germination 

rate of 97%, which showed a negative correlation (r = -0.414) with total seed chlorophyll 

content. The heat unit required for IPB 3S rice seeds to reach physiological maturity was 
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2,204.4 °Cd (Putri et al., 2023). The study by Fitrianingsih (2019) reported that the best 

maturity stage for Inpari Sidenuk rice was when the entire panicle turned yellow (110 

days). Research on the IR64 rice variety showed that harvesting at 100 days after planting 

(DAP) produced the highest seed quality (Sugriana et al., 2023). Hybrid rice seeds (Oryza 

sativa L. subsp. indica) of the Qianyou No. 1 variety harvested between 19 and 28 days 

after pollination all had high seed vigor (Zhu et al., 2016). 

The maturity stage can be influenced by input factors, one of which is fertilizer 

application. Application of 20 kg ha⁻¹ FTE BR 12 (B: 2.5%; Cu: 7.5%; Mn: 12%; Zn: 5%; Fe: 

6%), 10 kg ha⁻¹ N, and 50 kg ha⁻¹ K₂O affected the seed maturation process of sesame by 

increasing germination capacity, germination speed, and early germination percentage. 

Physiological maturity of sesame seeds is achieved between 52 and 54 days after 

anthesis(Ferreira et al., 2017). Delaying the timing of fertilizer application can increase 

rice seed viability. According to the study by Aliyah et al. (2023), rice fertilization at 7 DAP, 

28 DAP, and 35 DAP resulted in a higher vigor index (11.67%) compared to the control 

treatment (7 DAP, 21 DAP, 35 DAP), which showed only 2.33%. 

Application of the right dose of phosphorus fertilizer can maximize production and 

improve seed vigor. The study by Kartika et al. (2022) showed that the interaction 

between half-dose phosphate fertilizer and bacterial isolates optimized the seed vigor of 

PBM UBB 1 rice variety. The recommended dose for lowland rice according to the Ministry 

of Agriculture (2022c) is 50 kg ha⁻¹ of SP-36, while for upland rice, the recommendation 

is not yet available, thus requiring further research. Proper fertilization is expected to 

maximize seed viability at harvest. Optimal seed viability at harvest will positively impact 

the longevity of seed storage.  

Seed storability is closely related to the ability of seeds to maintain their viability 

during storage. In rice, seed storability is also related to the after-ripening period. The 

length of the after-ripening period depends on the ratio of ABA (abscisic acid) to GA 

(gibberellic acid) during storage. Research by Branco et al. (2022) showed that the after-

ripening period varied among potential local rice landraces in Timor-Leste, with the 

ABA/GA3 ratio decreasing over storage time, from 0.53–1.22 ppm at 2 weeks after storage 

(WAS) to 0.45–0.93 ppm at 4 WAS. In Bangka local upland rice (Balok accession), Wahyuni 

et al. (2023) reported that the after-ripening period occurred in the 9th week, and soaking 

the seeds in 3% KNO3 solution for 24 hours increased seed viability. 

Applying the appropriate phosphate fertilizer dose can influence the time required 

for seeds to reach physiological maturity with optimal physiological quality. This study 

aimed to determine the physiological maturity of rice seeds, the after-ripening period, and 

the storability of upland rice seeds of the IPB 10G Tanimar variety.  

 

MATERIALS AND METHODS 

The research was conducted from May 2024 to January 2025 at the Leuwikopo 

Experimental Field and the Seed Science and Technology Laboratory, IPB, Dramaga, 

Bogor. The planting material was upland rice seeds (IPB 10G Tanimar variety) and planted 

in a rainfed system.  

The experiment was arranged using a split-plot randomized complete block design 

with three replications. The main plot was the phosphate fertilizer dose: 50 kg ha-1 SP-36 

(P1) (Agustiansyah et al., 2013; Ministry of Agriculture, 2022c), 100 kg ha-1 SP-36 (P2), 

and 150 kg ha-1 SP-36 (P3). The sub-plots were the maturity stages: 112 days after 

planting (DAP) (T1), 116 DAP (T2), 120 DAP (T3)(Ministry of Agriculture, 2022b), 124 

DAP (T4), and 128 DAP (T5). The treatment combination (plot) was repeated three times. 

SP-36 contained 36% P2O5. 

