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Abstract: 

Background: 
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Salibu rice cultivation is one of the technologies that have been developed in Indonesia but has not continued. This 

technology has great potential to increase land productivity. The unsustainability of the SR cultivation due to the 

low production of the parent rice. Not much is known about the agronomic factors affecting SR cultivation.  

Objective: 

This review article aims to know the role of agronomic factors in salibu rice cultivation.  

Results: 

The results of the review article showed that agronomic factors have a major role in SR cultivation. Among the 

factors have a major role follows. The soil water availability for one year will determine the number of stages of SR 

cultivation. During 2 weeks before and after harvesting of parent rice, soil water content should be in field capacity. 

Stem cuttings as high as 3-5 cm from the soil surface at 7-8 days after harvest is the right method for SR cultivation. 

The use of fertilizer dose is carried out according to site-specific recommendations. The first fertilization is given as 

much as 40% at 15-20 days after stem cuttings and the second fertilization as much as 60% at 30-35 days after 

cuttings in SR cultivation. 

Conclusion: 

Among the agronomic factors affecting salibu rice cultivation was the availability of soil water, the time and height 

of stem cuttings, the dose and time of fertilization. To get the maximum growth and yield of salibu rice, so three 

agronomic factors need to be considered and applied by farmers.  
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1. INTRODUCTION 

Various innovations are continuously made to increase national food self-sufficiency and farmers' income. One 

of the innovations is using salibu rice (SR) cultivation technology. Salibu is an abbreviation from ‘salin ibu’ (changes 

mother in English). The SR cultivation has been developed in various Indonesian regions but has not received a good 

response from farmers. However, SR cultivation is stagnant in Indonesia. Indeed, SR production is considered lower 

than the transplanting system (TS). The low production is because farmers do not know the role of agronomic factors 

affecting the growth and yield of SR.  

Rice is a food crop that has been cultivated from generation to generation by Indonesian farming communities. 

This technology is more efficient in terms of cost and labor than the TS because it does not involve tillage, seeding, 

and planting. Not many rice farmers understand the benefits of using this technology.  The SR cultivation could 

increase land productivity and farmer income higher along with increased cropping intensity, efficient use of 

resources, and lower production costs. According to Surdianto and Sutrisna [1], the SR is effective enough to be 

developed so that farmers have the opportunity to adopt this technology to increase the cropping index (harvest 

index) and rice production. 

The SR cultivation provides hope as a climate-smart technology and resource. The SR provides an opportunity 

to increase the intensity of harvest per year because the duration of growth is shorter than the parent rice. Besides 

that, it can be cultivated with less than 50% labor, 60% water availability lower, and production costs lower than the 

parent rice [2]. The effectiveness of water use in SR cultivation is also higher [3]. This technology is feasible to be 

developed because it has a benefit-cost ratio > 1. The SR cultivation has a crop maturity period shorter (decreased 

by 45.66%) so it is a technological breakthrough to anticipate climate change (drought) [4].   

According to Erdiman et al. (2013), the harvest age of the main crop could be done 10 days early than TS to 

be prepared as parent SR. Then, the activity differences others in SR and TS were presented in Table 1. 

Table 1. The activity differences in SR and TS cultivation. 

Parameter SR  TS 

Land preparation Stem cuttings after TS harvest Cleaning the leftover straw 

Soil tillage - Plowing and harrowing 

Nursery - Yes 

Planting - Yes 

Fertilization Following recommendations and 

increase in N (25-50%) 

Following recommendations 

Thinning and 

embroidery 

20-25 DAS the parent rice 25-30 days after planting (DAP) 

Maintenance Standard of plant pests Standard of plant pests 

Harvest age 20% earlier than the age of TS harvest Following harvest age 



Remarks: - = No activity 

Table 1 shows that the striking difference between SR and TS is that there is no soil tillage, nursey, and planting 

activities so that they are more efficient in the use of labor. The use of N fertilizer needs to be increased to stimulate 

vegetative growth because the SR lifespan is shorter. The first and second fertilization was done earlier than the TS. 

The harvest age of SR is 20% faster than TS. 

The SR cultivation has not been much in demand by the farming community because of its low production. The 

slow development of this technology is due to the lack of information on research results so that farmers do not dare 

to speculate about trying SR cultivation. A study to know the agronomic factors affecting the growth and yield of 

SR needs to be done. Thus, it is hoped that SR cultivation can develop again to maintain food in Indonesia. There is 

a need for a literature review to provide complete information about the right of SR cultivation. This review article 

aims to know the role of agronomic factors in SR cultivation. 

2. SALIBU RICE 

The SR was first developed in West Sumatera (Indonesia). The SR is a form of local wisdom-based technology 

that can solve the increasing need for food in Indonesia. The SR harvest life is shorter than the parent rice, so it is 

possible to harvest 4 times in one year. The use of appropriate technology for rice harvesting is needed to increase 

time efficiency (not much time is lost). According to Hasan et al. [6], the application of appropriate technology for 

rice harvesting in developing countries is urgently needed to increase cropping intensity, crop productivity, and less 

time, effort, and input costs. 

The SR is a modification from ratoon rice. The stem cuttings of the parent rice shorter or closer to the soil 

surface are more suitable for SR cultivation technology [7]. The SR is a rice plant that grows from the remaining 

stems that are cut after harvest. New shoots will emerge from the remaining stems near the soil surface and form 

new roots. Initial growth and the strength of tiller formation depend on the carbohydrate reserves of the stem and 

root of the parent rice. Furthermore, it is supported by new leaves so that the supply of carbohydrates is no longer 

dependent on the previous parent plant. The shoots will form new tillers again like transplanted rice. 

The growth and yields of SR are influenced largely by rice variety [8]. The superior varieties of seed are more 

important and beneficial for rice productivity [9]. The selection of parent rice seeds prioritizes superior varieties with 

high production and short life. The use of short-lived types can increase the cropping index. The use of superior 

varieties with high production, resistance to pests and diseases, and tolerance to abiotic problems can increase rice 

yields. According to Bui et al. [10], tolerant varieties have higher survival rates and less shoot elongation, but longer 

root elongation during immersion than sensitive varieties.  

The several inbred and hybrid rice have high production and harvest lives shorter in Indonesia, as shown in 

Table 2.  

Table 2. List of superior variety from inbred and hybrid in Indonesia. 

Superior varieties Harvest age 

(days) 

Average yields  

(ton ha-1) 

Potential yield 

(ton ha-1)  

Inbred rice 

Inpari 11 105 6,5 8,8 

Inpari 13 99 6,6 8,0 

Inpari 18 102 6,7 9,5 

Inpari 19 104 6,7 9,5 

Inpari Sidenuk 103 6,9 9,1 

Padjajaran Agritan 105 7,8 11,0 

Cakrabuana Agritan 104 7,5 10,2 

Hybrid rice 

Hipa 10 114 8,1 9,4 

Hipa 11 114 8,4 10,6 

Hipa 12 SBU 105 7,7 10,5 

Hipa 13 105 7,7 10,5 

Hipa 14 112 8,4 12,1 

Hipa 18 113 7,8 10,3 

Hipa 19 111 7,8 10,1 

 

Table 2 shows that hybrid rice has production higher than inbred rice. The hybrids in Indonesia have potential 

high production and shorter harvest age. The hybrid rice of Hipa 10, Hipa 11, and Hipa 14 can be used as the parent 

rice. These superior varieties as parent rice are expected to reduce high-producing genetic traits. Lardi et al. [8] stated 

that under natural conditions, plant growth is largely determined by the plants' genetic factors, especially the 

condition of growth regulators (hormones). According to Liu et al. [11], SR growth is influenced by the growth of 

parent rice, so it can be evaluated by determining parent rice-growing conditions. 

The yield of grain in SR plants is a complement to the parent rice [12]. The high yield of hybrid rice is due to 

the increased harvest index. The hybrid yielded significantly higher productivity than those cultivated in the dry 



season, but the difference was not significant in the wet season. Hybrids produce spikelet panicle-1 and 1000 grain 

dry weight higher than inbred rice [13]. The ratoon yield of the hybrids was better than inbred. The average result 

was 75.2% of the parent rice [14]. The use of short-lived varieties is more profitable [15]. Ratoon yields were higher 

using hybrid than inbred rice [16]. Utilization of the hybrid ratoon rice in androgenetic conditions will save 

cultivation time and costs [17]. 

Rice production is influenced by some factors, namely varieties, management, and environments. Among the 

environmental factors were agronomic traits and climate [18]. Land-use efficiency forms must be developed 

continuously [19]. Land is a key factor in production agriculture [20].  Rice as a perennial crop produced a stable 

and sustainable grain yield over successive seasons across years [21]. The use of hybrid rice has productivity and 

profitability higher [22]. Besides, the application of agricultural technology innovation is an important factor to 

support increased rice production [23]. The efforts of SR cultivation were made to increase land productivity to meet 

food needs through SR cultivation. Rice crops can be cultivated many times a year by SR cultivation to increase land 

productivity. Agronomic factors have a big role in increase SR production. 

3. AGRONOMIC FACTORS  

3.1. Availability of Soil Water 

The SR rice allows rice harvests of 3.5–4 times per year with yields equivalent to that of the parent rice [7]. The 

increases number in the harvest index depending on the water availability conditions. According to Negalur et al. 

[2], SR has a short growing duration, so it is suitable in rainfed areas with residual soil moisture. Rainfed rice fields 

can be planted once or twice in harvests, depending on the unpredictable rainwater, and making good planning 

difficult. Harvesting can be done 3-4 times per year on semi-technical rice fields and technical irrigation. The 

cropping system patterns of TS (1st stage), SR (2nd stage), and SR (3rd stage) are more profitable than TS (1st stage) 

and TS (2nd stage) in one year. 

The selection of rice varieties is better determined by water conditions in the field [24]. Increasing land 

productivity is a determining factor for rainfed rice farming [25]. Rice breeders regard ratooning as an important 

practice for sustainable rice production in tropical agricultural systems to maximize profits [26]. Rainfed land has 

important benefits in increasing food production. The TS is better than the seed-direct system. There is a time to take 

advantage of residual soil moisture [15]. Rice cultivation in rainfed lowland can be increased from one to two 

harvests using the TS (1st stage) and SR (2nd stage) in a year.  

The soil moisture content influenced it during the main crop harvest [27]. The inundation height of 5 cm from 

the soil surface resulted in taller plants and more tillers than the saturated condition treatment with a 0.5 cm water 

layer [28]. Saturated conditions up to 1 cm in height can easily be applied in rice cultivation by farmers and do not 

affect rice production and soil characteristics [29]. Ratoon rice yields showed that inundation (full flooding) gave 

the highest yield than inundation intervals of 2, 4, and 6 days [30]. 

In contrast to the research results by Elkheir et al. [31] stated that each soil type is essential to conserve water 

and yields show better rice production under aerobic conditions. According to Bleoussi et al. [32], the protein content 

of each rice variety increases with increasing drought-  intensity. The groundwater deficit has significant implications 

for grain quality. Momolu [33] stated that grain yields for all rice cultivars decreased with the formation of tillers 

and theses due to the extended stress period. 

The rice field ecosystem is divided into lowlands, highlands, and waters. Rice ratooning is more suitable for 

lowland rice fields [35]. The SR cultivation can be done on rainfed land, although it can only be done in two stages, 

namely TS (1st stage), and SR (2nd stage) due to the limited availability of soil water. Barnaby et al. [34] stated that 

rice plants have a variety of physiological and metabolic strategies in producing tolerance to water stress. It is 

necessary for rice varieties selection that is adaptable to deficit irrigation production systems or less water.  

The model of SR cultivation pattern is presented in Table 3. 

Table 3. The model of SR cultivation in rice fields. 

Rice fields types Generation of the rice plant 

TS 

(1st generation) 

SR 

(2nd generation) 

SR 

(3rd generation) 

SR 

(4th generation) 

Rainfed ϴ √ - - 

Semi-technical 

irrigation 

ϴ √ √ - 

Technical 

irrigation 

ϴ √ √ √ 

Remarks: ϴ = TS cultivation, √ = SR cultivation, and - = No SR cultivation 

Table 3 showed that the availability of soil water for one year will determine the number of stages of SR 

cultivation that can be carried out. In semi-technical irrigated land, it can be increased to 3 harvests year-1 with the 

pattern, namely the TS (1st stage), SR (2nd stage), and SR (3rd stage). In comparison, on technical irrigated land, it 



can be increased to 4 rice harvests a year with the pattern, namely the TS (1st stage), SR (2nd stage), SR (3rd stage), 

and SR (4th stage). The SR could be cultivated more than four times from one planting of parent rice. 

3.2. Time and Height of Stem Cuttings 

The SR cultivation is better implemented in a land that is not always inundated [37]. During two weeks before 

and after harvest, soil water content should be in field capacity. Initial shoots growth of SR is better if the soil 

conditions are moist than inundated. Rice varieties' ability to produce the number of shoots or tillers after cutting the 

stem of main rice depends on genetic and environmental characteristics, including soil water content availability. 

Shiraki et al. [38], stated that soil moisture conditions two weeks before and after the harvest had a significant 

effect on grain yield. Ratoon plants in dry soil moisture conditions can increase yields by 69% than humid or flood 

conditions. According to Oda et al. [39] stated that late irrigation is recommended in ratoon rice management 

practices.  

Cutting time of the stem at physiological maturity was given the best ratoon yield [40]. Rice yields are 

proportional to the number of ratoon tillers produced. The late stem cuttings had the most effect on the ratoon tillers 

number [39]. The stem cutting shorter causes the ratoon growth to change longer at the vegetative stage of growth 

and delays the maturity of the grain [41].  Cutting height significantly influences plant height, the number of grains 

per panicle, and the number of filled grains. Research by Fitri et al. [7] showed that the optimal results for the number 

of productive tillers, the number of seeds per panicle, and rice productivity are obtained when the remaining stems 

are cut at the height of 3-5 cm above the soil surface, and carried out at the age of 7-8 days after harvest (DAH).  

The main crop's first harvest was done at 5 cm of cutting height [42]. Carbohydrates are needed to maintain 

metabolic activity during the initial growth stages. The remaining stems provide the energy requirements for new 

tillers' growth after cutting, and then the tillers immediately become autotrophic [8]. The highest yield of ratoon rice 

(Ciherang variety) was achieved when cutting stems at harvest with a height of 3 cm above the soil surface with a 

grain yield of 3.54 tons ha-1  [43]. The effect of cutting height on rice yields depends on the photosynthetic conditions 

and the number of internodes remaining in the main stem as a place for ratoon shoots to appear [44]. 

