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Ratoon system is a method of rice cultivation that produces new tillers after the mother 
plant is harvested and is continued by maintaining and caring for the shoots of the mother 
plant. In Indonesia, SALIBU and SINGGANG, which are types of rice ratooning, have been 
developed for Sumatra and Java regions, respectively. SALIBU is an innovation or a 
modification of the rice ratoon system that focuses on maintaining the time of fertigation 
and cutting of plant height. SINGGANG, on the other hand, is a rice ratoon system in which 
the management of fertigation and cutting is not considered. Both systems have not yet 
been implemented outside their places of origin. This study aims to compare the 
conventional and modified rice ratoon systems considering parameters such as soil 
properties, nutrient uptake, and the growth and yield of rice. The effects of rice ratoon 
systems (SALIBU and SINGGANG), soil types (Inceptisols, Alfisols, and Vertisols), and 
cultivars (Pandan Wangi and Mekongga) were evaluated. All treatments were evaluated in 
a completely randomized design with three replicates in the net house. The results showed 
that the soil porosity in SINGGANG (48.89%) and SALIBU (46.78%) systems were higher 
than the conventional system (43.17%) in the Inceptisols and Pandan Wangi cultivars. 
Moreover, SINGGANG had a positive effect on the physical properties of soil (porosity and 
permeability); whereas, SALIBU had a positive effect on the chemical properties of soil (pH 
and organic carbon). In contrast, the agronomic parameters showed that the weights of 
dry matter and dry yield for SINGGANG were 44.96 and 23.09 g per plant clump, 
respectively, while those for SALIBU were 55.54 and 25.74 g per plant clump, respectively. 
These were lower than the conventional system (63.18 and 31.21 g per plant clump, 
respectively). Thus, we concluded that the SINGGANG and SALIBU ratoon systems had a 
positive impact on soil properties, but both systems could not promote higher rice 
production than the mother plant in all soil types and cultivars. 

How to Cite: Sakti, M.B.G., Komariah, Ariyanto, D.P., Zaki, M.K., Noda, K. (2021). The comparison between conventional 
and rice ratoon system on soil properties, rice productivity, and nutrient status [Research]. Sains Tanah Journal of Soil 
Science and Agroclimatology, 18(1): 65-72. https://dx.doi.org/10.20961/stjssa.v18i1.47553     

 

1. Introduction 
The rice ratoon system has more advantages than the 

conventional rice cultivation system, including the minimized 

application of soil tillage (Fitri et al., 2019); conservation of 
water; reduction in agricultural inputs, such as labor input, 
maintenance costs, fertilizer costs, and weeding costs; and 

faster harvest times (Oad et al., 2002). However, the rice 
ratoon system has long been abandoned because it is 

considered unprofitable (Fitri et al., 2019). Therefore, to 
explore the potential of rice ratoon system, we compared it 

with the conventional rice cultivation system commonly used 
by most farmers in Indonesia (Susilawati et al., 2012). The use 
of the rice ratoon system can possibly solve the problem of 

limited water availability, which is the main problem in rain-
fed lands during the dry season and can increase rice 
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production and cultivation (Imanudin et al., 2018). The rice 

ratoon system is a rice cultivation system that involves taking 
care of shoots of the mother plant that have previously been 
cut; these shoots are known as ratoon plants (Fitri et al., 

2019). The rice ratoon system does not start from seeds, but 
from the shoots of the mother plant that have been cut. 
Therefore, it does not include the phases of soil tillage and 

seeding (Fitri et al., 2019). The rice ratoon systems that we 
used in this study were the SALIBU ratoon system, which 
originated from Western Sumatra, and the SINGGANG ratoon 

system, which originated from Central Java. The SALIBU is a 
rice ratoon system with special treatment at the time of 
cutting the shoots; whereas, the SINGGANG is a rice ratoon 

system without any special treatment (Fitri et al., 2019).  
The rice ratoon system has the advantage of maintaining 

the physical and chemical properties of the soil, thus 
conserving it (Aula et al., 2019; Liu et al., 2014; Srivastava et 
al., 2009; Suwandi et al., 2012; Zhang et al., 2017). However, 
the rice ratoon system also has disadvantages: the 
productivity and plant nutrient uptake is lower than the 
conventional rice cultivation system (Ling et al., 2019; Liu, 
2012; Sanni et al., 2009; Susilawati et al., 2012; Zhang et al., 
2017). To date, only a few studies identified the soil 
properties alteration under rice ratooning cultivation, besides 
the productivity and yield. Hence, this research aims to 
compare the rice ratoon systems, which have been widely 
abandoned, with the conventional rice cultivation system 
with respect to parameters such as the physical and chemical 
properties of soil, rice productivity, and plant nutrient uptake 
in several soil types. 