Land preparation was carried out one week before planting. The application of 

manure at a dose of 1 ton ha-1 and agricultural lime at 500 kg ha-1 was conducted 

simultaneously at final soil preparation. Soil analysis was conducted before the final soil 

preparation. Soil sampling was performed using a composite sampling method. A total of 

five sampling points were used. Soil samples were taken in slices to a depth of 20 cm at 
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each point, with 200 g collected per point. The soil samples from all points were mixed, 

and approximately 750 g of the mixed soil was taken for laboratory analysis. 

The rice was planted using the direct seeding method. The planting distance was 40 

cm x 15 cm (BP2TP, 2024). The size of each experimental plot was 2 m x 3.2 m, consisting 

of five rows of plants with 21 planting holes per row, total of 105 planting holes per plot. 

The distance between plots was 0.7 m, and the distance between replications was also 0.7 

m. Planting was carried out at a depth of 3–5 cm, with 6–10 seeds per hole, along with the 

application of carbofuran. In each experimental plot, five sample clumps were selected for 

observation. Replanting was conducted 7 days after planting (DAP) until 14 DAP. After 

planting, a data logger (Temperature Data Logger RC 5) was installed. 

The maintenance activities included roguing, watering, weed control, pest and 

disease management, and net installation. Roguing was carried out at 15 days after 

planting (DAP). Watering was performed based on weather conditions and rainfall. Weed 

control was done manually, following the weed growth stage. Pest and disease control was 

carried out selectively and in a limited manner using pesticides. Net installation was done 

when the plants started flowering to protect them from bird attacks. 

Fertilization was carried out following the method of Arinta & Lubis (2018). The 

recommended fertilizer dose consisted of 150 kg ha-1 of Urea, 100 kg ha-1 of SP-36, and 

100 kg ha-1 of KCl. The fertilizer application at planting: 60 kg ha-1 of Urea, SP-36 according 

to treatment, and 100 kg ha-1 of KCl. The second application was 45 kg ha-1 of Urea at 3 

weeks after planting (WAP), and the third was 45 kg ha-1 of Urea at 6 WAP. Details of the 

fertilization activities are presented in Table 1.  

Table 1.  Fertilizers doses and applications.  

No Activity Time Type of fertilizer Dose 
Application 

method 
1 Before land 

preparation 
Before planting Organic fertilizer/ 

compost 
1,000 kg ha-1 Applied along 

small furrows 
beside the 
planting row, 
±10 cm apart 

2 Initial fertilization At planting Urea 60 kg ha-1 
   SP36 According to treatment 
   KCl 100 kg ha-1 

3 First follow-up 
fertilization 

3 weeks after 
planting (WAP) 

Urea  45 kg ha-1 

4 Second follow-up 
fertilization 

6 WAP Urea 45 kg ha-1 

 

Harvesting occurred at 112, 116, 120, 124, and 128 days after planting (DAP). The 

harvest began by cutting the upper one-third portion of the stem using a sickle, with the 

stems and panicles kept upright. The harvested rice was immediately threshed using a 

mechanical thresher. The grains were then cleaned to remove impurities. Drying was 

performed using the sun-drying method on a drying floor until the moisture content 

reached 12% (maximum 13%) (Ministry of Agriculture, 2022a). 

Experimental observations 

Vegetative parameters were observed from 3 weeks after planting (WAP) to 9 WAP, 

including plant height and number of tillers. The analysis of P content in the leaves was 

carried out when the plants had entered the flowering stage, or 10 weeks after planting. 

Generative parameters were observed from the flowering stage to harvest, including the 

number of productive tillers, the number of grains per panicle (filled, unfilled, total), the 

percentage of filled and unfilled grains per panicle, and the 50% flowering age. Daily 

temperature monitoring and physical and physiological seed quality observations were 

conducted, including 1,000-grain weight, seed dry weight, moisture content at harvest, 

and initial seed viability and vigor (germination rate, maximum growth potential, and 

vigor index). 
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After-ripening period at several maturity stages was observed during storage. 

Harvested seeds were dried to a moisture content of 12% (maximum 13%) (Ministry of 

Agriculture, 2022a) and then packaged in plastic bags. The packaged seeds were stored in 

a room with a temperature of 20 °C. The seeds were stored for 8 weeks, with observations 

conducted weekly. The observed parameters included moisture content, germination 

rate, and accelerated aging test. 