There are differences in the differentiation and dynamics of shoot growth at the stem nodes. The morphology of 

vegetative organs shows that hormones regulate shoot growth on the main stem nodes. There are several proteins 

involved in brassinosteroid biosynthesis. Brassinosteroid signaling can play a role in the germination of axillary buds 

of ratoon rice [45]. The ability of rice plants to produce ratoon is strongly influenced by the carbohydrate and 

phytohormone content left in the stem meristem tissue after harvest [36]. If the stems' cutting is done 2-3 cm from 

the soil surface, the new shoots that germinate can reproduce to form the next new rice tiller. The difference in the 

emergence of new shoots on the parent stem could be seen in Fig. 1. 



 

Fig. (1). The emergence of new shoots on the remaining stems with different cuttings height in 14 DAS. 

In higher cutting (Fig. 1a), new lateral shoots emerge from the upper stem node. Stem cuttings taller produce 

more new shoots, and soon new leaf forms. Shoots have short vegetative growth so that the leaves number is small 

and the leaf area size is narrow, and immediately move into the reproductive phase. In stem cutting lower (Fig. 1b), 

new shoots grow from the basal stem. The stem cuttings shorter cause new shoots to grow in the soil surface and 

immediately form new roots then shoots produce new tillers. Rice tillers have a more extended vegetative growth 

phase and produce more and leaf area broader. The leaf area number affects the photosynthesis process to produce 

carbohydrates.  

The ratoon tillers were related to the level of stem carbohydrates at harvest time [27]. Stem cuttings higher cause 

the plant to grow and flower quickly because the shoots take advantage of the remaining carbohydrate reserves in 

the stem of the parent plant. In contrast to stem cuttings shorter, where new shoots are formed that will produce new 

roots. Furthermore, the new shoots from the next new tillers so that the vegetative life is longer. The research results 

by Mareza et al. [44] indicate that the stem cuttings lower cause the tiller number clump-1 lower and more productive. 

The number and leaves area tiller-1 is more and wider, but the leaf area clump-1 is lower. Also, stem cutting shorter 

resulted in flowering age and harvesting is longer, tillers dry weight higher and the same seed carbohydrate content 

as the parent plant, but plant dry weight clump-1 is lower. 

3.3. Dose and Time of Fertilization 

The regrowth of tillers depends on the carbohydrate reserves in the plant stems or roots remaining after pruning. 

The carbohydrates are needed to maintain metabolic activity during the initial stages of regrowth. Energy 

requirements to supply new tillers immediately become autotrophic [46]. Furthermore, after the shoots grow, it takes 

a sufficient supply of nutrients from the environment to support normal growth like the previous parent rice. 

Nutrients in the soil during the harvest of the main crop greatly affect the performance of the shoots.  

The growth and yields of SR are primarily influenced by the balanced nutrients [8]. Furthermore, better yields 

of ratooned crops are possible by increasing fertilization, mainly nitrogen [36]. The SR age is shorter than the parent 

rice, so there is a need to strengthen its vegetative growth using a balanced fertilization system. Nitrogen (N), 

phosphorus (P2O5), and potassium (K2O) are the primary nutrients for increasing and sustaining SR productivity.  

The urea fertilizer application can increase the N element in the soil. The N availability can cause plant leaves 

to look greener, the number of tillers is more, accelerate the growth of shoots, roots, photosynthesis, and stimulate 

rice plants' growth. According to Ambarita et al. [47], the excessive N application will inhibit the absorption of other 

elements so that growth and yield will decrease and increase the amount of empty grain. The research results by 



Mamun et al. [48] showed that the use of an additional 25% nitrogen of the recommended dosage for ratoon crops 

after harvesting the main crop could provide economic yields for hybrid rice. 

The dose of 375 kg ha-1 urea application increased the number of tillers (32.06 tillers clump-1), the number of 

panicles (18.86 units clump-1), and grain dry weight (0.63 kg m-2) in SR cultivation of Ciherang variety [49]. The 

dose of 50 kg ha-1 urea and 50 kg ha-1 NPK Phonska fertilizer did not significantly affect rice production between 

the three zones of high, medium, and lowland on the Salibu system [7]. NPK Phonska is an inorganic fertilizer with 

the name NPK compound fertilizer consisting of several macronutrients, namely nitrogen (N), phosphorus (P), 

potassium (K), and sulfur (S). The content of NPK Phonska 15-15-15 is N (15%), P2O5 (15%), K (15%), and S 

(10%). Rice farmers widely use this fertilizer because it can increase yields and grain quality. 

An increase in nitrogen dose within a certain range was followed by an increase in leaf area index, plant height, 

number of tillers, net photosynthesis rate, transpiration rate, and grain yield. In addition, increasing nitrogen dose on 

grain yield index and nitrogen contribution rate are parabolic  [50]. The dosage of nitrogen fertilizer had a different 

effect on the number of tillers per clump, the percentage of filled grains per panicle, and the weight of 1000 grains 

[51]. The vegetative age of SR is shorter than the parent plant. Delay in fertilization can lead to fewer tillers and 

decreased grain yields. Rice plants must absorb sufficient N, P, and K during the growth stage to obtain optimal 

growth characteristics and yields [52]. Fertilization of SR is carried out according to site-specific recommendations. 

According to Kristamtini et al. [4] addition that the first fertilization is given as much as 40% of the recommended 

dose at 15-20 days after stem cuttings (DAS). The second fertilization is done as much as 60% of the recommended 

dose at 30-35 DAS.  

CONCLUSION AND RECOMMENDATION 

Based on the review literature above showed that the progress of the development of SR cultivation in Indonesia 

is very slow, but it can be improved again. Farmers need to apply the agronomic factors that affect the success of SR 

cultivation. The soil water availability for one year will determine the number of stages of SR cultivation. During 2 

weeks before and after harvesting of parent rice, soil water content should be in field capacity. Stem cuttings as high 

as 3-5 cm from the soil surface at 7-8 DAH are the right method for SR cultivation. The use of fertilizer dose is 

carried out according to site-specific recommendations. The first fertilization is given as much as 40% at 15-20 DAS 

and the second fertilization as much as 60% at 30-35 DAS. Agronomic factors of the availability of soil water, time 

and height of the stem cuttings, and the dose and time of fertilization affecting the SR cultivation. Three agronomic 

factors need to be applied by farmers in SR cultivation.  
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DAH = Days After Harvest 

DAP = Days After Planting 

DAS = Days After Stem Cuttings 

N, P, K, S  Nitrogen, Phosphorus, Potassium (K), and Sulfur 

SR = Salibu Rice 

TS = Transplanting System 

CONSENT FOR PUBLICATION 

Not applicable. 

FUNDING 

Not applicable. 

CONFLICT OF INTEREST 

The authors declare no conflict of interest, financial or otherwise. 

ACKNOWLEDGEMENTS 

Declared none. 

REFERENCES 

[1] Surdianto Y, Sutrisna N. Performance of Salibu rice farming technology on irrigated sawah areas in Cianjur 

District. CR J. 2019; 5(2): 75–84.  

[2] Negalur RB, Yadahalli GS, Chittapur BM, Guruprasad GS, Narappa G. Ratoon rice: A climate and resource 

smart technology. Int J Curr Microbiol App Sci. 2017; 6(5): 1638–1653. 

[https://doi.org/10.20546/ijcmas.2017.605.179] 

[3] Yamaoka K, Ofori J. Changing the nervous mind of small-scale farmers who are reluctant to invest for their 



development. Irrig and Drain. 2020;1–14. [https://doi.org/10.1002/ird.2499] 

[4] Kristamtini, Widyayanti S, Wiranti EW, Sudarmaji. The feasibility of cultivating local rice Ratoon to 

anticipates drought. IOP Conf Ser Earth Environ Sci. 2021; 648: 1–8. [https://doi.org/10.1088/1755-

1315/648/1/012089] 

[5] Erdiman, Nieldalina, Misran. Innovation of Salibu technology improving productivity of land supporting 

sustainable food self-sufficiency. Balai Pengkajian Teknologi Pertanian Sumatera Barat; 2013. p. 754–62. (in 

Indonesian) 

[6] Hasan K, Tanaka TST, Alam M, Ali R, Saha CK. Impact of modern rice harvesting practices over traditional 

ones. Rev Agric Sci. 2020; 8: 89–108. [https://doi.org/https://dx.doi.org/10.7831/ras.8.0_89] 

[7] Fitri R, Erdiman, Kusnadi N, Yamaoka K. Salibu technology in Indonesia: An alternative for efficient use of 

agricultural resources to achieve sustainable food security. Paddy Water Environ. 2019; 17: 403–10.  

[8] Lardi S, Setiawan A, Siahaan APU. Pruning test and enclosure fertilizer for growth and production technology 

of salibu rice. Int J Civ Eng Technol. 2018; 9(10): 234–241.  

[9] Adedoyin AO, Shamsudin MN, Radam A, Latif IA. Effect of improved high yielding rice variety on farmers 

productivity in Mada, Malaysia. Int J Agric Sci Vet Med. 2016; 4: 38–52.  

[10] Bui LT, Ella ES, Dionisio-Sese ML, Ismail AM. Morpho-physiological changes in roots of rice seedling upon 

submergence. Rice Sci. 2019; 26(3): 167–177. [https://doi.org/10.1016/j.rsci.2019.04.003] 

[11] Liu K, Li Y, Hu H. Predicting ratoon rice growth rhythm based on NDVI at key growth stages of main rice. 

Chil J Agric Res. 2015; 75: 410–417. [https://doi.org/10.4067/S0718-58392015000500005] 

[12] Sama VA, Kassoh FA, Bah AM. Screening lowland rice genotypes for ratooning performance in the 

associated mangrove swamp of Sierra Leone. Int J Agric Innov Res. 2019; 7(4): 380–387.  

[13] Islam M, Peng S, Visperas RM, Bhuiya MSU, Hossain SMA, Julfiquar AW. Comparative study on yield and 

yield attributes of hybrid, inbred, and NPT rice genotypes in a tropical irrigated ecosystem. Bangladesh J 

Agril Res. 2010; 35(2): 342–353. [https://doi.org/10.3329/bjar.v35i2.5897] 

[14] Susilawati, Purwoko BS. The ability of hybrid and inbred rice to produce ratoon in tidal swampland. Indones 

J Agric Sci. 2018; 19(2): 83–89. [https://doi.org/http//dx.doi.org/10.21082/ijas.v.19.n2.2018.p.83–89] 

[15] Gautam P, Lal B, Panda BB, Bihari P, Chatterjee D, Singh T, Nayak PK, Nayak AK. Alteration in agronomic 

practices to utilize rice fallows for higher system productivity and sustainability. F Crop Res. 2021; 260: 1–

11. [https://doi.org/10.1016/j.fcr.2020.108005] 

[16] Chen Q, He A, Wang W, Peng S, Huang J, Cui K, Nie L. Comparisons of regeneration rate and yields 

performance between inbred and hybrid rice cultivars in a direct seeding rice-ratoon rice system in central 

China. F Crop Res. 2018; 223: 164–170. [https://doi.org/10.1016/j.fcr.2018.04.010] 

[17] Pattnaik SS, Dash B, Bhuyan SS, Katara JL. Anther culture efficiency in quality hybrid rice: a comparison 

between hybrid rice and its ratooned plants. Plants. 2020; 9: 1–12.  

[18] Guo Y, Xiang H, Li Z, Ma F, Du C. Prediction of rice yield in East China based on climate and agronomic 

traits data using artificial neural networks and partial least squares regression. Agronomy 2021; 11: 1–11.  

[19] Kustysheva IN, Gayevaya E V, Petukhova VS, Buldakova OA. Efficiency of land use for agriculture. Rev 

Espac. 2018; 39(26): 1–12.  

[20] Koirala KH, Mishra A, Mohanty S. Impact of land ownership on productivity and efficiency of rice farmers : 

The case of the Philippines. Land use policy 2016; 50: 371–388. 

[https://doi.org/http://dx.doi.org/10.1016/j.landusepol.2015.10.001] 

[21] Zhang Y, Huang G, Zhang S, Zhang J, Gan S, Cheng M. An innovated crop management scheme for perennial 

rice cropping system and its impacts on sustainable rice production. Eur J Agron. 2021; 122: 1–11. 

[https://doi.org/10.1016/j.eja.2020.126186] 

[22] Anwar M, Zulfiqar F, Firdous Z, Tsusaka TW, Datta A. Productivity, profitability, efficiency, and land 

utilization scenarios of rice cultivation: An assessment of hybrid rice in Bangladesh. Sustain Prod Consum. 

2021; 26: 752–758. [https://doi.org/https://doi.org/10.1016/j.spc.2020.12.035] 

[23] Faisal, Mustafa M, Yunus. A Review of technology innovation in increasing rice production. Agrotech J. 

2019; 4(2): 75–82.  

[24] Meertens HCC, Ndege LJ, Lupeja PM. The cultivation of rainfed, lowland rice in Sukumaland, Tanzania. 

Agric Ecosyst Environ. 1999; 76: 31–45. [https://doi.org/10.1016/S0167-8809(99)00073-0] 

[25] Roy R, Chan NW. Determinants of sustainable irrigated and rainfed rice farming in Bangladesh. J Agric Sci 

Technol. 2015; 17: 1421–1435.  

[26] Faruq G, Taha RM, Prodhan ZH. Rice ratoon crop: A sustainable rice production system for tropical hill 

agricultural. Sustainability 2014; 6: 5785–5800. [https://doi.org/10.3390/su6095785] 

[27] Torres RO, Natividad MA, Quintana MR. Ratooning as a management strategy for lodged or drought-

damaged rice crops. Crop Sci. 2020; 60: 367–80. [https://doi.org/10.1002/csc2.20007] 

[28] Sukristiyonubowo, Wibowo H, Sosiawan H, Setyorini D. Water productivity of newly developed lowland 



rice field. J Tanah dan Iklim. 2014; 38(1): 63–68. (in Indonesian) 

[29] Khairi M, Nozulaidi M, Afifah A, Jahan MS. Effect of various water regimes on rice production in lowland 

irrigation. Aust J Crop Sci. 2015; 9(2): 153–159.  

[30] Setiawan A, Tyasmoro SY, Nugroho A. Intermittent irrigation and cutting height on growth and yield ratoon 

rice (Oryza sativa L.). Agrivita 2014; 36(1): 72–80. [https://doi.org/http://dx.doi.org/10.17503/Agrivita-2014-

36-1-p072-080] 

[31] Elkheir HA, Yunus M, Muslimin M. Duration of soil water content between field capacity and wilting point 

and its effect on growth of some aerobic rice cultivars (Oryza sativa L.). Int J Agric Syst. 2016; 4(1): 36–45. 

[https://doi.org/10.20956/IJAS.V4I1.239] 

[32] Bleoussi RTM, Yaou IB, Fofana M, Bassole NHI, Mensah GA, Kabore N, Tchekessi CKC. Effect of different 

soil moisture levels at reproductive stage on rice grain quality. J Agric Sci Food Technol. 2016; 2(4): 55–63.  