 

2. Materials and Method 
The pot experiment was conducted in a net house, 

measuring 3.9 × 2.8 m (length × width), located at 
Gondangrejo, Karanganyar, Central Java, Indonesia 
(7°29'45"S, 110°51'25"E). The experiment was conducted 
from January to August 2019. The environmental conditions 
were maintained at an average temperature of approximately 

28°C and rainfall of 2,588 mm y−1. All pots (28 × 35 cm 
[diameter × height]) were filled up to 20–30 cm with various 
types of soil, namely, Inceptisols (subgroup: Typic 
Humudepts), Vertisols (subgroup: Typic Hapludalfs), and 
Alfisols (subgroup: Typic Hapludert). The physicochemical 
properties of each soil type, including soil texture, soil 
porosity, soil organic carbon, and soil pH, are enlisted in Table 
1. In addition, the pots contained urea (CH4N2O; 250 kg ha-1) 
and cow manure (10,000 kg ha-1) (15.4 g urea and 5 kg [5.39 
liters] cow manure per pot) (Santoso, 2014; Susilawati & 
Purwoko, 2012). The cow manure was applied 1 week before 
transplanting, whereas urea was applied 2 weeks after 
transplanting.  

In this study, the SALIBU and SINGGANG rice ratoon 
systems were used, which originated from Sumatra and Java, 
respectively. The rice cultivars used were Pandan Wangi and 
Mekongga. Harvesting was carried out after 230 days in the 
conventional system, and the first ratoon was harvested after 
185 days. Each pot contained 12 paddy seedlings, and five 
samples were randomly selected for observation. The 
parameters were observed after the second harvesting and 
were not accumulated after the first harvesting. Hence, a 
completely randomized design was used to assess the three 
factors: soil types (B), ratoon types (P), and cultivar types (T). 
In detail, the characteristics of the conventional and 
SINGGANG and SALIBU systems are presented in Table 2. In 
this study, we used 18 treatment combinations and three 
replicates, supported by laboratory analysis such as 
agronomic parameters and soil properties. Observations 
were made at a depth of 10–15 cm from the soil surface. Soil 
properties such as permeability and pH were analyzed 
according to (Sparks et al., 2020) and (Dane & Topp, 2020), 
i.e., soil permeability was measured using the permeameter 
method (Dane & Topp, 2020) and soil pH was measured using 
a digital pH meter (Oakton waterproof 30) (Sparks et al., 
2020). Soil porosity was calculated from the ratio of bulk 
density and particle density (Dane & Topp, 2020). Soil organic 
matter was measured using the Walkley and Black method 
(Bahadori & Tofighi, 2016). 

 
Table 1. Initial soil properties of each soil type (referred from USDA classification) 

Soil 
Type 

Texture 
Clay 
(%) 

Silt 
(%) 

Sand 
(%) 

Soil Porosity 
(%) 

Soil Organic Carbon  
(%) 

Soil 
Permeability 

(cm3 h-1) 

Soil 
pH 

Inceptisols Sandy Clay Loam 25.44 15.22 59.34 46.043 2.041 14.273 6.01 

Alfisols Sandy Clay 39.04 14.42 46.54 42.364 1.808 12.019 5.71 

Vertisols Clay 50.27 28.84 20.88 39.133 2.253 9.127 6.22 

 
Table 2. Differences between the conventional, SINGGANG, and SALIBU planting systems 

Item 
Planting System 

Conventional SINGGANG SALIBU 
Irrigation 500 milliliter every day, 

total 115 liters 
500 milliliter every 3 days, 
total 30.83 liters 

500 milliliter every 3 days (with special 
treatment 2 weeks before and 2 weeks 
after harvesting, watering every day for 
flooded, total 44.83 liters)  

Weeding Every 2 weeks no weeding Every week 
Harvesting After 115 days (first 

plant) + after 115 days 
(second plant) 

After 115 days (mother plant) 
+ after 70 days (ratoon plant) 

After 115 days (mother plant) + after 70 
days (ratoon plant) 

