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Abstract. Zarwazi LM, Junaedi A, Sopandie D, Sugiyanta, Purwono, Sakagami J-I. 2022. Prospective rice varieties for high yield 
performance on modified ratoon salibu cultivation. Biodiversitas 23: 1065-1071. Modified Ratoon Salibu (MRS) differs from ratoon 

(Conventional Ratoon, CR). This research aims to investigate some rice varieties re-grown as CR and MRS after main crops are 
harvested. The experiment was conducted at Kuningan Experimental Station of Indonesian Center for Rice Research, using rice varieties 
as the main plot (Hipa 18, Hipa 19, Inpari 42, Inpari 43, IPB 3S, and Batang Piaman), and ratoon cultivation system as a sub-plot (CR 
and MRS), evaluated in the first (1) and second (2) generation after the main crop. The result showed that the growth character of MRS 
on plant height, stem diameter, blade-leaf size, root volume was significantly higher than that of CR. Furthermore, the yield component 
and yield were also significantly higher in MRS than CR. The CR yielded about 56.9 and 10.8 % of the main crops for R1 and CR2, 
respectively, whereas MRS yielded 121.0 and 93.8% of the main crops for MRS1 and MRS2, respectively. This finding could be a 
scientifically proven of local wisdom “Salibu” indigenous knowledge in Tanah Datar District of West Sumatra, Indonesia. Therefore, 

MRS could be recommended for suitable varieties and environmental conditions as the sustainable farming alternative to increase 
Cropping Index while still reaching high productivity. 

Keywords: Cropping index, productivity, sustainable farming 

Abbreviations: CR: Conventional Ratoon; DAH: days after harvest; MRS: Modified Ratoon Salibu 

INTRODUCTION 

Rice is one of the staple foods for the global population. 

Therefore, an increase in demand for rice needs to be 

followed by an increase in production. Strategies to 

increase national rice production that can be considered 
include extending planting areas, increasing land 

productivity, and increasing Cropping Index (CI) (Yuan et 

al. 2019). In addition, rice ratooning cultivation has 

become imperative to increase agricultural land 

productivity and CI (Lin 2019). Ratoon or singgang (in 

Javanese) or turiang (in Sundanese) are rice hills that re-

grow after harvesting. 

The ratoon rice system could increase cropping 

intensity due to shorter production time, and it only takes 

80-90% compared to the first harvest (Yamaoka et al. 

2017). The advantages of implementing the system are fast, 

easy, cheaper, and increased rice productivity per unit area 
and per unit time (Nakano et al. 2009; Shiraki et al. 2021). 

However, developing rice ratoon cultivation challenges are 

limited to suitable cultivars and low or unstable yields. 

Sinaga et al. (2014) reported that production from ratoon in 

rice varieties tested had a large variation between 20-50% 

of the main crop. These variations could be caused by 

genetic factors and environmental conditions such as water 

availability, soil fertility, microclimate, and attacks by pests 

and diseases (Imanuddin et al. 2018). It shows that the 

development of superior varieties for ratoon cultivation is 
needed and is expected to increase national rice production. 

The management practices of ratoon cultivation are an 

important aspect in increasing yields. Cultivating Modified 

Ratoon Salibu as “Salibu” (MRS) in Tanah Datar District, 

West Sumatra, Indonesia increased production by 

increasing CI. MRS is different from Conventional Ratoon 

(CR). CR is rice grown from part of the crop after harvest, 

shoots will usually appear on the top node, a steady supply 

of nutrients from old stems. Meanwhile, in MRS, the straw 

stump is cut again 7-10 days after harvest (DAH) and new 

buds can grow as a new tiller. At that time, the land could 

be irrigated like a transplanting system (Wang et al. 2021). 
Therefore, the photosynthetic rate of CR was lower than 

the main crop, which was the main cause of the low yield 

(Pasaribu et al. 2018). In addition, there are some reports 

that the yield of ratoon plants is influenced by 

morphological characters of varieties such as stem diameter 

(He et al. 2019), blade leaves (Dong et al. 2017), plant 
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biomass (Jiang et al. 2021), number and length of roots 

(Chen et al. 2019), panicle length (Faruq et al. 2014) as 

well as the height of cutting the main plants (Daliri et al. 