The observational data were analyzed using analysis of variance (ANOVA/F-test), 

and further testing was conducted using the Duncan Multiple Range Test (DMRT) at a 5% 

significance level. The software used for data analysis was Microsoft Excel and STAR 

(Statistical Tools for Agriculture Research). 

 

RESULTS AND DISCUSSION 

The soil pH status in this study was 5.44, which is classified as acidic; therefore, 

agricultural lime was applied at a dose of 500 kg ha-1 at the beginning of planting. The 

organic carbon (C-organic) content before planting was 1.28%, which is considered low 

according to ISRI (2023), likely due to continuous land use for cultivation. Organic 

fertilizer was applied at 1 ton ha-1 at the beginning of planting. Adding organic and 

inorganic fertilizers will increase the soil's organic carbon content. Research by Yuniarti 

et al. (2019) showed that applying organic and inorganic fertilizers significantly increased 

soil organic carbon percentage compared to the control. 

The measurement results of available phosphorus (30.30 ppm P₂O₅) and available 

potassium (75.64 ppm K₂O) indicated that the soil's phosphorus and potassium content 

were classified as high (ISRI, 2023). Generally, the initial soil fertility status in the 

Leuwikopo Experimental Field was categorized as moderate to low. Therefore, adding 

fertilizers is expected to improve the seeds' quality. 

Vegetative growth of rice 

The analysis of variance results showed that applying different phosphorus fertilizer 

rates did not affect vegetative parameters, including plant height and number of tillers. Ye 

et al. (2019) showed that various phosphorus fertilizer rates (ranging from 0 to 180 kg ha-

1) had no significant effect on rice plant height. These research findings are, of course, 

influenced by the initial fertility of the soil used. 

The results of the leaf P analysis showed that phosphorus status in the leaves 

increased with higher doses of SP-36 fertilizer. This suggests that P was well absorbed by 

the plants, except at 120 and 124 DAP, where the 150 kg ha-1 dose showed a significant 

decrease. Application rates higher than the recommended dose led to higher leaf 

phosphorus content. The 100 and 150 kg ha-1 rates resulted in the highest phosphorus 

status (Table 2). According to the study by Bustami et al. (2012), phosphorus fertilizer 

rates significantly affected plant phosphorus levels. 

Table 2. Leaf phosphorus level (%) at different maturity stages and phosphorus fertilizer doses. 

SP-36 fertilizer 
dose (kg ha-1) 

Leaf phosphorus level (%) 
112 DAP 116 DAP 120 DAP 124 DAP 128 DAP 

50 0.12Bd 0.14Cc 0.21Ca 0.19Bb 0.15Cc 
100 0.22Ac 0.17Bd 0.30Aa 0.24Ab 0.23Bbc 
150 0.23Ac 0.25Ab 0.26Bb 0.14Cd 0.28Aa 

Note: Values followed by the same uppercase letter in the same column or the same lowercase letter in the same row are not 

significantly different according to the 5% DMRT test; DAP-days after planting. 

Generative growth of rice 

The analysis of variance results showed that phosphate fertilizer dose at various 

maturity stages had no significant effect on generative growth parameters (Table 3). This 

result is presumed to be influenced by the sufficient availability of phosphorus in the soil, 

as the study by Tabar (2012) showed that a fertilizer rate of 90 kg ha-1 increased the 

number of productive tillers, the weight of 100 grains, and dry weight. Another 
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explanation is found in the study by Massawe & Mrema (2017), which stated that 

phosphorus fertilizer was applied two weeks before planting to allow it to dissolve. In 

contrast, in the present study, phosphorus fertilizer was applied simultaneously with 

planting. 

Table 3. Summary of ANOVA for generative parameters.  

Generative parameters SP-36 fertilizer dose  Maturity stage Interaction 
Number of productive tillers ns ns ns 
Number of grains (filled, unfilled, total) ns ns ns 
Percentage of filled grains per panicle ns ns ns 
Percentage of unfilled grains per panicle ns ns ns 
Flowering age ns ns ns 

Note: ns = not significant 

Physical and physiological seed quality 

The analysis of variance results showed that phosphate fertilizer dose at various 

maturity stages had no significant effect on several physical seed quality parameters, 

including 1,000-grain weight, seed dry weight, and seed moisture content at harvest. The 

results were observed for seed viability indicators such as germination rate, vigor index, 

and maximum growth potential, which were significantly affected. Both fertilizer dose and 

maturity stage significantly affected the vigor index parameter. The vigor index can be 

used to determine the optimal maturity stage. Physiological maturity is achieved when 

seeds reach maximum dry weight and vigor index (Ilyas, 2012). 