[33] Momolu EP, Katuromunda S, Lamo J. Effect of soil moisture stress duration on the growth characteristics 

and yield of rice cultivars. J Agric Environ Sci. 2016; 5(2): 66–76. [https://doi.org/10.15640/jaes.v5n2a9] 

[34] Barnaby JY, Rohila JS, Henry CG, Sicher RC, Reddy VR, Mcclung AM. Physiological and metabolic 

responses of rice to reduced soil moisture: Relationship of water stress tolerance and grain production. Int J 

Mol Sci. 2019; 20: 1–20.  

[35] Santos AB, Fageria NK, Prabhu AS. Ratooning management practices for higher yields. Commun Soil Sci 

Plant Anal. 2003; 34(5–6): 37–41. [https://doi.org/10.1081/CSS-120018981] 

[36] Pasaribu PO, Triadiati, Anas I. Rice ratooning using the salibu system and the system of rice intensification 

method influenced by physiological traits. Pertanika J Trop Agric Sci. 2018; 41(2): 637–654.  

[37] Jahari M, Sinaga PH. Overcome limited growing season with cultivation ratoon and salibu. J Din Pertan. 

2019; 3: 65–72.  

[38] Shiraki S, Cho TM, Htay KM, Yamaoka K. Effects of the double-cutting method for ratooning rice in the 

Salibu system under different soil moisture conditions on grain yield and regeneration rate. Agronomy 2020; 

10: 1–12. [https://doi.org/doi:10.3390/agronomy10111621] 

[39] Oda M, Nguyen HC, Huynh VT. Evaluation of cropping method for perennial ratoon rice (salibu). 

F1000Research 2019; 8: 1–7.  

[40] Daliri MS, Eftekkhari A, Mobasser HR, Tari DB, Polkalhor H. Effect of cutting time and cutting height on 

yield and yield components of ratoon rice (Tarom langrodi variety). Asian J Plant Sci. 2009; 8(1): 89–91.  

[41] Harrell DL, Bond JA, Blanche S. Evaluation of main-crop stubble height on ratoon rice growth and 

development. F Crop Res. 2009; 114: 396–403. [https://doi.org/10.1016/j.fcr.2009.09.011] 

[42] Dong C, Xu N, Ding C, Gu H, Zhang W. Developing ratoon rice as forage in subtropical and temperate areas. 

F Crop Res. 2020; 245: 1–7. [https://doi.org/10.1016/j.fcr.2019.107660] 

[43] Nuzul VS, Indradewa D, Kastono D. Effects of stem cutting time and height on yield components and yield 

of rice ratoon system (Oryza sativa L.). Vegetalika. 2018; 7(2): 54–65.  

[44] Mareza E, Djafar ZR, Suwignyo RA, Wijaya A. Rice ratoon yield response to main crops cutting height in 

tidal swamp using direct seeding system. Agrivita 2016; 38(2): 126–132. 

[https://doi.org/10.17503/agrivita.v38i2.502] 

[45] Xu H, Lian L, Wang F, Jiang J, Lin Q. Brassinosteroid signaling may regulate the germination of axillary 

buds in ratoon rice. BMC Plant Biol. 2020; 20(76): 1–14. [https://doi.org/10.1186/s12870-020-2277-x] 

[46] Siregar M, Sulardi, Samrin, Rusiadi, Setiawan A, Siahaan APU, Ismail Luta DDA. Pruning test and enclosure 

fertilizer for growth and production technology of salibu rice. Int J Civ Eng Technol. 2018; 9(10): 234–41.  

[47] Ambarita Y, Hariyono D, Aini N. Aplikasi pupuk NPK dan urea pada padi (Oryza sativa L.) sistem ratun. J 

Produksi Tanam. 2017; 5(7): 1228–1234. (in Indonesian) 

[48] Mamun AFM, Mazumder SK, Suvo TP, Akter S. Productivity of boro ratoon rice under different levels of 

nitrogen. Int J Agril Res Innov Tech. 2019; 9(1): 48–57.  

[49] Safruddin S. Effect of layout trimming and urea fertilizer dose on productivity of rice (Oryza sativa L.) 

varieties Ciherang system salibu (ratoon modification). Agric - Sci Pract. 2017; 3(4) :21–26.  

[50] Zhang J, Tong T, Potcho PM, Huang S, Ma L, Tang X. Nitrogen effects on yield, quality and physiological 

characteristics of giant rice. Agronomy 2020; 10: 1–16.  

[51] Rusdiansyah, Saleh M. Response of two local rice cultivars to different doses of nitrogen fertilizer in two 

paddy fields. Agrivita. 2017; 39(2): 137–144.  

[52] Moe K, Htwe AZ, Thi T, Thu P, Kajihara Y, Yamakawa T. Effects on NPK status, growth, dry matter and 

yield of rice (Oryza sativa L.) by organic fertilizers applied in field condition. Agriculture 2019; 9: 1–15. 

[https://doi.org/doi:10.3390/agriculture9050109] 

 



Response Submission: 13 Juli 2021 

 

 

 

 

Manuscript Revision Required: 22 Oktober 2021 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Editor and Reviewers Comments: 



 



 

 

 

 

 

 

 



Submiting the manuscript revision to Journal: 29 Oktober 2021 

 

 

 

1. AN ITEMIZED RESPONSE SHEET 

To Referees 
 

Comments Addressed 

Y/N 
Reply / Action taken 

Editor   

 Thanks for submitting the manuscript to 

"The Open Agriculture Journal". Your 

manuscript has been reviewed by experts in 

the field, and it needs substantial revision. 

You are encouraged to carefully revise the 

manuscript, highlighting the exact changes 

made. 

Y  Thank you. We have revised the 

manuscript by highlighting the 

areas that need improvement 

according to the reviewers' 

suggestions. 

 Authors who are native English speakers 

should ensure that their article has been 

carefully checked for language, grammar, 

and style (where appropriate). This is in your 

interest as it will substantially reduce the 

time taken for publication of your article. 

Y  We have improved the manuscript 

in language, grammar and style 

through the help of native 

speakers at a language institute in 

Universitas Muhammadiyah 

Yogyakarta, Indonesia. 

 ORCID id of all the authors Y  We have included the Orcid ID of 

all authors in the manuscript.. 

 Please make a clear declaration of the 

funding you received (if any) for the purpose 

of conducting the study with grant number. 

N  Not Applicable. This Study does 

not receive assistance from 

institutions or funding agencies. 

 Reveal the source of data and materials 

mentioned in the manuscript, in support of 

the findings which will be presented in the 

following format in the article. 

Y  We have included citations from 

supporting sources of data that we 

took from other authors' articles in 

the manuscript.  

 



 Please find the attached STROBE check list 

and kindly submit filled and signed 

document along with the revised manuscript 

N  We have found the attached 

STROBE check list. No humans 

or animals were used in this 

research, but used rice crops. So 

we did not submit filled and 

signed document. 

 When reporting experiments on animals, 

authors should indicate whether the 

institution's or a national research council's 

guide for, or any national law on, the care and 

use of laboratory animals was followed. 

When reporting experiments on human 

subjects, authors should indicate whether the 

procedures followed were in accordance 

with the ethical standards of the responsible 

committee on human experimentation 

(institutional or regional) and with the 

Helsinki Declaration of 1975, asrevised in 

1983. 

 

N  Our manuscript is not related to 

animals or humans experiments, 

so we do not make the Declaration 

of Compliance with Applicable 

Standards.  

Referee 1:   

 The manuscript it is in this scope of the 

journal, reviewing the role of agronomic 

factors in salibu rice cultivation for the 

Indonesian condition.  

 

 Page 2, line 7 - … Erdiman et al. [5] …  

 

 Page 2, Table 1 – please add as footnote the 

meaning of SR and TS.  

 

 

 Page 7, section 3.3 - please add a table in 

the section 3.3 summarizing the rate and 

time of fertilization needs referred in this 

section.  

 

 Page 7 - please add a proper discussion, 

including a table, about the comparison of 

costs among SR and TS rice systems. 

Y 

 

 

 

 

Y 

 

 

Y 

 

 

Y 

 

 

 

Y 

 

 

 Thank you 

 

 

 

 

 We have fixed the typing error (5) 

by [5] in page 2, line 7. 

 We have added notes in below the 

Table 1 about the meaning of SR 

and TS.  

 

 We have added Table 4 in the 

section 3.3 as summarizing the 

rate and time of fertilization. 

 

 We have added proper discussion 

and Table 5, about the 

comparison of costs among SR 

and TS rice systems in page 7. 

Referee 2:   

 In previous works, agricultural analysis is 

often used by the researchers, and Salibu 

cultivation is a technological that can 

increase rice production and productivity by 

increasing the frequent of plantations. I 

think this paper can publish The Open 

Agriculture Journal if the authors read and 

rewrite carefully their text.  

 

 Pg. 1: 1. Introduction Line 4: Rewrite “... 

response from farmers. However, SR 

cultivation ...” by “... response from 

farmers. As a result, SR cultivation …”. 

 

 

Y 

 

 

 

 

 

 

 

 

Y 

 

 

 

 

 

Y 

 Thank you.  

We have carefully read and 

rewrite our text to correct any that 

are not appropriate. 

 

 

 

 

 

 We have rewritten the addition of 

the word: “However, SR 

cultivation….” in page 1, line 3, 

and: “As result, SR 

cultivation……” in page 1, line 4. 

 



 Pg. 2: Table 1: TS column: What are the 

recommendations? Would be follow 

specific recommendations?  

 

 

 

 

 

 Rewrite “…SR and TS is that there is no 

soil tillage, nursey, and planting…” by 

“…SR and TS is that there is no soil tillage, 

nurture and, planting...”  

 

 Pg. 3: Change “dot” by “commas”. For 

example: “6,5” by ‘6.5”  

 

 

 Pg. 7: References: I could not find this 

reference: [1] Surdianto Y, Sutrisna N. 

Performance of Salibu rice farming 

technology on irrigated sawah areas in 

Cianjur District. CR J. 2019; 5(2): 75–84.  

 

 Correct the author's name: Erdiman, 

Nieldalina, dan Misran 

 

 

 

 

 

 

 

Y 

 

 

 

 

 

Y 

 

 

 

Y 

 

 

 

 

 

Y 

 

 The dose of fertilizer is adjusted to 

the specific recommendations of 

each area of SR cultivation. We 

have added the word: 'of site-

specific' after the word 

recommendations in page 2, Table 

1, in SR and TS column. 

 

 We've fixed the wrong word: 

nursey. The correct word is 

seeding. 

 

 

 

 We have changed “dot” by 

“commas” in Table 2: Average 

yield and potential yields column. 

 

 The references: Surdianto et al. [1] 

have revised and located in page 1, 

paragraph 2, line 5 in the 

introduction. 

 

 

 We have corrected the author’s 

name: Erdiman, Nieldalina, and 

Misran 

 

2. Manuscript with the Highlights 

The Role of Agronomic Factors in Salibu Rice Cultivation 
 

Paiman1,*, Bambang H. Isnawan2 , Achmad F. Aziez3 , Subeni4 , and Monsuru A. Salisu5  
 

1Department of Agrotechnology, Faculty of Agriculture, Universitas PGRI Yogyakarta, Yogyakarta, 

Indonesia. Orcid ID: 0000-0001-8224-0873 

2Departement of Agrotechnology, Faculty of Agriculture, Universitas Muhammadiyah Yogyakarta. 

55183, Indonesia. Orcid ID: 0000-0002-3739-4504 

3Department of Agrotechnology, Faculty of Agriculture, Universitas Tunas Pembangunan, Surakarta 

57135, Central Java, Indonesia. Orcid ID: 0000-0002-9820-5412 

4Department of Agribusiness, Faculty of Agriculture, Universitas Janabadra, Yogyakarta 55182, 

Indonesia. Orcid ID: 0000-0001-8224-0873 

5Department of Agricultural Science, Faculty of Technical and Vocational, Universiti Pendidikan Sultan 

Idris, Tanjung Malim 35900, Perak, Malaysia. Orcid ID: 0000-0001-6014-6544  

*Corresponding author: Department of Agrotechnology, Faculty of Agriculture, Universitas PGRI 

Yogyakarta, 55182, (+62274) 376038 Fax. (+62274) 376808 Indonesia, e-mail: paiman@upy.ac.id 

 

Abstract: 

Background: 

Salibu rice cultivation is one of the technologies that have been developed in Indonesia but has not 

continued. This technology has great potential to increase land productivity. The unsustainability of the 
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salibu rice cultivation is due to the yield lower than the parent rice. Not many  famers are know of the 

agronomic factors that can increase the growth and yield of salibu rice.  

Objective: 

This review article aims to know the role of agronomic factors in salibu rice cultivation.  

Results: 

The results of the review article showed that agronomic factors had a major role in salibu rice cultivation. 

Among the factors had a major role follows. The soil water availability for one year will would be 

determined by the number of stages of SR cultivation. During tTwo weeks before and after harvesting of 

parent rice, soil water content should have be been cultivated in field capacity. Stem cuttings as high as 

3-5 cm from the soil surface at 7-8 days after harvest was the right method for SR cultivationere the right 

SR cultivation methods. The use of fertilizer dose was carried out according to site-specific 

recommendations. The first fertilization was given as much as 40% at 14-21 days after stem cuttings, and 

the second fertilization was as much as 60% at 30-40 days after stem cuttings in salibu rice cultivation. 

Conclusion: 

Among the agronomic factors affecting salibu rice cultivation are soil water availability, the time and 

height of stem cuttings, the dose and time of fertilization. Three agronomic factors need to be considered 

and applied by farmers To to get the maximum growth and yield of salibu rice., so three agronomic factors 

need to be considered and applied by farmers.  

 

Keywords: Cultivation, Fertilizer, Parent rice, Superior variety, Salibu rice, Soil water, Stem cuttings. 

 

Running title: Agronomic factors in salibu rice cultivation 

 

4. INTRODUCTION 

Various innovations are continuously made to increase national food self-sufficiency and farmers' farmers’ 

income. One of the innovations is using salibu rice (SR) cultivation technology. Salibu is an abbreviation from ‘salin 

ibu’ (change parent in English). However, SR cultivation has been developed in various Indonesian regions but has 

not received a good response from farmers. As a result, SR cultivation is stagnant in Indonesia. Indeed, SR production 

is considered lower than the transplanting system (TS). The low production is because farmers do not know the role 

of agronomic factors affecting the growth and yield of SR.  

Rice is a food crop that has been cultivated from generation to generation by Indonesian farming communities. 