2009; He et al. 2019). Therefore, the development of 

management practices in MRS cultivation is required with 

several approaches such as selecting varieties and methods 

of cutting the main crop. 

Evaluation of varieties that are potential for ratoon 

cultivation and have higher yields in the MRS system have 

not been widely carried out. Meanwhile, some information 
about the system mentioned that rice cultivation with 

ratoon requires cheap, easy inputs and is profitable. Proper 

and good management of ratoon cultivation could increase 

production up to 72-129% higher annual grain yield 

(Santos et al. 2003; Yuan et al. 2019). Furthermore, cutting 

the ratoon by 40 cm significantly increased the yield of rice 

varieties on the main ratoon crop compared to 10 cm (He et 

al. 2019). Therefore, the results of this evaluation are 

expected to contribute to the development of MRS 

cultivation technology. 

Research on ratoons in hybrid, inbred, and new types of 
rice had been published. Several reports mentioned that the 

productivity of ratoon rice is still low at only 3.84-4.90 t 

ha-1 in hybrid rice (Chen et al. 2019), 1.5-1.6 t ha-1 in tidal 

swamp rice (Sinaga et al. 2014; Mareza et al. 2016), and 

52% in lowland rice of the main crop productivity 

(Pasaribu et al. 2018). However, the MRS system 

developed in the Tanah Datar, West Sumatra, yielded 

higher than CR. Information about MRS is still limited, 

mainly related to academic evidence of cultivation 

techniques and recommended varieties. Farmers in Tanah 

Datar District, West Sumatra Province, experienced using 
Batang Piaman local variety for a modified ratoon called 

the “Salibu” technique. This research would like to 

investigate how the difference of this MRS compared to 

CR for several release varieties. This research will give 

scientific proof on how different MRS compared to CR. 

MATERIALS AND METHODS 

The research was conducted at the Kuningan 

Experimental Station of the Indonesian Center for Rice 

Research (BB Padi) West Java, Indonesia, 6o58’47.8”S 

108o27’59.0”E, from October 2018 to August 2019. The 

study used a split-plot design. The main plot consisted of 

the following varieties: Hipa 18, Hipa 19, Inpari 42, Inpari 
43, IPB 3S, and Batang Piaman. The sub-plot was a ratoon 

system with two levels: Conventional Ratoon (CR) and 

Modified Ratoon Salibu (MRS). The treatment 

combination was repeated in 4 replications. Therefore, 

there were 48 experimental units or sub-plots. The 

experimental plot was a plot with a size of 3 m x 5 m. 

Replications were bordered with a ridge with a width of 50 

cm. 

Rice was planted with the transplanting system at the 

age of 25 days after sowing (DAS), using the 2:1 double 

row system (25-12.5-50 cm) with two seedlings per hill. 
Fertilization was adjusted to the recommended dose for the 

Cigugur District, namely 300 kg ha-1 Urea, 100 kg ha-1 

SP36, and 100 kg ha-1 KCl. Application time of Urea 

fertilizer was three times, namely 1/3 as base fertilizer after 

transplanting, 1/3 when the plant was 14 days after planting 

(DAP), and when the plant was 28 DAP, and SP36 and 

KCl fertilizer were given together with Urea in the first 

application. Following maintenance standards, rice plants 

were maintained from weeds and diseases (Windarsih and 

Utami 2017; Estiati 2019). Harvesting was conducted when 

the grains were physiologically ripe, indicated by the color 

of the grains turning yellow by 85%. 
Rice plants growing from transplanting were called the 

main crop. In the conventional ratoon system, the straw 

stem of the main crop was cut as high as 20 cm from the 

ground and maintained until harvest. While in the 

modified ratoon salibu system, after the straw was cut at 

harvest time to a height of 20 cm, it was cut again at 7 

DAH with a straw height of about 5 cm from the ground 

surface using a sickle. The dose of ratoon plant fertilizer 

was the same as the main crop fertilizer dose, applied at 3, 

21, and 42 DAH. Likewise, after harvesting the first 

generation of conventional ratoon and modified ratoon 
salibu (CR1 and MRS1), the straw stump of the first-

generation plant was cut to be maintained as the second 

generation (CR2 and MRS2). 