Cutting No cutting 5 cm above from soil surface 5 cm above from soil surface 
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The agronomic parameters that were observed after the 
second harvesting and were not accumulated with the first 
harvesting included the dry matter weight, dry yield weight, 
productive tiller number, and 1,000-grain weight. The 
nutrient uptake parameters that were observed after the 
second harvesting and not accumulated after the first 
harvesting included the nitrogen uptake measured using the 
Kjeldahl method with spectrophotometer, phosphorus 
uptake measured using the Olsen method with 
spectrophotometer, and potassium uptake measured using 
ammonium acetate extraction with atomic absorption 
spectrophotometer (Soil Survey Staff, 2014; Sparks et al., 
2020). The details of the combination treatments are shown 
below: 

 
P0B0T0: Conventional, Inceptisols, Pandan Wangi 
P1B0T0: SINGGANG, Inceptisols, Pandan Wangi 
P2B0T0: SALIBU, Inceptisols, Pandan Wangi 
P0B1T0: Conventional, Alfisols, Pandan Wangi 
P1B1T0: SINGGANG, Alfisols, Pandan Wangi 
P2B1T0: SALIBU, Alfisols, Pandan Wangi 
P0B2T0: Conventional, Vertisols, Pandan Wangi 
P1B2T0: SINGGANG, Vertisols, Pandan Wangi 
P2B2T0: SALIBU, Vertisols, Pandan Wangi 
P0B0T1: Conventional, Inceptisols, Mekongga 
P1B0T1: SINGGANG, Inceptisols, Mekongga 
P2B0T1: SALIBU, Inceptisols, Mekongga 
P0B1T1: Conventional, Alfisols, Mekongga 
P1B1T1: SINGGANG, Alfisols, Mekongga 
P2B1T1: SALIBU, Alfisols, Mekongga 
P0B2T1: Conventional, Vertisols, Mekongga 
P1B2T1: SINGGANG, Vertisols, Mekongga 
P2B2T1: SINGGANG, Vertisols, Mekongga 

 
The arithmetic mean values with standard errors were 

calculated and analyzed using the SPSS statistical software 

(version 20). To compare the differences in all parameters 

among the treatments, ANOVA was used to detect the effects 

of soil types, rice ratoon systems, cultivar types, and their 

interactions on dependent variables. Then, Duncan’s multiple 

range test was used for multiple comparisons between all 

treatments at 0.05 probability level (p ≤ 0.05). 

 

3. Results 
Table 3 shows the effects of the planting system, soil 

types, and plant cultivars on the selected soil parameters, 
agronomic parameters, and nutrient uptake parameters. As 
shown in Table 3, the soil pH was between 5.16 and 6.65 
among all treatments, indicating that the soil pH increased 
after implementation of the combination treatments. The soil 
organic carbon was the highest (2.59%) under P2B2T1 
treatments, whereas it was the lowest (1.77%) under the 
P0B1T1 treatment. In addition, it was observed that the 
physical property of soil porosity under the P1B0T0 treatment 
was the highest (up to 48.89%) among all treatments and 2% 
higher than the initial condition, as shown in Table 1. On the 
contrary, soil porosity was the lowest and decreased under 
the P0B2T1 treatment (30.14% and up to 9%, respectively). 
Concerning soil permeability, the P1B0T0 treatment resulted 

in permeability of 17.67 cm3 h-1 (highest), while the P0B2T1 
treatment resulted in permeability of 8.73 cm3 h-1 (lowest).  

Table 3 shows that the treatments resulted in significant 
differences in the agronomic parameters, such as dry matter 
weight, dry yield weight, productive tiller number, and 1,000-
grain weight. In addition, P0B1T0 has the highest dry matter 
weight (96.57 g per plant clump), whereas P1B1T1 has the 
lowest (31.83 g per plant clump). P0B1T0 treatment was 
similar to other treatments, whereas, the P1B1T1 treatment 
differed from all treatments, except P2B1T1. On the other 
hand, the dry yield weight was the highest (11.33 tons ha-1) 
under the P0B1T0 treatment, which was significantly 
different from the other treatments, whereas the lowest 
(3.73 tons ha-1) was that under the P1B1T1 treatment, which 
was significantly different from the other treatments.  