This technology is more efficient in terms of cost and labor than the TS because it does not involve tillage, seeding, 

and planting. Not many rice farmers understand the benefits of using this technology. The SR cultivation can be 

increased land productivity and farmer income higherincrease land productivity and farmer income, along with 

increasedincrease cropping intensity, efficient use of resources, and lower production costs. According to Surdianto 

et al. [1], the SR was effective enough to be developed so that farmers had the opportunity to adopt this technology 

to increase the cropping index (harvest index) and rice production. 

The SR cultivation provided hope as a climate-smart technology and resource. The SR provided an opportunity 

to increase the intensity of harvestharvest intensity per year because the growth duration was shorter than the parent 

rice. Besides that, it can be cultivated with less than 50% labor, 60% water availability lower, and production costs 

lower than the parent rice [2]. The effectiveness of water use in SR cultivation was also higher [3]. This technology 

was feasible to be developed because it has had a benefit-cost ratio > 1. The SR cultivation had a crop maturity 

period shorter (decreased by 45.66%), so it was a technological breakthrough to anticipate climate change (drought) 

[4].   

According to Erdiman et al. [5], the harvest age of the main crop can could be done 10 ten days 

early than TS to be prepared as parent SR. Then, the activity differences others in SR and TS are presented 

in Table 1. 

Table 1. The activity differences in SR and TS cultivation.. 

Activity Cultivation system 

SR  TS 

Land preparation Stem cuttings after TS harvest Cleaning the leftover straw 

Soil tillage - Plowing and harrowing 

Seeding - Yes 

Planting - Yes 



Fertilization Following recommendations of site-

specific and increase in N (25-50%) 

Following recommendations of site-

specific 

Thinning and 

embroidery 

20-25 days after stem cuttings 

(DASC) of parent rice 

25-30 days after planting (DAP) 

Maintenance Standard of plant pests Standard of plant pests 

Harvest age 20% earlier than the age of TS 

harvest 

Following harvest age 

Remarks: - = No activity, SR = Salibu rice, and TS = Transplanting system. 

Source: Erdiman et al. [5]. 

Table 1 shows that the difference of  the difference in activities between SR and TS was there werehave no soil 

tillage, seeding, and planting, so SR was is more efficient in the use ofusing labor. The use of N fertilizer needed 

toshould be increased to stimulate vegetative growth because the SR lifespan was is shorter. The first and second 

fertilization was is done earlier than the TS. The harvest age of SR was is 20% faster than TS. 

The SR cultivation has not been much in demand by the farming community because of its low production. The 

slow development of this technology was due to the lack of information on research results so that farmers did not 

dare to speculate about trying SR cultivation. A study to know the agronomic factors affecting the growth and yield 

of SR needs to be done. Thus, it was hoped that SR cultivation can could be developed again to maintain food in 

Indonesia. There was a need for aA literature review is necessary to provide complete information about the right of 

SR cultivation. This review article aims to know the role of agronomic factors in SR cultivation. 

5. SALIBU RICE 

The first, SR was developed in West Sumatera (Indonesia). The SR was is a form of local wisdom-based 

technology that can be solvedsolve the increasing need for food in Indonesia. The SRIts harvest life was is shorter 

than the parent rice, so it was is possible to harvest 4 four times in one year. The use of aAppropriate technology for 

rice harvesting was is needed to increase time efficiency (not much time was lost). According to Hasan et al. [6], the 

application of appropriate technology for rice harvesting in developing countries was is urgently needed to increase 

cropping intensity, crop productivity, and less time, effort, and input costs. 

The SSR is a modification of rice cultivation from ratoon rice. The stem cutting of the parent rice shorter or 

closer to the soil surface were are more suitable for SR cultivation technology [7]. The SSR is a rice plant that grows 

from the remaining stems that are cut after harvest. New shoots will emerge from the remaining stems near the soil 

surface and form new roots. Initial growth and the strength of tiller formation depend on the carbohydrate reserves 

of the stem and root of the parent rice. Furthermore, it was is supported by new leaves so that the supply of 

carbohydrates was is no longer dependent on the previous parent plant. The shoots will form new tillers again like 

TS. 

The growth and yields of SR were are influenced largely by rice variety [8]. The superior varieties of seed were 

are more important and beneficial for rice productivity [9]. The selection of parent rice seeds prioritized superior 

varieties with high production and short life. The use of sShort-lived types can be increasedincrease the cropping 

index. The use of sSuperior varieties with high production, resistance to pests and diseases, and tolerance to abiotic 

problems can be increased rice yields. According to Bui et al. [10], tolerant varieties had have higher survival rates 

and less shoot elongation, but longer root elongation during immersion than sensitive varieties.  

According to Sastro et al. [11], the several inbred and hybrid rice had have high production and harvested lives 

shorter in Indonesia, high production and harvest lives shorter in Indonesia isand the superior rice varieties are shown 

in Table 2.  

Table 2. List of superior variety from inbred and hybrid in Indonesia. 

Superior varieties Harvest age 

(days) 

Average yields  

(ton ha-1) 

Potential yield 

(ton ha-1)  

Inbred rice: 

Inpari 11 105 6.5 8.8 

Inpari 13 99 6.6 8.0 

Inpari 18 102 6.7 9.5 

Inpari 19 104 6.7 9.5 

Inpari Sidenuk 103 6.9 9.1 

Padjajaran Agritan 105 7.8 11.0 

Cakrabuana Agritan 104 7.5 10.2 

Hybrid rice: 

Hipa 10 114 8.1 9.4 

Hipa 11 114 8.4 10.6 

Hipa 12 SBU 105 7.7 10.5 

Hipa 13 105 7.7 10.5 



Hipa 14 112 8.4 12.1 

Hipa 18 113 7.8 10.3 

Hipa 19 111 7.8 10.1 

Source: Sastro et al. [11]. 

Table 2 shows that hybrid rice had has production higher than inbred rice. The hybrids in Indonesia had have 

potential high production and shorter harvest age. The hybrid rice of Hipa 10, Hipa 11, and Hipa 14 can be used as 

the parent rice. These superior varieties, as parent rice, were are expected to reduce high-producing genetic traits. 

Lardi et al. [8] stated that under natural conditions, plant growth was is largely determined by the plants' plants’ 

genetic factors, especially the condition of growth regulators (hormones). According to Liu et al. [12], SR growth 

was is influenced by the growth of parent rice, so it can be evaluated by determining parent rice-growing conditions. 

The yield of grain in SR plants was is a complement to the parent rice [13]. The high yield of hybrid 

rice was is due to the increased harvest index. The hybrid is yielded significantly higher productivity than 

those cultivated in the dry season, but the difference was is not significant in the wet season. Hybrids 

produce d spikelet panicle-1 and 1000 grain dry weight higher than inbred rice [14]. The ratoon yield of 

the hybrids was is better than inbred. The average result was 75.2% of the parent rice [15]. The use of 

sShort-lived varieties was are more profitable [16]. Ratoon yields were are higher using hybrid than inbred 

rice [17]. Utilization of the hybrid ratoon rice in androgenetic conditions will be saved cultivation time 

and costs [18]. 

Rice production was is influenced by some factors, namely such as varieties, management, and 

environments. Among the environmental factors were are agronomic traits and climate [19]. Land-use 

efficiency forms must be developed continuously [20]. The lThe land was is a key factor in production 

agriculture [21].  Rice as a perennial crop produced produces a stable and sustainable grain yield over 

successive seasons across years [22]. The use of hHybrid rice had productivity and profitability higher 

[23]. Besides, the application of agricultural technology innovation was an important factor to 

supportagricultural technology innovation is an important factor in supporting increased rice production 

[24]. The efforts of SR cultivation were are made to increase land productivity to meet food needs through 

SR cultivation. Rice crops can be cultivated many times a year by SR cultivation to increase land 

productivity. Agronomic factors had have a big role in increasing SR production. 

6. AGRONOMIC FACTORS  

6.1. Availability of Soil Water 

The SR allowed allows rice harvests of 3.5–4 times year-1 with yields equivalent to the parent rice [7]. The 

increasing number in the harvest index depends on the water availability conditions. According to Negalur et al. [2], 

SR had has a short growing duration, so it was suitable in rainfed areas with residual soil moisture. Rainfed rice 

fields can be planted once or twice in harvests, depending on the unpredictable rainwater, and making good planning 

difficultmaking planning difficult depending on the unpredictable rainwater. Harvesting can be done 3-4 times year-

1 on semi-technical rice fields and technical irrigation. The cropping system patterns of TS (1st stage), SR (2nd stage), 

and SR (3rd stage) were are more profitable than TS (1st stage) and TS (2nd stage) in one year. 

The selection of rice varieties was is better determined by water conditions in the field [25]. Increasing land 

productivity was is a determining factor for rainfed rice farming [26]. Rice breeders regarded regard ratooning as an 

important practice for sustainable rice production in tropical agricultural systems to maximize profits [27]. Rainfed 

land had has important benefits in increasing food production. The TS was is better than the seed-direct system. 

There was is a time to take advantage of residual soil moisture [16]. Rice cultivation in rainfed lowland can be 

increasedincrease from one to two harvests using the TS (1st stage) and SR (2nd stage) in a year.  

The soil moisture content influenced influences the main crop harvest [28]. The inundation height of 5 cm from 

the soil surface resulted results in plants taller and more tillers than the saturated condition treatment with a 0.5 cm 

water layer [29]. Saturated conditions up to 1 cm in height can be applied in rice cultivation by farmers and did do 

not affect rice production and soil characteristics [30]. Ratoon rice yields showed show that inundation (full flooding) 

gave gives the highest yield than inundation intervals of 2, 4, and 6 days [31]. 

In contrast to the research results by Elkheir et al. [32],  stated that each soil type was is essential to conserve 

water, and yields show better rice production under aerobic conditions. According to Bleoussi et al. [33], the protein 

content of each rice variety increased increases with increasing drought- intensity. The groundwater deficit had has 

significant implications for grain quality. Momolu [34] stated that grain yields for all rice cultivars decreased 

decrease with the formation of tillers and theses due to the extended stress period. 

The rice field ecosystem was is divided into lowlands, highlands, and waters. Rice ratooning was is more suitable 

for lowland rice fields [35]. The SR cultivation can be done on rainfed land, although it can be done in two stages, 

namely TS (1st stage), and SR (2nd stage), due to the the limited availability of soil waterlimited availability of soil 

water. Barnaby et al. [36] stated that rice plants had have a variety of physiological and metabolic strategies in 



producing tolerance to water stress. It was is necessary for rice varieties selection that was is adaptable to deficit 

irrigation production systems or less water. The model of SR cultivation pattern is presented in Table 3. 

Table 3. The model of SR cultivation in rice fields. 

Rice fields types Generation of the rice plant 

TS 

(1st generation) 

SR 

(2nd generation) 

SR 

(3rd generation) 

SR 

(4th generation) 

Rainfed land ϴ √ - - 

Semi-technical 

irrigated 

ϴ √ √ - 

Technical irrigated ϴ √ √ √ 

Remarks: TS = Transplanting system, SR = Salibu rice, ϴ = TS cultivation, √ = SR cultivation, and - = 

No cultivation. 

Table 3 showed shows that the availability of soil watersoil water availability for one year will be 

determined the number of stages of SR cultivationdetermine the number of SR cultivation stages that can 

be carried out. In semi-technical irrigated land, it can be increased to 3 harvests year-1 with the patterns,, 

namely the TS (1st stage), SR (2nd stage), and SR (3rd stage). In comparison, on technical irrigated land, it 

can be increased to 4 rice harvests a year with the pattern, namelys, the TS (1st stage), SR (2nd stage), SR 

(3rd stage), and SR (4th stage). The SR can be cultivated more than four times from one planting of parent 

rice. 

6.2. Time and Height of Stem Cuttings 

The SR cultivation was is better implemented in a land that was is not always inundated [37]. During 

two weeks before and after harvest, soil water content should be cultivated in field capacity. Initial shoots 

growth of SR was is better if the field capacity conditions than inundated. Rice varieties' varieties’ ability 

to produce the number of shoots or tillers after cutting the stem of main rice depended depends on genetic 

and environmental characteristics, including soil water content availability. Shiraki et al. [38], stated that 

soil moisture conditions two weeks before and after the harvest had a significant effect onsignificantly 

affects grain yield. Ratoon plants in dry soil moisture conditions can be increased yields by 69% than 

humid or flood conditions. According to Oda et al. [39], late irrigation was is recommended in ratoon rice 

management practices.  

Cutting time of the stem at physiological maturity was is given the best ratoon yield [40]. Rice yields 

were are proportional to the number of ratoon tillers produced. The late stem cuttings had have the most 

effect on the ratoon tillers number [39]. The stem cutting shorter caused causes the ratoon growth to 

change longer at the vegetative stage of growth and delayed delays the maturity of the grain [41].  Cutting 

height significantly influenced influences plant height, the number of grains per panicle, and the number 

of filled grains. Research by Fitri et al. [7] showed that the optimal results for the number of productive 

tillers, the number of seeds per panicle, and rice productivity are obtained when the remaining stems were 

are cut at the height of 3-5 cm above the soil surface, and carried out at the age of 7-8 days after harvest 

(DAH).  

The main crop's crop’s first harvest was is done at 5 cm of cutting height [42]. Carbohydrates were 

are needed to maintain metabolic activity during the initial growth stages. The remaining stems provided 

the energy requirements for new tillers' tillers’ growth after cutting, and then the tillers immediately 

become became autotrophic [8]. The highest yield of ratoon rice (Ciherang variety) was is achieved when 

cutting stems at harvest with a height of 3 cm above the soil surface with a grain yield of 3.54 tons ha-1  

[43]. The effect of cutting height on rice yields depends on the photosynthetic conditions and the number 

of internodes remaining in the main stem as a place for ratoon shoots to appear [44]. 

There were are differences in the differentiation and dynamics of shoot growth at the stem nodes. The 

morphology of vegetative organs shows that hormones regulate shoot growth on the main stem nodes. 

There were are several proteins involved in brassinosteroid biosynthesis. Brassinosteroid signaling can be 

playedplays a role in the germination of axillary buds of ratoon rice [45]. The ability of rice crops to 

produce ratoon was is strongly influenced by the carbohydrate and phytohormone content left in the stem 

meristem tissue after harvest [46]. If the stems' stems’ cutting was is done 2-3 cm from the soil surface, 



the new shoots that germinategermin shoots can could be reproduced to form the next new rice tiller. The 

difference in the emergence of new shoots on the parent stem can be seen in Fig. 1. 

  

Fig. (1). The emergence of new shoots on the remaining stems with different cutting height in 14 

DASC.. 