The variables observed in the main crop, conventional 

ratoon 1 and 2, and modified ratoon salibu 1 and 2 were 

growth variables and yield and yield components. The 

growth variables observed consisted of plant height, stem 

diameter, blade-leaf length, and root volume. Yield and 

yield component variables observed consisted of harvest 

age, the number of productive tillers, panicle length and the 

number of grains per panicle, grain weight per hill, 
percentage of filled grain per hill, the weight of 1000 seeds, 

and yield of 2.25 m to 3.0 m for projected to ha-1. The data 

obtained were analyzed for variance with the F test, then 

with the honest significant difference (HSD) or Tukey test 

with a level of 5% significance level.  

RESULTS AND DISCUSSIONS 

Ratoon system response to rice plant growth 

The analysis of variance in the first ratoon generation 

on growth variables showed significant differences in plant 

height, stem diameter, blade-leaf length, and root volume. 

The means of plant height in CR1 and CR2 was shorter 

than that of MRS1 and MRS2 (Figure 1). The stem 
diameter of CR1 and CR2 decreased by 9.4% from the 

main crop, whereas MRS1 and MRS2 were 17.1% higher 

than that of CR1 and CR2 (Figure 2). The blade-leaf length 

on MRS was higher by 107.9% than the main crop and 

CR1 and CR2. The blade-leaf length means of CR1 were 

lower than the main crop. While the blade-leaf length on 

MRS1 and MRS2 is higher than CR1 and CR2 (Figure 3). 

Root volume variables in MRS1 and MRS2 increased by 

14.1% compared to the main crop. Root volume in CR1 

and CR2 decreased by 17.3% compared to the main crop 

and 27.5% compared to MRS1 and MRS2 (Figure 4). All 
this information reflects the morphological difference of 

MRS compared to CR. The plant height, stem diameter, 
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and leaf blade size of MRS performed more likely as the 

main crop’s. This will imply that the growth and 

development of MRS are better than that of CR and may 

perform the same as the main crops.  

Batang Piaman variety was the tallest variety for the 

main crop, R, and MRS. The stem diameter of the IPB 3S 

and Batang Piaman was significantly different from the 

other varieties (Figure 2). The stem diameter of CR1 and 

CR2 was lower than MRS1 and MRS2, or the average stem 

diameter of the main crop. Negalur et al. (2017) mentioned 
that new types of rice varieties have stems with a larger 

diameter than other lowland rice. Varieties with larger stem 

diameters have better ratooning abilities than varieties with 

smaller stem diameters (Sinaga et al. 2014). The diameter of 

the stem is one of the determinants of the ratooning ability 

of the plant. He et al. (2019) reported that the diameter of 

the rice plant greatly determines the ability to regrow the 

ratoon. Higher the stem diameter produced higher the 

weight of the panicle. 

Hipa 18 blade-leaf length was significantly different 

from other varieties except for IPB 3S and Batang Piaman 

varieties. The significant effect of CR and MRS treatment 

on the length of the blade-leaf variable can be seen in Figure 

3. The figure showed that MRS has a better morphological 

agronomical growth performance than the CR. It proves that 

the MRS experienced a better vegetative growth phase. It is 

in line with Zhang et al. (2017) and Lin (2019) that the 

growth ability of rice production organs is strongly affected 

by the environment and cultivation system. 