The productive tiller number in the P0B1T0 treatment 
(20.87) was the highest and significantly different from other 
treatments. The lowest productive tiller number (5.23) was 
from under the P1B1T1 treatment and significantly different 
others. The 1,000-grain weight was the highest (26.7 g) under 
the P0B2T0 treatment and the lowest (16.4 g) under the 
P1B1T1 treatment. For calculating plant nutrient uptake, the 
leaf, stem, straw, and grain of rice were considered. Table 3 
shows that the conventional system in all soil types and 
cultivars was higher in productivity than SINGGANG and 
SALIBU. 

 

Figure 1. Soil Organic Matter vs Soil Types 
(Note: Means followed by the same letter are not significantly 

different at α = 0.05) 
 

  
Figure 2. Soil Permeability vs Soil Types 
(Note: Means followed by the same letter are not significantly 

different at α = 0.05) 
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Figure 3. Soil Porosity vs Soil Types 
(Note: Means followed by the same letter are not significantly 

different at α = 0.05) 
 

 
Figure 4. Soil Permeability vs Planting System  
(Note: Means followed by the same letter are not significantly 

different at α = 0.05) 
 

 
Figure 5. Soil Organic Matter vs Planting System 
(Note: Means followed by the same letter are not significantly 

different at α = 0.05) 
 
The nitrogen and phosphorus uptakes at P0B0T0, P1B0T0, 
and P2B0T0 were 359.25 and 61.37, 259.45 and 40.74, and 
294.79 and 48.46 mg per plant clump, respectively.  

Figures 1, 2, and 3 show the selected soil properties (soil 
organic matter, soil permeability, and soil porosity) observed 
in each soil type. It can be seen in Figure 1 that organic matter 
was significantly higher in Vertisols (2.347%) and Inceptisols 
(2.141%) and it was lower in Alfisols (1.955%). Similarly, soil 
permeability (Figure 2) was high in Inceptisols and Alfisols 
(15.075 and 13.423 cm3 h-1, respectively) and low in Vertisols 

 
Figure 6. Soil Porosity vs Planting System 
(Note: Means followed by the same letter are not significantly 

different at α = 0.05) 
 

 
Figure 7. Yield vs Soil Types  
(Note: Means followed by the same letter are not significantly 

different at α = 0.05) 
 

 
Figure 8. Yield vs Planting System 
(Note: Means followed by the same letter are not significantly 

different at α = 0.05) 
 
(11.312 cm3 h-1). On the other hand, soil porosity increased in 

the order: Vertisols (42.200%) < Alfisols (44.161%) < 

Inceptisols (46.348%). 

Figures 4, 5, and 6 illustrate the selected soil properties 

that resulted from the planting system. It can be seen in 

Figure 4 that soil permeability was significantly high under the 
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SALIBU ratoon system (13.460 cm3 h-1) and the conventional 

system (10.518 cm3 h-1). 

46.348c

44.161b

42.200a

40

41

42

43

44

45

46

47

Inceptisols Alfisols Vertisols

So
il 

P
o

ro
si

ty
 (%

)

Soil Types

15.832c
13.460b

10.518a

0

5

10

15

20

SINGGANG
Ratoon

SALIBU Ratoon Conventional

So
il 

P
er

m
ea

b
ili

ty
 (

cm
3

h
-1

)

Planting System

2.348c
2.180b

1.915a

0.0

0.5

1.0

1.5

2.0

2.5

SALIBU Ratoon SINGGANG
Ratoon

ConventionalSo
il 

O
rg

an
ic

 M
at

te
r 

(%
)

Planting System

46.650c

44.707b

41.352a

38

40

42

44

46

48

SINGGANG
Ratoon

SALIBU Ratoon Conventional

So
il 

P
o

ro
si

ty
 (%

)

Planting System

7.502a

6.882a

6.376a

5.5

6.0

6.5

7.0

7.5

8.0

Vertisols Inceptisols Alfisols

Y
ie

ld
 (

to
n

 h
a

-1
)

Soil Types

8.776b

6.262a
5.723a

0

2

4

6

8

10

Conventional SALIBU Ratoon SINGGANG
Ratoon

Y
ie

ld
 (

to
n

 h
a

- )

Planting System



Sakti et al.                                                                                                                                                                             SAINS TANAH – Journal of Soil Science and Agroclimatology, 18(1), 2021 

69 

 
Table 3. The effects of planting system, soil types, and plant cultivars on selected soil parameters, agronomic parameters, and nutrient uptake parameters 

Treatment 

Soil Parameters Agronomic Parameters Nutrient Uptake Parameters 

Soil Porosity 

(%) 