In higher cutting (Fig. 1a), new lateral shoots emerged emerge from the upper stem node. Stem 

cuttings taller produced produce more new shoots, and soon new leaf forms. Shoots had have short 

vegetative growth so that the leaves number was is small and the leaf area size was is narrow, and 

immediately move into the reproductive phase. In stem cutting lower (Fig. 1b), new shoots grew from the 

basal stem. The stem cuttings shorter caused new shoots to grow in the soil surface and immediately form 

new roots then shoots producehorter stem cuttings caused new shoots to grow in the soil surface and 

immediately form new roots, producing new tillers. Rice tillers had have a more extended vegetative 

growth phase and produce more and the leaf area broader. The leaf area number affected affects the 

photosynthesis process to produce carbohydrates.  

The ratoon tillers were are related to the level of stem carbohydrates at harvest time [28]. Stem cuttings higher 

caused cause the plant to grow and flower quickly because the shoots take advantage of the remaining carbohydrate 

reserves in the stem of the parent plant. In contrast to stem cuttings shorter, where new shoots were are formed that 

will beto produced new roots. Furthermore, the new shoots from the next new tillers so that the vegetative life was 

is longer. The research results by Mareza et al. [44] indicated that the stem cuttings lowerlower stem cuttings caused 

cause the tiller number clump-1 lower and more productive. The number and leaves area tiller-1 was is more and 

wider, but the leaf area clump-1 was is lower. Also, stem cutting shorter resulted results in flowering age and 

harvesting is being longer, tillers’ dry weight higher, and the same seed carbohydrate content as the parent plant, but 

plant dry weight clump-1 was is lower. 

6.3. Dose and Time of Fertilization 

The regrowth of tillers depends on the carbohydrate reserves in the plant stems or roots remaining 

after pruning. The carbohydrates were are needed to maintain metabolic activity during the initial stages 

of regrowth. The energy was is required to supply new tillers immediately becomes autotrophic [47]. 

Furthermore, after the shoots grow, it takes a sufficient supply of nutrients from the environment to support 

normal growth like the previous parent rice. Nutrients in the soil during the harvest of the main crop 

greatly affected affect the performance of the shoots.  

The growth and yields of SR were are primarily influenced by the balanced nutrients [8]. Furthermore, 

bBetter yields of ratooned crops were possible by increasing fertilization, mainly nitrogen [46]. The SSR 

age was is shorter than the parent rice, so there was a need to strengthen its vegetative growth using a 

balanced fertilization systema balanced fertilization system is needed to strengthen its vegetative growth. 



Nitrogen (N), phosphorus (P2O5), and potassium (K2O) were are the primary nutrients for increasing and 

sustaining SR productivity.  

The urea fertilizer application can be increased the N element in the soil. The N availability can be 

caused plant leaves to look greener, the number of tillers was more, accelerate the growth of shoots, roots, 

photosynthesis, and stimulate rice plants' plants’ growth. According to Ambarita et al. [48], the excessive 

N application will be inhibited the absorption of other elements so that growth and yield will be decreased 

and increased the amount of empty grain. The research results by Mamun et al. [49] showed that the use 

ofusing an additional 25% nitrogen of the recommended dose for ratoon crops after harvesting the main 

crop can be provideyield economic yields for hybrid rice. 

Fertilizer application was done in 3 stages, t. The first fertilization was applied at 10 DAH (20% of 

urea dose), the second at 21 DAH (40% of urea dose), and the third at 35 DAH (40% of urea dose). The 

dose of 375 kg ha-1 urea application significantly affected the increase of the number of tillers (32.06 tillers 

clump-1), the number of panicles (18.86 units clump-1), and grain dry weight (0.63 kg m-2) in SR cultivation 

of Ciherang variety [50]. The dose of 50 kg ha-1 urea and 50 kg ha-1 NPK Phonska fertilizer did not 

significantly affect rice production between the three zones of high, medium, and lowland on the Salibu 

system [7]. NPK Phonska was an inorganic fertilizer with the name NPK compound fertilizer consisting 

of several macronutrients, namely such as nitrogen (N), phosphorus (P), potassium (K), and sulfur (S). 

The content of NPK Phonska 15-15-15 was N (15%), P2O5 (15%), K (15%), and S (10%). Rice farmers 

widely used this fertilizer because it can be increased yields and grain quality. 

An increase in nitrogen dose within a certain range was followed by an increase in leaf area index, 

plant height, number of tillers, net photosynthesis rate, transpiration rate, and grain yield. In addition, 

increasing nitrogen dose on grain yield index and nitrogen contribution rate were parabolic  [51]. The 

dosage of nitrogen fertilizer had a different effect on the number of tillers per clump, the percentage of 

filled grains per panicle, and the weight of 1000 grains [52]. The vegetative age of SR was shorter than 

the parent plant. Delay in fertilization can be lead to fewer tillers and decreased grain yields. Rice plants 

must be absorbed sufficient N, P, and K during the growth stage to obtain optimal growth characteristics 

and yields [53]. Fertilization of SR was carried out according to site-specific recommendations. According 

to Kristamtini et al. [4] dose of fertilizer application was is suitable with recommendations from paddy 

soil test equipment and was gave given in two times. The first fertilization was given as much as 40% of 

the recommended dose at 15-20 days after stem cuttings (DASC). The second fertilization was done as 

much as 60% of the recommended dose at 30-35 DASC. Suparwoto and Waluyo [54] stated that the first 

fertilization was done at  age of 14 DASC by application ofying 150 kg ha-1 urea fertilizer, and the second. 

The second was at  age of 40 DASC with the application of 25 kg ha-1 SP-36 and 25 kg ha-1 KCl fertilizers. 

Based on the results of previous studies, it can be made a summary of the dose of fertilizer and time 

of fertilization in the cultivation of SRa summary of the dose of fertilizer and time of fertilization in the 

cultivation of SR can be made. For more details, it is shown in Table 4.  

Table 4. The dose and time of fertilization in salibu rice cultivation. 

Dose of fertilizer Time of fertilization References 

Recommendations from 

paddy soil test equipment 

The first fertilization was applied as much as 40% of the 

recommended dose at 15-20 DASC, and the second was 

60% of the recommended dose at 30-35 DASC. 

Kristamtini et 

al. [4]. 

375 kg ha-1 urea The first fertilization was applied at 10 DAH (20% of urea 

dose), the second at 21 DAH (40% of urea dose), and the 

third at 35 DAH (40% of urea dose). 

Safrudin [50]. 

150 kg ha-1 urea, 150 kg 

ha-1 SP-36, and 25 kg ha-1 

KCl 

The first fertilization was applied at 14 DASC (150 kg ha-

1 urea), the second was 40 DASC (150 kg ha-1 SP-36, and 

25 kg ha-1 KCl). 

Suparwoto 

and Waluyo 

[54]. 

Table 4 shows that the dose of fertilizer and the time of fertilization still look very varied. Therefore, 

it was is necessary to do further research onresearch the use of the type and dose of fertilizer and the right 

time of application. Even though there was is no recommendation for site-specific fertilization, the SR 

cultivation was is still profitable compared to TS from the farming aspect. 



The SR was more profitable than TS. The cost savings of the production process can be made by the 

farmerfarmers can make the cost savings of the production process in the second planting season. 

Production activities such as plowing, harrowing, nursery, seedlings removal, planting, and purchasing 

seeds were not carried out. According to Surdianto et al. [1], the comparison of costs among SR and TS 

is shown in Table 5. 

Table 5. The comparison of costs among SR and TS. 

No. Cost description Total (Rp. ha-1) Cost difference  

(Rp. ha-1) SR  TS 

1. Labor cost (6,083,333) (7,790,000) 1,706,667 

 Nursery - 330,000  

 Soil tillage - 1,300,000  

 Planting - 1,200,000  

 Stem cuttings 660,000 -  

 Maintenance (stitching, 

weeding, fertilization, and 

spraying) 

3,440,000 2,720,000  

 Harvest and thresh 1,983,333 2,240,000  

2. Cost of production facilities (4,455,000) (4,623,000) 168,000 

 Seeds - 480,000  

 Anorganik fertilizer 1,145,000 1,505,00  

 Manure fertilizer 1,680,000 900,000  

 Pesticide 1,630,000 1,738,00  

1 + 2 Total 10,338,333 11,483,000 1,874,667 

Remarks: - = No activity, SR = Salibu rice, and TS = Transplanting system. 

Source: Surdianto et al. [1]. 

Table 5 shows that the cost difference between the SR and TS was is as much as Rp. 1,874,667 ha-1 

for each growing season. It means, the SR cultivation system can be increased farmers' income along with 

the SR cultivation system can increase farmers’ income and production costs that can be eliminated. 

CONCLUSION AND RECOMMENDATION 

Based on the review literature above showed that the progress ofThe reviewed literature above showed that the 

development of SR cultivation in Indonesia was very slow, but it can be improved again. Farmers need to apply the 

agronomic factors that affect the success of SR cultivation. The soil water availability for one year will be determined 

the number of stages of SR cultivation. During tTwo weeks before and after harvesting of parent rice, soil water 

content should be cultivated in field capacity. Stem cuttings as high as 3-5 cm from the soil surface at 7-8 DAH were 

the right method for SR cultivation. The use of fFertilizer dose was carried out according to site-specific 

recommendations. The first fertilization was given as much as 40% at 14-21 DASC and the second as much as 60% 

at 30-40 DASC. The soil water availabity, time and height of the stem cuttings, and dose and time of fertilization 

affect affected SR cultivation. Three agronomic factors need to be applied by farmers in SR cultivation.  
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Abstract: 

Background: 

Salibu rice cultivation is one of the technologies that have been developed in Indonesia but has not 

continued. This technology has great potential to increase land productivity. The unsustainability of the 

salibu rice cultivation is due to the yield lower than the parent rice. Not many  famers are know of the 

agronomic factors that can increase the growth and yield of salibu rice.  

Objective: 

This review article aims to know the role of agronomic factors in salibu rice cultivation.  

Results: 

The review article showed that agronomic factors had a major role in salibu rice cultivation. Among the 

factors had a major role follows. The soil water availability for one year would be determined by the 

number of stages of SR cultivation. Two weeks before and after harvesting parent rice, soil water content 

should have been cultivated in field capacity. Stem cuttings as high as 3-5 cm from the soil surface at 7-8 

days after harvest were the right SR cultivation methods. The use of fertilizer dose was carried out 

according to site-specific recommendations. The first fertilization was given as much as 40% at 14-21 

days after stem cuttings, and the second was as much as 60% at 30-40 days after stem cuttings in salibu 

rice cultivation. 

Conclusion: 

Among the agronomic factors affecting salibu rice cultivation are soil water availability, the time and 

height of stem cuttings, the dose and time of fertilization. Three agronomic factors need to be considered 

and applied by farmers to get the maximum growth and yield of salibu rice.   

 

Keywords: Cultivation, Fertilizer, Parent rice, Superior variety, Salibu rice, Soil water, Stem cuttings. 
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7. INTRODUCTION 

Various innovations are continuously made to increase national food self-sufficiency and farmers’ income. One 

of the innovations is using salibu rice (SR) cultivation technology. Salibu is an abbreviation from ‘salin ibu’ (change 

parent in English). However, SR cultivation has been developed in various Indonesian regions but has not received 

a good response from farmers. As a result, SR cultivation is stagnant in Indonesia. Indeed, SR production is 

considered lower than the transplanting system (TS). The low production is because farmers do not know the role of 

agronomic factors affecting the growth and yield of SR.  

Rice is a food crop that has been cultivated from generation to generation by Indonesian farming communities. 

This technology is more efficient in cost and labor than the TS because it does not involve tillage, seeding, and 

planting. Not many rice farmers understand the benefits of using this technology. The SR cultivation can increase 

land productivity and farmer income, increase cropping intensity, efficient use of resources, and lower production 

costs. According to Surdianto et al. [1], the SR was effective enough to be developed so that farmers had the 

opportunity to adopt this technology to increase the cropping index (harvest index) and rice production. 

The SR cultivation provided hope as a climate-smart technology and resource. The SR provided an opportunity 

to increase harvest intensity per year because the growth duration was shorter than the parent rice. Besides, it can be 

cultivated with less than 50% labor, 60% water availability lower, and production costs lower than the parent rice 

[2]. The effectiveness of water use in SR cultivation was also higher [3]. This technology was feasible to be 

developed because it had a benefit-cost ratio > 1. The SR cultivation had a crop maturity period shorter (decreased 

by 45.66%), so it was a technological breakthrough to anticipate climate change (drought) [4].   

According to Erdiman et al. [5], the harvest age of the main crop could be done ten days early than 

TS to be prepared as parent SR. Then, the activity differences others in SR and TS are presented in Table 

1. 

Table 1. The activity differences in SR and TS cultivation. 

Activity Cultivation system 

SR  TS 

Land preparation Stem cuttings after TS harvest Cleaning the leftover straw 

Soil tillage - Plowing and harrowing 



Seeding - Yes 

Planting - Yes 

Fertilization Following recommendations of site-

specific and increase in N (25-50%) 

Following recommendations of site-

specific 

Thinning and 

embroidery 

20-25 days after stem cuttings 

(DASC) of parent rice 

25-30 days after planting (DAP) 

Maintenance Standard of plant pests Standard of plant pests 

Harvest age 20% earlier than the age of TS 

harvest 

Following harvest age 

Remarks: - = No activity, SR = Salibu rice, and TS = Transplanting system. 

Source: Erdiman et al. [5]. 

Table 1 shows that  the difference in activities between SR and TS have no soil tillage, seeding, and planting, 

so SR is more efficient in using labor. N fertilizer should be increased to stimulate vegetative growth because the 

SR lifespan is shorter. The first and second fertilization is done earlier than the TS. The harvest age of SR is 20% 

faster than TS. 

The SR cultivation has not been much in demand by the farming community because of its low production. The 

slow development of this technology was due to the lack of information on research results so that farmers did not 

dare to speculate about trying SR cultivation. A study to know the agronomic factors affecting the growth and yield 

of SR needs to be done. Thus, SR cultivation could be developed again to maintain food in Indonesia. A literature 

review is necessary to provide complete information about the right of SR cultivation. This review article aims to 

know the role of agronomic factors in SR cultivation. 

8. SALIBU RICE 

The first SR was developed in West Sumatera (Indonesia). SR is a form of local wisdom-based technology that 

can solve the increasing need for food in Indonesia. Its harvest life is shorter than the parent rice, so it is possible to 

harvest four times in one year. Appropriate technology for rice harvesting is needed to increase time efficiency (not 

much time was lost). According to Hasan et al. [6], the application of appropriate technology for rice harvesting in 

developing countries is urgently needed to increase cropping intensity, crop productivity, and less time, effort, and 

input costs. 