Daliri et al. (2009) and He et al. (2019) stated that when 

cutting straw stump lower than 10 cm, the ratoon of rice 
plants will have a longer leaf length, especially blade leaf, 

compared to cutting above 10 cm. This technique impacts 

differences in the longer vegetative growth phase before 

entering the reproductive stage. The average harvesting age 

of the ratoon in this study (47-65 days after cutting) 

compared to the MRS (88-115 days after cutting) indicates 

that the CR growing period of rice crop would reach 

generative stage faster than that of MRS. This will imply 

the source capacity that may affect to yield achievement.  

 
 
 

 
Bars: Std. Error = ± 5.45 

 
Figure 1. Plant height approaching harvest time on the main crop, conventional ratoon (CR1, CR2) and modified ratoon (MRS1, MRS2) 
 
 

 

 
Bars: Std. Error = ± 0.21 

 

Figure 2. Stem diameter of the main crop, conventional ratoon (CR1, CR2) and modified ratoon salibu (MRS1, MRS2) 
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Bars: Std. Error = ± 2.16 

 
Figure 3. Blade leaf length (cm) on the main crop, conventional ratoon (CR1, CR2) and modified ratoon salibu (MRS1, MRS2) 
 

 
 

 
Bars: Std. Error = ± 4.74 

 
Figure 4. Root volume (ml) on main crop, conventional ratoon (CR1, CR2) and modified ratoon salibu (MRS1, MRS2) 

 
 
 

Data in Table 4 and 5 showed this phenomenon that a 

shorter growing period would have a lower grain index and 

yield. Dong et al. (2017) stated that the number of leaves to 

blade leaves increased vegetative growth. CR1 and CR2 of 

rice plants have blade leaf lengths that are shorter than 

MRS1 and MRS2. The length of the blade leaf affects the 

photosynthesis process for the production of plant 

assimilate. The limited assimilate production because of the 
low leaf area and blade leaf length in conventional ratoon 

(CR1, CR2) caused a lower amount of grain produced than 

the main crop and MRS1 and MRS2 (Table 2 and Table 3). 

R plants showed harvest time faster than MRS. Jiang et al. 

(2021) stated that the volume and biomass of plants greatly 

determine the duration of the vegetative stage of plants, 

which impacts the ability to produce better than plants that 

are lower in weight or biomass volume, including root 

volume. Chen et al. (2019) reported that the development 

of the number of roots and root length significantly affects 

the root volume and the length of the reproductive phase of 

rice plants. 

Rice plant response to ratoon system on yield and yield 

components 

The number of productive tillers in R plants decreased 

by 32.8% to 47.5% of the main crop, while MRS had a 

higher number of productive tillers than R (26.3-45.2%). 

Hipa 18 and Inpari 43 varieties tended to have a higher 

number of productive tillers, followed by Batang Piaman 

and Inpari 42 varieties compared to others (Table 1). The 
number of productive tillers will determine the grain's 

yield, number, and weight. Table 3 regarding grain weight 

hill-1 in CR1 and CR2 showed a decrease in grain weight of 

21.7% when the number of productive tillers decreased 

(Table 1). On the other hand, the number of productive 

tillers in MRS1 and MRS2 showed higher, on average, than 

that of CR1 and CR2. The performance of productive tillers 

in MRS1 and MRS2 showed that cutting the straw stump as 

high as ± 5cm from the ground encouraged the growth of 

more productive tillers due to pressing. The cutting height 

of the main plant stems can affect the number of tillers and 

seed yields (Harrel et al. 2009). 
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The panicle length of MRS2 was 27.2% higher than 

that of CR2 (Table 2). It indicates that the ratoon system 

has decreasing ability to produce panicle length resulting in 

a decrease in the average number of grains (Table 2). 

Panicle length is closely related to the amount of grain that 

can be supported in one panicle. The IPB 3S variety tends 

to have a higher panicle length than other varieties. Panicle 

length of ratoon plants affects other yield components 

(Faruq et al. 2014). 