The addition of phosphate fertilizer is expected to improve seed physiological quality. 

However, several studies have shown that increasing the phosphate dose does not affect 

generative parameters. Research by Agustiansyah et al. (2013) found that seeds treated 

with 50 and 100 kg ha-1 of SP-36, phosphate fertilizer, had no significant difference in 

viability and vigor compared to seeds without phosphate application. Similarly, 

Ridwansyah et al. (2010) reported that increasing fertilizer doses to the highest level (300 

kg Urea + 150 kg SP-18 + 150 kg KCl) did not affect seed quality measurements. Maturity 

stage treatments also did not affect generative parameters such as 1,000-grain weight. 

Wang et al. (2018) found no significant differences in 1,000-grain weight when seeds were 

harvested within 17 to 23 days after artificial pollination. The study by Zhang et al. (2021b) 

showed that applying phosphorus fertilizer at 50 kg ha-1 resulted in the highest 100-grain 

weight when continuous flooding was applied. 

The initial viability test results showed the seeds’ dormancy, indicated by a 

germination rate below 80%. The maturity stage of 120 DAP produced the highest viability 

in terms of germination rate and maximum growth potential (Table 4). The germination 

rate and maximum growth potential were 66.33% and 68.33%, respectively. At this stage, 

all maturity stages were still experiencing dormancy. The maturity stage significantly 

affects seed viability and vigor. The seed maturity phase significantly affects seed viability 

and vigor, with the best germination percentage of 97% obtained from the Inpari-42 

variety at the late maturity stage (Puspaningrum et al., 2021). 

Table 4. Average seed viability at different maturity stages 

Viability parameter 
Seed viability 

112 DAP 116 DAP 120 DAP 124 DAP 128 DAP 
Germination rate (%) 43.78c 49.67bc 66.33a 55.56b 53.11b 
Maximum growth potential (%) 49.00c 53.67bc 68.33a 56.67b 53.33bc 

Note: Values followed by the same letter in the same row are not significantly different based on the 5% DMRT test; DAP-days 

after planting. 

Table 5 shows that the best maturity stage was 124 DAP with a fertilizer dose of 100 

kg ha-1 SP-36, based on the vigor index of the seeds. Physiological maturity significantly 

affects the vigor index at harvest. Seeds of the Inpari Sidenuk variety harvested at the 
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recommended age (113 days after sowing) had the best vigor index of 24.82% compared 

to other maturity stages (Fitrianingsih, 2019). Seed vigor reaches its maximum at 50 days 

after flowering and continuously declines with delayed harvest time, indicating that a 

timely early harvest is effective for conventional japonica rice seed production(Zhu et al., 

2022). Phosphorus and calcium fertilization can also affect germination rates. Germination 

increased by 5-6% with 100 kg ha-1 of calcium and 90 kg ha-1 of phosphorus compared to 

the control (without fertilization) (Bishnoi et al., 2007). 

Table 5. The effect of the interaction between fertilizer dose and maturity stage on the vigor index 

SP-36 dose  
(kg ha-1) 

Seed vigor index (%) 
112 DAP 116 DAP 120 DAP 124 DAP 128 DAP 

50 10.33Aab 3.00Ac 5.33Abc 13.67Ba 14.33Aa 
100 7.33Ab 2.67Ab 5.33Ab 22.67Aa 7.33Bb 
150 9.67Ab 0Ac 7.00Ab 17.00ABa 11.67ABab 

Note: Values followed by the same uppercase letter in the same column or the same lowercase letter in the same row are not 

significantly different based on the 5% DMRT test. 