SR is a modification of rice cultivation from ratoon rice. The stem cutting of the parent rice shorter or closer to 

the soil surface are more suitable for SR cultivation technology [7]. SR grows from the remaining stems that are cut 

after harvest. New shoots will emerge from the remaining stems near the soil surface and form new roots. Initial 

growth and the strength of tiller formation depend on the carbohydrate reserves of the stem and root of the parent 

rice. Furthermore, it is supported by new leaves so that the supply of carbohydrates is no longer dependent on the 

previous parent plant. The shoots will form new tillers again like TS. 

The growth and yields of SR are influenced largely by rice variety [8]. The superior varieties of seed are more 

important and beneficial for rice productivity [9]. The selection of parent rice seeds prioritized superior varieties 

with high production and short life. Short-lived types can increase the cropping index. Superior varieties with high 

production, resistance to pests and diseases, and tolerance to abiotic problems can be increased rice yields. According 

to Bui et al. [10], tolerant varieties have higher survival rates and less shoot elongation but longer root elongation 

during immersion than sensitive varieties.  

According to Sastro et al. [11], the several inbred and hybrid rice have high production and harvested lives 

shorter in Indonesia, and the superior rice varieties are shown in Table 2.  

Table 2. List of superior variety from inbred and hybrid in Indonesia. 

Superior varieties Harvest age 

(days) 

Average yields  

(ton ha-1) 

Potential yield 

(ton ha-1)  

Inbred rice: 

Inpari 11 105 6.5 8.8 

Inpari 13 99 6.6 8.0 

Inpari 18 102 6.7 9.5 

Inpari 19 104 6.7 9.5 

Inpari Sidenuk 103 6.9 9.1 

Padjajaran Agritan 105 7.8 11.0 

Cakrabuana Agritan 104 7.5 10.2 

Hybrid rice: 

Hipa 10 114 8.1 9.4 

Hipa 11 114 8.4 10.6 

Hipa 12 SBU 105 7.7 10.5 



Hipa 13 105 7.7 10.5 

Hipa 14 112 8.4 12.1 

Hipa 18 113 7.8 10.3 

Hipa 19 111 7.8 10.1 

Source: Sastro et al. [11]. 

Table 2 shows that hybrid rice has production higher than inbred rice. The hybrids in Indonesia have potential 

high production and shorter harvest age. The hybrid rice of Hipa 10, Hipa 11, and Hipa 14 can be used as the parent 

rice. These superior varieties, as parent rice, are expected to reduce high-producing genetic traits. Lardi et al. [8] 

stated that under natural conditions, plant growth is largely determined by the plants’ genetic factors, especially the 

condition of growth regulators (hormones). According to Liu et al. [12], SR growth is influenced by the growth of 

parent rice, so it can be evaluated by determining parent rice-growing conditions. 

The yield of grain in SR plants is a complement to the parent rice [13]. The high yield of hybrid rice 

is due to the increased harvest index. The hybrid is yielded significantly higher productivity than those 

cultivated in the dry season, but the difference is not significant in the wet season. Hybrids produce 

spikelet panicle-1 and 1000 grain dry weight higher than inbred rice [14]. The ratoon yield of the hybrids 

is better than inbred. The average result was 75.2% of the parent rice [15]. Short-lived varieties are more 

profitable [16]. Ratoon yields are higher using hybrid than inbred rice [17]. Utilization of the hybrid ratoon 

rice in androgenetic conditions will be saved cultivation time and costs [18]. 

Rice production is influenced by some factors, such as varieties, management, and environments. 

Among the environmental factors are agronomic traits and climate [19]. Land-use efficiency forms must 

be developed continuously [20]. The land is a key factor in production agriculture [21].  Rice as a perennial 

crop produces a stable and sustainable grain yield over successive seasons across years [22]. Hybrid rice 

had productivity and profitability higher [23]. Besides, agricultural technology innovation is an important 

factor in supporting increased rice production [24]. The efforts of SR cultivation are made to increase land 

productivity to meet food needs through SR cultivation. Rice crops can be cultivated many times a year 

by SR cultivation to increase land productivity. Agronomic factors have a big role in increasing SR 

production. 

9. AGRONOMIC FACTORS  

9.1. Availability of Soil Water 

SR allows rice harvests of 3.5–4 times year-1 with yields equivalent to the parent rice [7]. The increasing number 

in the harvest index depends on the water availability conditions. According to Negalur et al. [2], SR has a short 

growing duration, suitable in rainfed areas with residual soil moisture. Rainfed rice fields can be planted once or 

twice in harvests, making planning difficult depending on the unpredictable rainwater. Harvesting can be done 3-4 

times year-1 on semi-technical rice fields and technical irrigation. The cropping system patterns of TS (1st stage), SR 

(2nd stage), and SR (3rd stage) are more profitable than TS (1st stage) and TS (2nd stage) in one year. 

The selection of rice varieties is better determined by water conditions in the field [25]. Increasing land 

productivity is a determining factor for rainfed rice farming [26]. Rice breeders regard ratooning as an important 

practice for sustainable rice production in tropical agricultural systems to maximize profits [27]. Rainfed land has 

important benefits in increasing food production. TS is better than the seed-direct system. There is a time to take 

advantage of residual soil moisture [16]. Rice cultivation in rainfed lowland can increase from one to two harvests 

using the TS (1st stage) and SR (2nd stage) in a year.  

The soil moisture content influences the main crop harvest [28]. The inundation height of 5 cm from the soil 

surface results in plants taller and more tillers than the saturated condition treatment with a 0.5 cm water layer [29]. 

Saturated conditions up to 1 cm in height can be applied in rice cultivation by farmers and do not affect rice 

production and soil characteristics [30]. Ratoon rice yields show that inundation (full flooding) gives the highest 

yield than inundation intervals of 2, 4, and 6 days [31]. 

In contrast to Elkheir et al. [32], each soil type is essential to conserve water, and yields show better rice 

production under aerobic conditions. According to Bleoussi et al. [33], the protein content of each rice variety 

increases with increasing drought- intensity. The groundwater deficit has significant implications for grain quality. 

Momolu [34] stated that grain yields for all rice cultivars decrease with the formation of tillers and theses due to the 

extended stress period. 

The rice field ecosystem is divided into lowlands, highlands, and waters. Rice ratooning is more suitable for 

lowland rice fields [35]. The SR cultivation can be done on rainfed land, although it can be done in two stages, TS 

(1st stage) and SR (2nd stage), due to the limited availability of soil water. Barnaby et al. [36] stated that rice plants 

have a variety of physiological and metabolic strategies in producing tolerance to water stress. It is necessary for rice 

varieties selection that is adaptable to deficit irrigation production systems or less water. The model of SR cultivation 

pattern is presented in Table 3. 

Table 3. The model of SR cultivation in rice fields. 



Rice fields types Generation of the rice plant 

TS 

(1st generation) 

SR 

(2nd generation) 

SR 

(3rd generation) 

SR 

(4th generation) 

Rainfed land ϴ √ - - 

Semi-technical 

irrigated 

ϴ √ √ - 

Technical irrigated ϴ √ √ √ 

Remarks: TS = Transplanting system, SR = Salibu rice, ϴ = TS cultivation, √ = SR cultivation, and - = 

No cultivation. 

Table 3 shows that soil water availability for one year will determine the number of SR cultivation 

stages. In semi-technical irrigated land, it can be increased to 3 harvests year-1 with the patterns, TS (1st 

stage), SR (2nd stage), and SR (3rd stage). In comparison, on technical irrigated land, it can be increased to 

4 rice harvests a year with the patterns, the TS (1st stage), SR (2nd stage), SR (3rd stage), and SR (4th stage). 

The SR can be cultivated more than four times from one planting of parent rice. 

9.2. Time and Height of Stem Cuttings 

The SR cultivation is better implemented in a land that is not always inundated [37]. During two 

weeks before and after harvest, soil water content should be cultivated in field capacity. Initial shoots 

growth of SR is better if the field capacity conditions than inundated. Rice varieties’ ability to produce the 

number of shoots or tillers after cutting the stem of main rice depends on genetic and environmental 

characteristics, including soil water content availability. Shiraki et al. [38] stated that soil moisture 

conditions two weeks before and after the harvest significantly affects grain yield. Ratoon plants in dry 

soil moisture conditions can be increased yields by 69% than humid or flood conditions. According to 

Oda et al. [39], late irrigation is recommended in ratoon rice management practices.  

Cutting time of the stem at physiological maturity is given the best ratoon yield [40]. Rice yields are 

proportional to the number of ratoon tillers produced. The late stem cuttings have the most effect on the 

ratoon tillers number [39]. The stem cutting shorter causes the ratoon growth to change longer at the 

vegetative stage of growth and delays the maturity of the grain [41].  Cutting height significantly 

influences plant height, the number of grains per panicle, and filled grains. Fitri et al. [7] showed that the 

optimal results for the number of productive tillers, the number of seeds per panicle, and rice productivity 

are obtained when the remaining stems are cut at the height of 3-5 cm above the soil surface, and carried 

out at the age of 7-8 days after harvest (DAH).  

The main crop’s first harvest is done at 5 cm of cutting height [42]. Carbohydrates are needed to 

maintain metabolic activity during the initial growth stages. The remaining stems provided the energy 

requirements for new tillers’ growth after cutting, and then the tillers immediately became autotrophic [8]. 

The highest yield of ratoon rice (Ciherang variety) is achieved when cutting stems at harvest with a height 

of 3 cm above the soil surface with a grain yield of 3.54 tons ha-1  [43]. The effect of cutting height on rice 

yields depends on the photosynthetic conditions and the number of internodes remaining in the main stem 

as a place for ratoon shoots to appear [44]. 

There are differences in the differentiation and dynamics of shoot growth at the stem nodes. The 

morphology of vegetative organs shows that hormones regulate shoot growth on the main stem nodes. 

There are several proteins involved in brassinosteroid biosynthesis. Brassinosteroid signaling plays a role 

in the germination of axillary buds of ratoon rice [45]. The ability of rice crops to produce ratoon is 

strongly influenced by the carbohydrate and phytohormone content left in the stem meristem tissue after 

harvest [46]. If the stems’ cutting is done 2-3 cm from the soil surface, the new germin shoots could be 

reproduced to form the next new rice tiller. The difference in the emergence of new shoots on the parent 

stem can be seen in Fig. 1. 



  

Fig. (1). The emergence of new shoots on the remaining stems with different cutting height in 14 DASC. 

In higher cutting (Fig. 1a), new lateral shoots emerge from the upper stem node. Stem cuttings taller 

produce more new shoots, and soon new leaf forms. Shoots have short vegetative growth so that the leaves 

number is small and the leaf area size is narrow, and immediately move into the reproductive phase. In 

stem cutting lower (Fig. 1b), new shoots grew from the basal stem. The shorter stem cuttings caused new 

shoots to grow in the soil surface and immediately form new roots, producing new tillers. Rice tillers have 

a more extended vegetative growth phase and produce more and the leaf area broader. The leaf area 

number affects the photosynthesis process to produce carbohydrates.  

The ratoon tillers are related to the level of stem carbohydrates at harvest time [28]. Stem cuttings higher cause 

the plant to grow and flower quickly because the shoots take advantage of the remaining carbohydrate reserves in 

the stem of the parent plant. In contrast to stem cuttings shorter, new shoots are formed to produce new roots. 

Furthermore, the new shoots from the next new tillers so that the vegetative life is longer. Mareza et al. [44] indicated 

that the lower stem cuttings cause the tiller number clump-1 lower and more productive. The number and leaves area 

tiller-1 is more and wider, but the leaf area clump-1 is lower. Also, stem cutting results in flowering age and harvesting 

being longer, tillers’ dry weight higher, and the same seed carbohydrate content as the parent plant, but plant dry 

weight clump-1 is lower. 

9.3. Dose and Time of Fertilization 

The regrowth of tillers depends on the carbohydrate reserves in the plant stems or roots remaining 

after pruning. The carbohydrates are needed to maintain metabolic activity during the initial stages of 

regrowth. The energy is required to supply new tillers immediately becomes autotrophic [47]. 

Furthermore, after the shoots grow, it takes a sufficient supply of nutrients from the environment to support 

normal growth like the previous parent rice. Nutrients in the soil during the harvest of the main crop 

greatly affect the performance of the shoots.  

The growth and yields of SR are primarily influenced by the balanced nutrients [8]. Better yields of 

ratooned crops were possible by increasing fertilization, mainly nitrogen [46]. SR age is shorter than the 

parent rice, so a balanced fertilization system is needed to strengthen its vegetative growth. Nitrogen (N), 

phosphorus (P2O5), and potassium (K2O) are the primary nutrients for increasing and sustaining SR 

productivity.  

The urea fertilizer application can be increased the N element in the soil. The N availability can be 

caused plant leaves to look greener, the number of tillers was more, accelerate the growth of shoots, roots, 

photosynthesis, and stimulate rice plants’ growth. According to Ambarita et al. [48], the excessive N 

application will be inhibited the absorption of other elements so that growth and yield will be decreased 



and increased the amount of empty grain. Mamun et al. [49] showed that using an additional 25% nitrogen 

of the recommended dose for ratoon crops after harvesting the main crop can yield economic yields for 

hybrid rice. 

Fertilizer application was done in 3 stages. The first fertilization was applied at 10 DAH (20% of urea 

dose), the second at 21 DAH (40% of urea dose), and the third at 35 DAH (40% of urea dose). The dose 

of 375 kg ha-1 urea application significantly affected the increase of the number of tillers (32.06 tillers 

clump-1), the number of panicles (18.86 units clump-1), and grain dry weight (0.63 kg m-2) in SR cultivation 

of Ciherang variety [50]. The dose of 50 kg ha-1 urea and 50 kg ha-1 NPK Phonska fertilizer did not 

significantly affect rice production between the three zones of high, medium, and lowland on the Salibu 

system [7]. NPK Phonska was an inorganic fertilizer with the name NPK compound fertilizer consisting 

of several macronutrients, such as nitrogen (N), phosphorus (P), potassium (K), and sulfur (S). The content 

of NPK Phonska 15-15-15 was N (15%), P2O5 (15%), K (15%), and S (10%). Rice farmers widely use 

this fertilizer because it can be increased yields and grain quality. 

An increase in nitrogen dose within a certain range was followed by an increase in leaf area index, 

plant height, number of tillers, net photosynthesis rate, transpiration rate, and grain yield. In addition, 

increasing nitrogen dose on grain yield index and nitrogen contribution rate were parabolic  [51]. The 

dosage of nitrogen fertilizer had a different effect on the number of tillers per clump, the percentage of 

filled grains per panicle, and the weight of 1000 grains [52]. The vegetative age of SR was shorter than 

the parent plant. Delay in fertilization can lead to fewer tillers and decreased grain yields. Rice plants must 

be absorbed sufficient N, P, and K during the growth stage to obtain optimal growth characteristics and 

yields [53]. Fertilization of SR was carried out according to site-specific recommendations. According to 

Kristamtini et al. [4] dose of fertilizer application is suitable with recommendations from paddy soil test 

equipment and was given in two times. The first fertilization was given as much as 40% of the 

recommended dose at 15-20 days after stem cuttings (DASC). The second fertilization was done as much 

as 60% of the recommended dose at 30-35 DASC. Suparwoto and Waluyo [54] stated that the first 

fertilization was done at 14 DASC by applying 150 kg ha-1 urea fertilizer. The second was at 40 DASC 

with 25 kg ha-1 SP-36 and 25 kg ha-1 KCl fertilizers. 