IPB 3S produced the highest weight of grain which was 
significantly different from all varieties. While in CR2 and 

MRS2 plants, there was an interaction between varieties 

and the ratoon system. The ability of the rice ratoon to 

produce grain is highly dependent on the genotype, cultivation 

system, and environmental support (Dong et al. 2017). 

The main crop's highest grain weight per hill was 

produced by Inpari 43 variety followed by Batang Piaman, 

Hipa 19, Inpari 42, IPB 3S, and Hipa 18 (Table 3), 

respectively. Inpari 42 variety in the percentage of unfilled 

grain was significantly different from other varieties (Table 

3). Table 3 show that the weight of grain per hill in the 

CR1 and CR2 was significantly different from the MRS1 

and MRS2. Harrell et al. (2009) stated that the genotypes of 

ratoon rice that can produce a high weight of grain or 

equivalent to the main crop had a high percentage of grain 

content, as reflected in each Salibu treatment (MRS1 and 

MRS2). On the other hand, CR1 and CR2 produced the 
number of grains per hill lower than the main crop. It also 

resulted in a lower percentage of filled grain (Table 3), 

showing that the average empty grain weight was above 

50%. These data indicated that the productivity limiting 

factor in seed filling of ratoon plants was similar to the 

limiting factor for seed filling in the main crop.  

 
 
Table 1. Number of productive tillers on the main crop, conventional ratoon (CR1, CR2) and modified ratoon salibu (MRS1, MRS2)  
  

Varieties Main crop CR1 MRS1 CR2 MRS2 

Hipa 18 23.6 13.3 17.2 10.5 18.8 
Hipa 19 16.3 12.7 16.4 11.5 18.3 
Inpari 42 18.3 13.1 18.6 10.8 13.5 
Inpari 43 23.0 15.8 19.2 10.8 16.5 
IPB 3S 16.8 11.4 13.2 9.8 12.3 
Batang Piaman 20.7 12.8 16.3 9.0 11.0 
Means  19.8 13.3B 16.8A 10.4E 15.1D 

Note: On the same column, there was no significant difference based on the HSD test at the level of 5%. Numbers followed by the same 
letter in the Means row show no significant difference based on the HSD test at the level of 5% among the same generation. 
 
 
Table 2. Panicle length and number of grain per panicle in the main crop, conventional ratoon (CR1, CR2) and modified ratoon salibu 
(MRS1, MRS2)  
  

 Panicle length (cm) Number of grains panicle-1 (grain) 

Varieties Main crop CR1 MRS1 CR2 MRS2 Main crop CR1 MRS1 CR2 MRS2 
Hipa 18 25.3ab 25.4 25.1 18.4 23.4 122.8cd 97.7a 116.8a 95.2 116.9 
Hipa 19 23.0b 23.3 22.9 15.9 23.3 131.3c 107.9a 117.3a 87.5 132.3 
Inpari 42 24.9ab 22.2 22.7 18.1 24.3 169.8b 85.5b 148.5a 83.9 158.5 
Inpari 43 21.8b 21.1 22.3 18.9 23.7 116.3cd 88.9a 109.9a 100.8 127.4 
IPB 3S 30.6a 28.8 33.6 17.1 25.8 211.4a 135.9b 192.2a 116.8 188.9 

Batang Piaman  23.6b 23.5  24.2  17.9  25.1  94.5d  95.5a  113.3a  89.9  109.9 
Means 24.8  24.0  25.1  17.7B  24.3A  141.0  101.9E  133.0D  95.6G  138.9F 

Note: On the same column, there was no significant difference based on the HSD test at the level of 5%. Numbers followed by the same 
letter in the Means row show no significant difference based on the HSD test at the level of 5% among the same generation. 