Heat unit 

The IPB 10G rice variety requires a specific heat unit accumulation to determine its 

physiological maturity, which can help estimate the optimal harvest time. Daily 

temperature observations showed that the maturity stage at 112 DAP was reached at 

2,266 °Cd, 116 DAP at 2,348 °Cd, 120 DAP at 2,428 °Cd, 124 DAP at 2,505 °Cd, and 128 DAP 

at 2,584 °Cd. Environmental conditions during planting affect the accumulation of heat 

units and the attainment of physiological maturity. The three rice varieties (Pathum Thani 

1, Suphan Buri 1, and Chai Nat 1/CN1) reached physiological maturity at 106.8 days after 

sowing (1,912 °Cd) in 2018, whereas in 2019, physiological maturity was reached at 86.2 

days after sowing (1,883.8 °Cd) (Sanwong et al., 2023). Rice variety Bg300 reached 

physiological maturity at 96 DAS (1,543 °Cd), Bg352 at 98 DAS (1,627 °Cd), and Bg358 at 

104 DAS (1,698 °Cd), with no significant difference when grown during either the South-

West Monsoon or the North-East Monsoon seasons (Suriyagoda et al., 2022). 

The optimal maturity stage was at 124 days after planting (DAP). The parameters 

indicating that 124 DAP was the best harvest time were the initial vigor index, germination 

rate during storage, and seed vigor storability. Seed dry weight and vigor are commonly 

used to determine the maturity stage. Deepak et al. (2019) state that rice seeds mature 45 

days after anthesis. Fu et al. (2016) reported that the ZLY06 rice variety was harvested 20 

days after anthesis (DAA) and the CY84 variety at 25 DAA. Rodnuch et al. (2023) reported 

that harvesting at 20 days after anthesis resulted in the highest germination for the three 

varieties studied (Rice Berry, Tubtim Chumpae, and Sang Yod). Upland rice cv. Dawk Pa-

Yawn reached physiological maturity at 28 days after flowering, with a maximum seed dry 

weight of 21.89 mg and a germination rate of 97% (Kwankaew et al., 2017). Harvest timing 

can also affect harvest quality. Zhang et al. (2021a) found that the percentage of head rice 

significantly increased with delayed harvest time. Yadav et al. (2019) reported that rice 

cultivars NDR 97, NDR 359, BPT 5204, and Swarna Sub 1 reached physiological maturity 

at 21, 28, 35, and 38 days after 50% anthesis, respectively, as indicated by the highest seed 

quality, including seed weight, germination rate, and vigor. 

After-ripening period 

Analysis of variance showed that the application of various phosphorus (P) fertilizer 

doses had no significant effect on the after-ripening period of upland rice seeds of the IPB 

10G Tanimar variety, as indicated by the parameters of moisture content and germination 

rate during storage. Harvest time at different maturity stages significantly affected the 

moisture content parameters from the second to the eighth week of storage. Harvest time 

at different maturity stages also influenced the germination rate parameters from the 

initial week up to the eighth week of storage, except for the seventh week. 
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Based on the germination rate, the best maturity stage during storage was 124 DAP 

(Table 6), especially during the first week after storage. However, in the following weeks, 

the results were slightly similar to those of 120 DAP. This indicates that seeds harvested 

at 120 DAP require a marginally longer storage period to overcome dormancy. A similar 

trend was observed for the maximum growth potential parameter. Seeds harvested at 124 

DAP had a shorter after-ripening period than other maturity stages. Research by 

Korotenko et al. (2023) showed that rice seeds from various varieties harvested at 35 days 

after anthesis had a 50% increase in germination rate after one month of storage and 

reached maximum germination after six months of storage. 

Table 6. Moisture content and seed viability at several maturity stages and after-ripening periods. 

Maturity 
stage (DAP) 

Weeks after storage (WAS) 
0 1 2 3 4 5 6 7 8 

 Moisture content (%) 
112 14.18 15.12 14.96a 14.60a 15.08a 14.27a 14.51a 14.34a 15.20a 
116 12.53 13.89 15.20a 14.28a 13.83b 14.02ab 14.44a 12.91b 14.25b 
120 13.22 14.31 13.9ab 13.18b 13.28b 14.91a 13.01b 13.88a 14.00bc 
124 13.03 14.51 13.21b 12.97b 13.05b 12.63b 13.09b 13.68a 13.45c 
128 13.74 14.02 13.93ab 13.37b 13.60b 13.43ab 13.26b 13.81a 13.87bc 