Based on the results of previous studies, a summary of the dose of fertilizer and time of fertilization 

in the cultivation of SR can be made. For more details, it is shown in Table 4.  

Table 4. The dose and time of fertilization in salibu rice cultivation. 

Dose of fertilizer Time of fertilization References 

Recommendations from 

paddy soil test equipment 

The first fertilization was applied as much as 40% of the 

recommended dose at 15-20 DASC, and the second was 

60% of the recommended dose at 30-35 DASC. 

Kristamtini et 

al. [4]. 

375 kg ha-1 urea The first fertilization was applied at 10 DAH (20% of urea 

dose), the second at 21 DAH (40% of urea dose), and the 

third at 35 DAH (40% of urea dose). 

Safrudin [50]. 

150 kg ha-1 urea, 150 kg 

ha-1 SP-36, and 25 kg ha-1 

KCl 

The first fertilization was applied at 14 DASC (150 kg ha-

1 urea), the second was 40 DASC (150 kg ha-1 SP-36, and 

25 kg ha-1 KCl). 

Suparwoto 

and Waluyo 

[54]. 

Table 4 shows that the dose of fertilizer and the time of fertilization still look varied. Therefore, it is 

necessary to research the type and dose of fertilizer and the right time of application. Even though there 

is no recommendation for site-specific fertilization, SR cultivation is still profitable compared to TS from 

the farming aspect. 

The SR was more profitable than TS. The farmers can make the cost savings of the production process 

in the second planting season. Production activities such as plowing, harrowing, nursery, seedlings 

removal, planting, and purchasing seeds were not carried out. According to Surdianto et al. [1], the 

comparison of costs among SR and TS is shown in Table 5. 

Table 5. The comparison of costs among SR and TS. 

No. Cost description Total (Rp. ha-1) Cost difference  

(Rp. ha-1) SR  TS 

1. Labor cost (6,083,333) (7,790,000) 1,706,667 



 Nursery - 330,000  

 Soil tillage - 1,300,000  

 Planting - 1,200,000  

 Stem cuttings 660,000 -  

 Maintenance (stitching, 

weeding, fertilization, and 

spraying) 

3,440,000 2,720,000  

 Harvest and thresh 1,983,333 2,240,000  

2. Cost of production facilities (4,455,000) (4,623,000) 168,000 

 Seeds - 480,000  

 Anorganik fertilizer 1,145,000 1,505,00  

 Manure fertilizer 1,680,000 900,000  

 Pesticide 1,630,000 1,738,00  

1 + 2 Total 10,338,333 11,483,000 1,874,667 

Remarks: Rp. = Rupiah (Indonesia), - = No activity, SR = Salibu rice, and TS = Transplanting system. 

Source: Surdianto et al. [1]. 

Table 5 shows that the cost difference between the SR and TS is Rp. 1,874,667 ha-1 for each growing 

season. It means the SR cultivation system can increase farmers’ income and production costs that can be 

eliminated. 

CONCLUSION AND RECOMMENDATION 

The reviewed literature above showed that the development of SR cultivation in Indonesia was slow, but it can 

be improved again. Farmers need to apply the agronomic factors that affect the success of SR cultivation. The soil 

water availability for one year will be determined the number of stages of SR cultivation. Two weeks before and 

after harvesting parent rice, soil water content should be cultivated in field capacity. Stem cuttings as high as 3-5 cm 

from the soil surface at 7-8 DAH were the right method for SR cultivation. Fertilizer dose was carried out according 

to site-specific recommendations. The first fertilization was given as much as 40% at 14-21 DASC and the second 

as much as 60% at 30-40 DASC. The soil water availabity, time and height of the stem cuttings, and dose and time 

of fertilization affected SR cultivation. Three agronomic factors need to be applied by farmers in SR cultivation.  

LIST OF ABBREVIATIONS 

DAH = Days After Harvest 

DAP = Days After Planting 

DASC = Days After Stem Cuttings 

N, P, K, 

S 

 Nitrogen, Phosphorus, Potassium (K), and 

Sulfur 

SR = Salibu Rice 

TS = Transplanting System 
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Abstract: 

Background: 

Salibu rice cultivation is one of the technologies that have been developed in Indonesia but not continued. This technology has great potential to 

increase land productivity. The unsustainability of the salibu rice cultivation is due to the lower yield than the parent rice. Not many farmers are 

aware of the agronomic factors that can increase the growth and yield of the salibu rice. 

 

Objective: 

This review article aims to explore the role of agronomic factors in salibu rice cultivation. 

 

Results: 

The review article shows that agronomic factors play a major role in salibu rice cultivation. The soil water availability for one year could be 

determined by the number of stages of SR cultivation. Two weeks before and after harvesting parent rice, soil water content should be estimated 

in terms of field capacity. Stem cuttings as high as 3-5 cm from the soil surface at 7-8 days after harvest are the right SR cultivation methods. The 

fertilizer dose should be taken according to site-specific recommendations. 40% fertilization should be carried out at 14-21 days after stem cuttings, 

and the second at 60% at 30-40 days after stem cuttings in salibu rice cultivation. 
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I. 1. INTRODUCTION 

Various innovations are continuously made to increase national food self-sufficiency and farmers’ income. One 

of the innovations is using salibu rice (SR) cultivation technology. Salibu is an abbreviation from ‘salin ibu’ (change 

parent in English). However, SR cultivation has been developed in various Indonesian regions but has not received 

a good response from farmers. As a result, SR cultivation is stagnant in Indonesia. Indeed, SR production is 

considered less effective 
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than the transplanting system (TS). The low production as a result of using this method is because farmers are not 

aware of the impact of agronomic factors on the growth and yield of SR. 

Rice is a food crop that has been cultivated from generation to generation by Indonesian farming communities. 

The technology of SR cultivation is more efficient in cost and labor than the TS because it does not involve tillage, 

seeding, and planting. Not many rice farmers understand the benefits of using this technology. The SR cultivation 

can increase land productivity and farmer income, and increase cropping intensity, make efficient use of resources, 

and lower the production costs. According to Surdianto et al. [1], the SR is effective enough to be developed so 

that farmers can have the opportunity to adopt this technology to increase the cropping index and rice production. 

The SR cultivation provides hope as a climate-smart technology and resource. The SR provides an opportunity 

to increase harvest intensity per year because the growth duration is shorter than the parent rice. Besides, it can be 

cultivated with less than 50% labor, 60% lower water availability, and lower production costs than the parent rice 

[2]. The effectiveness of water use in SR cultivation is also higher [3]. This technology is feasible to be developed 

because it has a benefit-cost ratio > 

1. The SR cultivation has a short crop maturity period (a decrease by 45.66%), thus it is a technological breakthrough to anticipate 

climate change (drought) [4]. 

According to Erdiman et al. [5], the harvest age of the main crop could be ten days earlier than TS to be prepared 

as parent SR. The activity differences in SR and TS are presented in Table 1. 

II. TABLE 1. THE ACTIVITY DIFFERENCES IN SR AND TS CULTIVATION. 

 

Activity Cultivation System 

SR TS 

Land preparation Stem cuttings after TS 

harvest 

Cleaning the leftover 

straw 

Soil tillage - Plowing and harrowing 

Seeding - Yes 

Planting - Yes 

Fertilization Following site-specific 

recommendations and 

increase in N (25-50%) 

Following site-specific 

recommendations 

Thinning and 

embroidery 

20-25 days after stem 

cuttings (DASC) of parent 

rice 

25-30 days after 

planting (DAP) 

Maintenance Standard of plant pests Standard of plant pests 

Harvest age 20% earlier than the age 

of TS harvest 

Following harvest age 

Note: - = No activity, SR = Salibu rice, and TS = Transplanting system. Source: Erdiman et al. [5]. 

Table 1 shows that SR requires no soil tillage, seeding, and planting, so SR involves more efficient use 

of labor than TS. N fertilizer should be increased to stimulate vegetative growth because the SR lifespan 

is shorter. The first and second fertilization is done earlier than the TS. The harvest age of SR is 20% 

faster than TS. 

The SR cultivation has not been much in demand by the farming community because of its low production. The 

slow development of this technology was due to the lack of information on its results due to which the farmers did 

not dare to speculate about trying SR cultivation. A study focused on the agronomic factors affecting the growth and 

yield of SR needs to be carried out. Thus, SR cultivation could be developed again to maintain food production in 

Indonesia. A literature review is necessary to provide complete information regarding SR cultivation. This review 

article aims to explore the role of agronomic factors in SR cultivation. 
 

2. SALIBU RICE 

The first SR was developed in West Sumatera (Indonesia). SR is a form of local wisdom-based technology that 

can solve the increasing need for food in Indonesia. Its harvest life is shorter than the parent rice, so it is possible to 

harvest four times in one year. Appropriate technology for rice harvesting is needed to increase time efficiency. 

According to Hasan et al. [6], the application of appropriate technology for rice harvesting in developing countries is 

urgently needed to increase cropping intensity, crop productivity, and reduce time, effort, and input costs. 

SR is a modification of rice cultivation from ratoon rice. The stem cutting of the parent rice shorter or closer to 

the soil surface is more suitable for SR cultivation technology [7]. SR grows from the remaining stems that are cut 

after harvest. New shoots emerge from the remaining stems near the soil surface and form new roots. Initial growth 

and strength of tiller formation depend on the carbohydrate reserves of the stem and root of the parent rice. 
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Furthermore, the tiller is supported by new leaves so that the supply of carbohydrates is no longer dependent on the 

previous parent plant. The shoots then form new tillers again like TS. 

The growth and yields of SR are influenced largely by rice variety [8]. The superior varieties of seed are more 

important and beneficial for rice productivity [9]. In the selection of parent rice seeds, superior varieties with high 

production and short life are prioritized. Short-lived types can increase the cropping index. Superior varieties with 

high production, resistance to pests and diseases, and tolerance to abiotic problems can increase the rice yields. 

According to Bui et al. [10], tolerant varieties have higher survival rates and less shoot elongation but longer root 

elongation during immersion compared to sensitive varieties. 

According to Sastro et al. [11], several inbred and hybrid rice have high production and shorter harvest lives in 

Indonesia; the superior rice varieties are shown in Table 2. 

III. TABLE 2. LIST OF SUPERIOR VARIETIES OF INBRED AND HYBRID RICE IN INDONESIA. 

 

Superior Varieties Harvest Age 

(Days) 

Average 

Yields 

(ton ha-1) 

Potential Yield 

(Ton ha-1) 

Inbred Rice: 

Inpari 11 105 6.5 8.8 

Inpari 13 99 6.6 8.0 

Inpari 18 102 6.7 9.5 

Inpari 19 104 6.7 9.5 

Inpari Sidenuk 103 6.9 9.1 

Padjajaran Agritan 105 7.8 11.0 

Cakrabuana Agritan 104 7.5 10.2 

Hybrid rice: 

Hipa 10 114 8.1 9.4 

Hipa 11 114 8.4 10.6 

Hipa 12 SBU 105 7.7 10.5 

Hipa 13 105 7.7 10.5 

Hipa 14 112 8.4 12.1 

Hipa 18 113 7.8 10.3 

Hipa 19 111 7.8 10.1 

Source: Sastro et al. [11]. 
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Table 2 shows that the production of hybrid rice is higher than inbred rice. The hybrids in Indonesia have a 

potentially high production rate and shorter harvest age. The hybrid rice of Hipa 10, Hipa 11, and Hipa 14 can be 

used as the parent rice. These superior varieties, as parent rice, are expected to reduce high-producing genetic traits. 

Lardi et al. [8] stated that under natural conditions, plant growth is largely determined by the plants’ genetic factors, 

especially the condition of growth regulators (hormones). According to Liu et al. [12], SR growth is influenced by 

the growth of parent rice, so it can be evaluated by determining parent rice-growing conditions. 

The yield of grain in SR plants is a complement to the parent rice [13]. The high yield of hybrid rice is due to the 

increased harvest index. The hybrids significantly exhibit higher productivity than those cultivated in the dry season, 

but the difference is not significant in the wet season. Hybrids produce spikelet panicle-1 and 1000 grain dry weight 

higher than inbred rice [14]. The ratoon yield of the hybrids is better than inbred. The average result is 75.2% of the 

parent rice [15]. Short-lived varieties are more profitable [16]. Ratoon yields are higher using hybrid than inbred rice 

[17]. Utilization of the hybrid ratoon rice in androgenetic conditions will save cultivation time and costs [18]. 

Rice production is influenced by some factors, such as varieties, management, and environments. Among the 

environmental factors are agronomic traits and climate [19]. Land-use efficiency forms must be developed 

continuously [20]. Land is a key factor in production agriculture [21]. Rice as a perennial crop produces a stable and 

sustainable grain yield over successive seasons across years [22]. Hybrid rice involve higher productivity and 

profitability [23]. Besides, agricultural technology innovation is an important factor in supporting increased rice 

production [24]. The efforts of SR cultivation are made to increase land productivity in order to meet food needs 

through SR cultivation. Rice crops can be cultivated many times a year by SR cultivation, thereby increasing land 

productivity. Agronomic factors play a big role in increasing SR production. 
 

3. AGRONOMIC FACTORS 
 

3.1. Availability of Soil Water 

SR allows rice harvests to be carried out 3.5–4 times a year with yields equivalent to the parent rice [7]. The 

increasing harvest index depends on the water availability conditions. According to Negalur et al. [2], SR has a short 

growing duration, suitable in rainfed areas with residual soil moisture. Rainfed rice fields can be planted once or 

twice in harvests, making planning difficult depending on the unpredictable rainwater. Harvesting can be done 3-4 

times a year on semi- technical rice fields and fields involving technical irrigation. The cropping system patterns of 

TS (1st stage), SR (2nd stage), and SR (3rd stage) are more profitable than TS (1st stage) and TS (2nd stage) in one year. 

The selection of rice varieties is better determined by water conditions in the field [25]. Increasing land 

productivity is a determining factor for rainfed rice farming [26]. Rice breeders regard ratooning as an important 

practice for sustainable rice production in tropical agricultural systems to maximize profits [27]. Rainfed land has 

important benefits in increasing food production. TS is better than the seed-direct system as it takes advantage of 

residual soil moisture [16]. Rice cultivation in rainfed lowland can increase from one to two harvests using the TS 

(1st stage) and SR (2nd stage) in a year. 