 
 

Table 3. Grain weight per hill and percentage of filled grain per hill of the main crop, conventional ratoon (CR1, CR2) and modified 
ratoon salibu (MRS1, MRS2) 

  

 Grain Weight Hill-1 (g) Percentage of Grain Filled Hill-1(%) 

Varieties Main crop CR1 MRS1 CR2 MRS2 Main crop CR1 MRS1 CR2 MRS2 

Hipa 18 46.1 38.2 51.2 46.2 56.2 62.1b 43.6 47.2 39.4 45.7 
Hipa 19 49.9 39.6 50.7 42.9 52.9 61.3b 39.6 48.7 37.6 52.3 
Inpari 42 48.3 38.3 54.5 45.5 49.9 76.8a 47.5 74.0 43.3 70.8 

Inpari 43 51.7 40.1 50.2 47.8 51.4 61.6b 48.6 54.8 38.8 59.0 
IPB 3S 48.2 42.6 53.9 48.3 52.8 63.8b 43.0 65.6 35.3 66.5 
Batang Piaman 51.0  43.5  71.4 47.4  56.1 56.9b 47.5  53.0  37.1  56.3 
Average

 
49.2 40.4B  55.3A 46.4D 53.2C 63.75 

 
44.9F 57.2E 34.5H  58.4G 

Note: On the same column, there was no significant difference based on the HSD test at the level of 5%. Numbers followed by the same 
letter in the Means row show no significant difference based on the HSD test at the level of 5% among the same generation 



 BIODIVERSITAS  23 (2): 1065-1071, February 2022 

 

1070 

The weight of 1000 grains of the IPB 3S variety was 

significantly different from other varieties (Table 4). CR2 

and MRS2 were significantly different in this variable. This 

difference indicated that each variety had a different ability 

to collect assimilate. The ability of plants to produce grain 

and overall production could be determined by genetic and 

environmental traits, such as water availability, soil 

fertility, sunlight, temperature, and the state of plant pests 

and diseases (Sinaga et al. 2014; Imanuddin et al. 2018). 

Application of MRS after main crops would be suitable for 
recommended certain rice varieties in the suitable climate 

for optimum rice growing (temperature, sunshine, and 

moisture). Although we planted rice in the tropical area in 

this experiment, that’s no weather limitation for rice 

growing. Water supply is also available by irrigated 

facilities to not depend on natural precipitation. Pest and 

disease may be the factor that needs to anticipate. We 

considered recommending MRS in a large enough area to 

prevent yield loss by bird attack and endemic pest and 

disease. 

The average grain yield of each variety of the main crop 
was 6.5 tons-1. IPB 3S varieties and Inpari 42 produced the 

highest production. The yield increase in the Salibu system was 

around 84.7-164.4% than the main crop. On the other hand, 

CR1 and CR2 increased their results from 4.7-79.7%. The 

difference in yield increase between R and MRS proved that 

MRS could increase the production and yield of ratoon, which 

has never been reported better than the main crop. Yamaoka et 

al. 2017 stated that Salibu could give the same or higher yield 

than R plants and even higher than the main crop production. 

The MRS in the first and second generations showed a 

significantly better plant height growth, blade-leaf size, and 

root volume than the ratoon system. The MRS, both in the 

first and second generations, also showed better yield 

components than the ratoon system in panicle number, 

panicle length and the number of grain-1, grain weight, and 

percentage of grain content in hill-1, as well as the weight 

of 1000 seeds in the second generation. The average grain 

yield of varieties was 3.7 tons ha-1 and 0.7 tons ha-1 for 

CR1 and CR2, respectively, equivalent to 56.9% and 

10.8% of the main crop yield. Whereas the yield of MRS1 

and MRS2 were 7.9 tons ha-1 and 6.1 tons ha-1, 
respectively, equivalent to 121.0% and 93.8% of the yield 

of the main plant. All varieties tested showed MRS yield 

was equal to or better than the main plant in the first 

generation. In the second generation, the Batang Piaman 

and Inpari 43 varieties produced the same or higher MRS 

production than the main crop, while the Hipa 18, Hipa 19, 

Inpari 42, and IPB 3S varieties had productivity ranging 

from 84.7-92.2% of the main crop. This finding could be a 

scientifically proven of local wisdom “Salibu” indigenous 

knowledge of the farmers in Tanah Datar District of West 

Sumatra. According to this research, Batang Piaman and 
Inpari 43 are superior to reach high yield in 1st and 2nd 