Soil Organic Carbon  

(%) 

Soil Permeability 

(cm3 h-1) 
Soil pH 

Dry Matter 

Weight 

(gr/clump 

of plant) 

Dry Yield 

Weight 

(ton/ha) 

Productive 

Tiller 

Number` 

1,000-

Grain 

Weight 

(gr) 

Nitrogen 

(mg/clump 

of plant) 

Phosphorus 

 (mg/clump 

of plant) 

Potassium 

(mg/clump 

of plant) 

P0B0T0 43.17 d 1.86 ab 12.13 f 5.85 b 63.18 efg 7.49 ef 13.89 i 25.8 hi 359.25 k 61.37 jk 332.43 f 

P1B0T0 48.89 k 2.19 d 17.67 k 6.18 efg 44.96 b 5.54 bcd 7.76 cde 22.0 cde 259.45 d 40.74 ab 303.55 a 

P2B0T0 46.78 ij 2.38 e 15.38 i 6.37 h 55.54 cde 6.18 d 8.65 f 22.8 def 294.79 f 48.46 def 312.18 c 

P0B1T0 41.61 b 1.78 a 10.43 c 5.61 a 96.57 i 11.33 i 20.87 k 25.5 hi 317.50 i 55.66 hi 385.92 h 

P1B1T0 46.38 h 1.97 bc 16.32 j 5.95 bc 46.28 bc 4.92 b 6.89 b 21.2 bc 254.78 c 41.24 ab 429.02 l 

P2B1T0 44.23 f 2.13 d 13.34 g 6.14 def 49.61 bcd 6.07 d 8.50 ef 21.7 cd 309.46 g 50.84 ef 411.51 j 

P0B2T0 39.17 a 2.09 cd 9.13 b 6.01 cd 66.64 fg 8.34 g 15.68 j 26.7 i 362.13 k 61.72 k 452.09 n 

P1B2T0 44.96 g 2.40 e 13.49 gh 6.39 h 56.82 cdef 7.37 ef 10.31 g 24.3 fgh 233.82 b 48.01 de 429.14 l 

P2B2T0 42.81 c 2.51 ef 11.67 e 6.69 i 66.09 fg 7.98 fg 11.17 h 24.6 gh 280.97 e 54.13 gh 430.14 lm 

P0B0T1 43.65 e 1.88 ab 12.23 f 5.84 b 83.16 h 10.03 h 14.05 i 20.8 bc 325.08 j 58.51 ij 319.13 d 

P1B0T1 48.61 k 2.18 d 17.58 k 6.11 def 59.73 defg 7.07 e 9.90 g 17.3 a 212.63 a 45.89 cd 307.33 b 

P2B0T1 46.98 j 2.36 e 15.46 i 6.33 gh 42.56 b 4.97 bc 6.97 bc 17.7 a 313.58 h 51.13 fg 324.84 e 

P0B1T1 41.36 b 1.77 a 10.46 c 5.68 a 58.67 defg 6.91 e 9.69 g 21.4 bcd 328.02 j 62.98 k 344.38 g 

P1B1T1 46.63 hi 1.96 bc 16.47 j 5.92 bc 31.83 a 3.73 a 5.23 a 16.4 a 235.65 b 40.28 a 417.64 k 

P2B1T1 44.75 g 2.12 d 13.52 h 6.19 fg 41.68 ab 5.28 bc 7.40 bcd 16.9 a 307.07 g 51.48 fg 398.82 i 

P0B2T1 39.14 a 2.10 cd 8.73 a 6.03 cde 68.51 g 8.55 g 11.97 h 23.3 efg 319.87 i 55.91 hi 482.98 o 

P1B2T1 44.43 f 2.39 e 13.46 gh 6.31 gh 46.48 bc 5.70 cd 7.99 def 20.1 b 232.82 b 43.78 bc 429.24 l 

P2B2T1 42.69 c 2.59 f 11.39 d 6.65 i 62.12 efg 7.08 e 9.92 g 20.7 bc 293.85 f 50.31 ef 432.94 m 

Notes: Means followed by the same letter are not significantly different at α = 0.05; P0 = conventional; P1 = SINGGANG ratoon; P2 = SALIBU ratoon; B0 = Inceptisols; B1 = Alfisols; 
B2 = Vertisols; T0 = Pandan Wangi cultivar; T1 = Mekongga cultivar 
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Table 4. Pearson’s correlation analysis of agronomic parameters with plant nutrient uptake and soil properties 