The soil moisture content influences the main crop harvest [28]. The inundation height of 5 cm from the soil 

surface results in taller plants and more tillers than the saturated condition treatment with a 0.5 cm water layer [29]. 

Saturated conditions up to 1 cm in height can be applied in rice cultivation by farmers, which will not affect rice 

production and soil characteristics [30]. Ratoon rice yields show that inundation (full flooding) provides the highest 

yield than inundation intervals of 2, 4, and 6 days [31]. 

In contrast to the findings presented by Elkheir et al. [32], each soil type essentially conserves water due to which 

fields show better rice production under aerobic conditions. According to Bleoussi et al. [33], the protein content of 

each rice variety increases with increasing drought intensity. The groundwater deficit has significant implications for 

grain quality. Momolu [34] stated that grain yields for all rice cultivars decrease with the formation of tillers due to 

the extended stress period. 

The rice field ecosystem is divided into lowlands, highlands, and water. Rice ratooning is more suitable for 

lowland rice fields [35]. The SR cultivation can be done on rainfed land, although it can be done in two stages, TS 

(1st stage) and SR (2nd stage), due to the limited availability of soil water. Barnaby et al. [36] stated that rice plants 

have a variety of physiological and metabolic strategies in producing tolerance to water stress. It is necessary for 

rice varieties selection that is adaptable to deficit irrigation production systems or less water. The model of SR 

cultivation pattern is presented in Table 3. 

IV. TABLE 3. THE MODEL OF SR CULTIVATION IN RICE FIELDS. 
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Rice Fields 

Types 

Generation of the Rice Plant 

TS 

(1st      

Generation) 

SR 

(2nd    

Generation) 

SR 

(3rd    

Generation) 

SR 

(4th     

Generation) 

Rainfed land ϴ √ - - 

Semi-technical 

irrigated land 

ϴ √ √ - 

Technical 

irrigated land 

ϴ √ √ √ 

Remarks: TS = Transplanting system, SR = Salibu rice, ϴ = TS cultivation, √ = SR cultivation, and - = No cultivation. 

Table 3 shows that soil water availability for one year will determine the number of SR cultivation stages. In 

semi- technical irrigated land, it can be increased to 3 harvests per year with the patterns, TS (1st stage), SR (2nd 

stage), and SR (3rd stage). In comparison, on technical irrigated land, it can be increased to 4 rice harvests a year 

with the patterns, the TS (1st stage), SR (2nd stage), SR (3rd stage), and SR (4th stage). The SR can be cultivated more 

than four times from one planting of parent rice.  

3.2. TIME AND HEIGHT OF STEM CUTTINGS 

The SR cultivation is better implemented in a land that is not always inundated [37]. During two weeks before 

and after harvest, soil water content should be maintained according to field capacity. Initial shoots growth of SR is 

better if the field capacity conditions are maintained rather than inundated. Rice varieties’ ability to produce the 

number of shoots or tillers after cutting the stem of main rice depends on genetic and environmental characteristics, 

including soil water content availability. Shiraki et al. [38] stated that soil moisture conditions two weeks before and 

after the harvest significantly affect grain yield. Ratoon plants in dry soil moisture conditions can increase yields by 

69% than humid or flood conditions. According to Oda et al. [39], late irrigation is recommended in ratoon rice 

management practices. 

Cutting of the stem at physiological maturity provides the best ratoon yield [40]. Rice yields are proportional to 

the number of ratoon tillers produced. The late stem cuttings have the most effect on the ratoon tillers number [39]. 

The shorter stem cutting causes the ratoon growth to be longer at the vegetative stage of growth, and delays the 

maturity stage of the grain [41]. Cutting height significantly influences plant height, the number of grains per panicle, 

and filled grains. Fitri et al. [7] showed that the optimal results for the number of productive tillers, the number of 

seeds per panicle, and rice productivity are obtained when the remaining stems are cut at the height of 3-5 cm above 

the soil surface, and carried out at the age of 7-8 days after harvest (DAH). 

The main crop’s first harvest is done at 5 cm of cutting height [42]. Carbohydrates are needed to maintain 

metabolic activity during the initial growth stages. The remaining stems provide the energy requirements for new 

tillers’ growth after cutting, and then the tillers immediately become autotrophic [8]. The highest yield of ratoon rice 

(Ciherang variety) is achieved when stems are cut at harvest with a height of 3 cm above the soil surface with a grain 

yield of 3.54 tons ha-1 [43]. The effect of cutting height on rice yields depends on the photosynthetic conditions and 

the number of internodes remaining in the main stem as a place for ratoon shoots to appear [44]. 

There are differences in the dynamics of shoot growth at the stem nodes. The morphology of vegetative organs 

shows that hormones regulate shoot growth on the main stem nodes. There are several proteins involved in 

brassinosteroid biosynthesis. Brassinosteroid signaling plays a role in the germination of axillary buds of ratoon rice 

[45]. The ability of rice crops to produce ratoon is strongly influenced by the carbohydrate and phytohormone content 

left in the stem meristem tissue after harvest [46]. If the stems’ cutting is done 2-3 cm from the soil surface, the new 

germin shoots could be reproduced to form the next new rice tiller. The difference in the emergence of new shoots 

on the parent stem can be seen in Fig. (1). 

In higher cutting (Fig. 1a), new lateral shoots emerge from the upper stem node. Taller stem cuttings produce 

more new shoots, and soon, new leaves form. Shoots have a short vegetative growth so the leaves number is small 

and the leaf area size is narrow, and they immediately move into the reproductive phase. In lower stem cutting (Fig. 

1b), new shoots grow from the basal stem. The shorter stem cuttings cause new shoots to grow in the soil surface 

that immediately form new roots, producing new tillers. Rice tillers have a more extended vegetative growth phase 

and produce more leaves extending to a broader area. The leaf area affects the photosynthesis process, producing 

carbohydrates. 
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Fig. (1). The emergence of new shoots on the remaining stems with different cutting heights in 14 DASC. 

 
The ratoon tillers are related to the level of stem carbohydrates at harvest time [28]. Higher stem cuttings cause 

the plant to grow and flower quickly because the shoots take advantage of the remaining carbohydrate reserves in 

the stem of the parent plant. In contrast to shorter stem cuttings, new shoots are formed to produce new roots. 

Furthermore, new shoots arise from the next new tillers so the vegetative life is longer. Mareza et al. [44] indicated 

that the lower stem cuttings cause the tiller number per clump to be lower and more productive. The number and 

leaves area per tiller- is more wider, but the leaf area per clump is lower. Also, stem cutting results in longer flowering 

age and harvesting, higher dry weight of the tillers, and the same seed carbohydrate content as the parent plant, but 

plant dry weight per clump is lower. 
 

3.3. DOSE AND TIME OF FERTILIZATION 

The regrowth of tillers depends on the carbohydrate reserves in the plant stems or roots remaining after pruning. 

The carbohydrates are needed to maintain metabolic activity during the initial stages of regrowth. The energy is 

required to supply new tillers that immediately become autotrophic [47]. Furthermore, after the shoots grow, it takes 

a sufficient supply of nutrients from the environment to support normal growth like the previous parent rice. 

Nutrients in the soil during the harvest of the main crop greatly affect the performance of the shoots. 

The growth and yields of SR are primarily influenced by the balanced nutrients [8]. Better yields of ratooned 

crops are possible by increasing fertilization, mainly the supply of nitrogen [46]. SR age is shorter than the parent 

rice, so a balanced fertilization system is needed to strengthen its vegetative growth. Nitrogen (N), phosphorus 

(P2O5), and potassium (K2O) are the primary nutrients for increasing and sustaining SR productivity. 

The urea fertilizer application can increase the N element in the soil. The N availability can cause plant leaves to 

look greener, the number of tillers to be more, accelerate the growth of shoots, roots, photosynthesis, and stimulate 

rice plants’ growth. According to Ambarita et al. [48], the excessive N application can be inhibited by the absorption 

of other elements, which may lead to decreased growth and yield and increased amount of empty grain. Mamun et 

al. [49] showed that using an additional 25% nitrogen of the recommended dose for ratoon crops after harvesting the 

main crop can yield economic yields for hybrid rice. 

In a study, fertilizer application was done in 3 stages. The first fertilization was applied at 10 DAH (20% of urea 

dose), the second at 21 DAH (40% of urea dose), and the third at 35 DAH (40% of urea dose). The dose of 375 kg 

ha-1 urea application significantly affected the increase in the number of tillers (32.06 tillers clump-1), the number of 

panicles (18.86 units clump-1), and grain dry weight (0.63 kg m-2) in SR cultivation of Ciherang variety [50]. The 

dose of 50 kg ha-1 urea and 50 kg ha-1 NPK Phonska fertilizer did not significantly affect rice production between the 

three zones of high, medium, and lowland on the Salibu system [7]. NPK Phonska is an inorganic fertilizer with the 

name NPK compound fertilizer consisting of several macronutrients, such as nitrogen (N), phosphorus (P), potassium 

(K), and sulfur (S). The content of NPK Phonska 15-15-15 is N (15%), P2O5 (15%), K (15%), and S (10%). Rice 

farmers widely use this fertilizer because it can increase the yield and grain quality. 

An increase in nitrogen dose within a certain range is followed by an increase in leaf area index, plant height, 

number of tillers, net photosynthesis rate, transpiration rate, and grain yield. In addition, the effect of increasing 

nitrogen dose on grain yield index and nitrogen contribution rate are parabolic [51]. The dosage of nitrogen fertilizer 

has a different effect on the number of tillers per clump, the percentage of filled grains per panicle, and the weight 

of 1000 grains [52]. The vegetative age of SR is shorter than the parent plant. A delay in fertilization can lead to 

fewer tillers and decreased grain yields. Rice plants must absorb sufficient N, P, and K during the growth stage to 
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obtain optimal growth characteristics and yields [53]. Fertilization of SR is carried out according to site- specific 

recommendations. According to Kristamtini et al. [4], the dose of fertilizer application should comply with 

recommendations from paddy soil test equipment and be given in two times. The first fertilization should be done at 

40% of the recommended dose at 15-20 days after stem cuttings (DASC). The second fertilization should be as much 

as 60% of the recommended dose at 30-35 DASC. Suparwoto and Waluyo [54] reported, in their study, the first 

fertilization at 14 DASC by applying 150 kg ha-1 urea fertilizer and the second at 40 DASC with 25 kg ha-1 SP-36 

and 25 kg ha-1 KCl fertilizers. 

Based on the results of previous studies, a summary of the dose of fertilizer and time of fertilization in the 

cultivation of SR can be made. For more details, this summary is shown in Table 4. 

Table 4 shows that the dose of fertilizer and the time off ertilization vary. Therefore, it is necessary to research 

on the type and dose of fertilizer and the right time of application. Even though there is no recommendation for site-

specific fertilization, SR cultivation is still profitable compared to TS from the farming aspect. 

V. TABLE 4. THE DOSE AND TIME OF FERTILIZATION IN SALIBU RICE CULTIVATION. 

 

Dose of fertilizer Time of fertilization References 

Recommendations 

from paddy soil test 

equipment 

The first fertilization was 

applied as much as 40% of the 

recommended dose at 15-20 

DASC, and the second 

involved 60% of the 

recommended dose at 30-35 

DASC. 

Kristamtini et 

al. [4]. 

375 kg ha-1 urea The first fertilization was 

applied at 10 DAH (20% of 

urea dose), the second at 21 

DAH (40% of urea dose), and 

the third at 35 DAH (40% of 

urea dose). 

Safrudin [50]. 

150 kg ha-1 urea, 150 

kg ha-1 SP-36, and 25 

kg ha-1 KCl 

The first fertilization was 

applied at 14 DASC (150 kg 

ha-1 urea), and the second at 

40 DASC (150 kg ha-1 SP-36, 

and 25 kg ha-1 KCl). 

Suparwoto 

and Waluyo 

[54]. 

The SR has been found to be more profitable than TS. The farmers save the costs of the production process in 

the second planting season. Production activities, such as plowing, harrowing, nursery, seedlings removal, planting, 

and purchasing seeds, are not carried out. According to Surdianto et al. [1], the comparison of costs between SR 

and TS is shown in Table 5. 

VI. TABLE 5. THE COMPARISON OF COSTS BETWEEN SR AND TS. 

 
No. Cost description Total (Rp. ha-1) Cost 

difference 

(Rp. ha-1) SR TS 

1. Labor cost (6,083,333) (7,790,000) 1,706,667 

 Nursery - 330,000  

 Soil tillage - 1,300,000  

 Planting - 1,200,000  

 Stem cuttings 660,000 -  

 Maintenance (stitching, 

weeding, fertilization, 

and spraying) 

3,440,000 2,720,000  

 Harvest and thresh 1,983,333 2,240,000  

2. Cost of production 

facilities 

(4,455,000) (4,623,000) 168,000 

 Seeds - 480,000  

 Anorganik fertilizer 1,145,000 1,505,00  

 Manure fertilizer 1,680,000 900,000  

 Pesticide 1,630,000 1,738,00  

1 + 

2 

Total 10,338,333 11,483,000 1,874,667 

Remarks: - = No activity, SR = Salibu rice, and TS = Transplanting system. Source: Surdianto et al. [1]. 

Table 5 shows that the cost difference between the SR and TS is Rp. 1,874,667 ha-1 for each growing season. It 

means that
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the SR cultivation system can increase farmers’ income 

and production costs can be eliminated. 
 

VII. CONCLUSION AND RECOMMENDATION 

The literature reviewed above shows that the 

development of SR cultivation in Indonesia is slow, but 

it can be improved again. Farmers need to apply the 

agronomic factors that affect the success of SR 

cultivation. The soil water availability for one year can 

determine the number of stages of SR cultivation. Two 

weeks before and after harvesting parent rice, soil 

water content should be maintained according to field 

capacity. Stem cuttings as high as 3-5 cm from the soil 

surface at 7-8 DAH are the right method for SR 

cultivation. Fertilizer dose needs to be determined 

according to site-specific recommendations. The first 

fertilization should involve 40% of the recommended 

dose at 14-21 DASC, and the second as much as 60% 

at 30-40 DASC. The soil water availability, time and 

height of the stem cuttings, and dose and time of 

fertilization affect the SR cultivation. Three agronomic 

factors need to be applied by farmers in SR cultivation. 
 

VIII. LIST OF ABBREVIATIONS 

DAH =  Days After Harvest 

DAP =  Days After Planting 

DASC = Days After Stem Cuttings 

N, P, K, S = Nitrogen, Phosphorus, Potassium (K), and Sulfur 

SR = Salibu Rice 

TS = Transplanting System 
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