generation of MRS while Hipa 18, Hipa 19, Inpari 42, and 

IPB 3S showed high yield in 1st generation and quite lower 

for 2nd generation compared to its main crop. High yield of 

MRS relates with superior characters on plant growth 

(plant height, stem diameter, leaf area, root growth), and 

superior yield component (productive tiller number, grain 

number per panicle, filled grain percentage, and grain 

index). All varieties tested in this experiment are lowland 

rice types. This MRS may apply for irrigated lowland or 

paddy fields that have no limitation of water supply. 
 
 
 
Table 4. Weight of 1000 grains (g) of the main crop, conventional ratoon (CR1, CR2) and modified ratoon salibu (MRS1, MRS2) 
 

Varieties  Main crop CR1 MRS1 CR2 MRS2 

Hipa 18 25.4c 23.8 23.6 23.1 a 22.8 a 

Hipa 19 22.7d 20.7 20.6 22.2 a 21.7 a 
Inpari 42 24.7c 22.1 22.1 22.5 a 22.9 a 
Inpari 43 23.2d 20.3 21.1 20.9 b 22.2 a 
IPB 3S 30.3a 26.2 27.1 22.5 b 27.5 a 
Batang Piaman 29.2b 26.3 26.4 26.9 b 28.4 a 
Average 25.9 23.2 23.7 23.0B 24.3A 

Note: On the same column, there was no significant difference based on the HSD test at the level of 5%. Numbers followed by the same 

letter in the Means row show no significant difference based on the HSD test at the level of 5% among the same generation 
 
 

Table 5. The yield of dry milled grain (t ha-1) of the main crop, conventional ratoon (CR1, CR2) and modified ratoon salibu (MRS1, 
MRS2) 
  

 Result of dry milled grain (t ha-1) 

Varieties Main crop CR1 MRS1 CR2 MRS2 

Hipa 18 6.4ab (100) 3.2 (50.0) 6.4 (100.0) 0.3 (4.7) 5.9 (92.2) 
Hipa 19 5.9b (100) 3.3 (58.9) 6.9 (116.9) 0.4 (6.8) 5.0 (84.7) 
Inpari 42 6.9a (100) 2.9 (42.0) 7.5 (108.7) 0.5 (7.2) 5.2 (88.1) 
Inpari 43 6.8ab (100) 3.7 (54.4) 8.4 (123.5) 0.8 (11.8) 6.9 (101.5) 
IPB 3S 6.9a (100) 4.2 (60.9) 8.4 (121.7) 0.9 (13.0) 6.0 (86.9) 
Batang Piaman  5.9b (100)  4.7 (79.7)  9.7 (164.4)  1.5 (25.4) 7.7 (130.5) 
Average  6.5 (100) 3.7B (56.9) 7.9A (121.0) 0.7 (10.8) 6.1 (93.8) 

Note: On the same column, there was no significant difference based on the HSD test at the level of 5%. Numbers followed by the same 
letter in the Means row show no significant difference based on the HSD test at the level of 5% among the same generation 
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In conclusion, the cultivation of MRS for the 

appropriate varieties can be applied to the appropriate 

growing environment. The maintenance of the MRS plant 

needs attention to meet the needs of nutrients, water, and 

control of plant-disturbing organisms. MRS could be 

recommended for suitable varieties and environmental 

conditions as the sustainable farming alternative to increase 

CI while still reaching high productivity. The MRS 

cultivation technique would be recommended to the 

farmers with no obstacles in water supply and loss potential 
by pest and disease during ratooning period. The 

prospective of MRS could be more investigated to see the 

benefit of elite rice varieties, including hybrid rice. MRS 

could be more explored to see the benefit of speed 

reduction, labor reduction and efficiency as well as 

growing period efficiency, and soil tillage cost efficiency. 
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