 Germination rate (%) 
112 43.78c 45.89c 50.22c 65.78b 69.67b 76.44ab 75.56cd 73.00 88.44a 
116 49.67bc 49.78c 70.22b 79.22a 79.44a 81.67a 85.11ab 70.11 80.67b 
120 66.33a 74.78b 78.11a 82.33a 79.89a 80.22a 86.33a 74.22 81.67b 
124 55.56b 83.00a 74.89ab 80.11a 81.78a 78.44a 80.33bc 77.67 81.44b 
128 53.11b 71.00b 72.67ab 69.44b 76.78a 70.44b 73.56d 73.78 72.44c 

Note: Numbers followed by the same letters in the same column are not significantly different based on the 5% DMRT test; DAP-

days after planting 

After-ripening period is considered complete when the germination rate reaches 

80%, by the minimum seed certification standard issued by the Ministry of Agriculture 

(Ministry of Agriculture, 2022a). Special treatments are needed to accelerate the after-

ripening process if the germination rate does not reach this value during storage or 

harvest. 

Germination rate for each maturity stage is presented in Table 6. The germination 

rate at 124 days after planting reached 83% in the first week, indicating that the after-

ripening period had ended. This result shows that IPB 10G seeds have a short after-

ripening period when harvested at 124 DAP. Meanwhile, when harvested at 120 DAP, the 

after-ripening period lasted for three weeks after storage, as indicated by a germination 

rate of 82.33%. The earlier the harvest time, the longer the tendency for the after-ripening 

period to be. 

The other three maturity stages each showed different after-ripening periods. Seeds 

harvested at 116 days after planting (DAP) completed the after-ripening period after five 

weeks after storage (WAS) with a germination rate of 81.67%. Seeds harvested at 112 DAP 

completed the after-ripening period at eight weeks after storage with a germination rate 

of 88.44%. Meanwhile, seeds harvested at 128 DAP had not yet completed the after-

ripening period even after eight weeks of storage. 

Seed storability 

Seeds that still have high viability after being tested with the Accelerated Aging Test 

are seeds that have high storage vigor (ISTA 2018). The results of the seed storability 

observation using vigor index and maximum growth potential parameters are presented 

in Table 7. At 4 weeks after storage (WAS), the best maturity stage was 116 days after 

planting (DAP) with a vigor index value of 23%. At 8 WAS, the best maturity stage was 128 

DAP with a vigor index of 25.56%. However, it was not significantly different from 124 

DAP, which had a vigor index of 21.89%. Meanwhile, for the maximum growth potential 

parameter, the best maturity stage was 112 DAP, although it was not significantly different 
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from 116 DAP and 120 DAP. According to the study by Rao and Jackson (1997), 

physiological maturity affects seed storability. Seeds harvested too early or too late tend 

to have poor storability. Japonica cultivars are better harvested 35 days after flowering 

than 21, 28, or 42 days after flowering, indicating the best storability potential. 

Table 7. Seed viability after accelerated aging test at several maturity stages. 

Maturity 
stage (DAP) 

Viability parameters during the storage period 

Vigor index (%) Germination rate (%) Maximum growth potential (%)  

 4 weeks after storage 
112 12.56b 80.78 83.67 
116 23.00a 79.22 82.44 
120 15.56b 75.11 82.00 
124 16.11b 71.89 83.00 
128 13.44b 71.33 79.00 

 8 weeks after storage 
112 15.11b 80.11 89.78a 
116 10.89c 85.00 86.22a 
120 11.78bc 84.78 85.33ab 
124 21.89a 79.67 80.78b 
128 25.56a 78.78 80.22b 

Note: Numbers followed by the same letters in the same column are not significantly different based on the 5% DMRT test. 

CONCLUSIONS 

The phosphorus fertilizer dose had no significant effect on vegetative or generative 

growth of upland rice. The application of 100 kg ha-1 SP36 produced the best seed quality 

based on the initial vigor index. The optimal maturity stage was at 124 days after planting 

(DAP) with a heat unit of 2,505 °Cd, according to the parameters of the initial vigor index, 

germination rate during storage, and seed vigor storability. The shortest after-ripening 

period was observed at 124 DAP, with a minimum germination rate above 80% achieved 

one week after storage (WAS). The best seed vigor storability at the end of observation (8 

WAS) was also at 124 DAP, with a germination rate of 79.67% and a vigor index of 21.89%. 
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