Parameters 
Plant Nitrogen Uptake Plant Phosphorus Uptake Plant Potassium Uptake 

Pearson’s Correlation P Value  
Pearson’s 

Correlation 
P Value  

Pearson’s 
Correlation 

P Value  

Dry Matter  0.749 <0.01** 0.817 <0.01** 0.719 <0.01** 
Dry Yield 0.448 <0.01** 0.658 <0.01** 0.564 <0.01** 
Productive Tiller Number 0.533 <0.01** 0.644 <0.01** 0.558 <0.01** 
1,000-Grain Weight 0.477 <0.01** 0.499 <0.01** 0.439 <0.01** 

Notes: ** highly significant (p value < 0.01); * significant (p value = 0.01–0.05); ns not significant (p value > 0.05) 
 
Meanwhile, Figure 5 shows the significant decline in organic 
matter in the order: SALIBU ratoon system (2.348%) > 
SINGGANG ratoon (2.180%) > conventional (1.915%). Soil 
porosity, shown in Figure 6, decreased in the order: 
SINGGANG ratoon (46.650%) > SALIBU ratoon (44.707%) > 
conventional (41.352%). 

Figures 7 and 8 show the rice yield from each soil type and 
planting system. Figure 7 represents that the highest yield 
was from Vertisols (7.502 tons ha-1), significantly higher than 
the yield from Inceptisols (6.882 tons ha-1) and Alfisols (6.376 
tons ha-1). In the meantime, Figure 8 shows that the highest 
from the conventional system (8.776 tons ha-1), which is 
significantly higher than the other systems (SALIBU ratoon 
system, 6.262 tons ha-1; SINGGANG ratoon system, 5.723 tons 
ha-1 [lowest]). Table 4 depicts the Pearson’s correlation 
between agronomic parameters with plant nutrient uptake 
and soil properties. As shown in Table 4, the dry mater, dry 
yield, productive tillage number, and 1,000-grain weight 
significantly correlated with plant nitrogen, phosphorus, and 
potassium uptakes (p < 0.01).  

 

4. Discussion 
Both ratoon planting systems, SINGGANG and SALIBU, 

resulted in better soil properties, indicated by the higher soil 
porosity (Figure 6), soil organic matter (Figure 5), soil 
permeability (Figure 4), and soil pH (Table 3). However, since 
the ratoon planting system just maintains the stubble of the 
previous crop, it resulted in lower agronomic parameters and 
plant nutrient uptake (Table 3). Overall, the ratoon planting 
system positively affected soil properties; however, the 
system does not give good rice productivity. Plant varieties 
did not affect the observed parameters, but soil type affected 
the soil properties. Because of the limited availability of 
water, several varieties of rice plants showed differences, 
except for drought-resistant rice varieties (Zhang et al., 2017). 

Compared with the conventional system, the soil porosity 
in the SINGGANG and SALIBU ratoon systems were 12.81% 
and 5.30% higher, respectively. On the other hand, the 
respective soil organic carbon, soil permeability, and soil pH 
under the SINGGANG and SALIBU ratoon planting systems 
were 13.83% and 22.58%, 50.52% and 31.14%, and 5.25% and 
9.52% higher than the conventional system. That is because 
the ratoon planting systems reduce soil tillage, which may 
break the soil aggregate (Aula et al., 2019). Hence, the ratoon 
cropping system maintains stability in the soil pores and soil 
water holding capacity and maintains soil permeability (Liu et 
al., 2014; Zhang et al., 2017). In another hand, the ratoon 
planting system maintains organic carbon soil. This is because 
the growth cycle of the ratoon plant does not start from seeds 

but grows from the stem of the mother plant; hence, the 
vegetative phase is cut, and its life cycle becomes shorter, and 
the harvest is faster (Liu et al., 2012). The organic carbon in 
soil can affect the soil pH because organic carbon can act as a 
chelating agent and bind elements that can cause soil acidity; 
thus, it functions as a buffer. Therefore, the soil pH is always 
close to neutral (Srivastava et al., 2009; Suwandi et al., 2012). 

The agronomic parameters of dry matter weight and dry 
yield weight (Table 3) under SINGGANG and SALIBU were 
34.50% and 27.28% and 34.81% and 28.66%, respectively, 
lower than the conventional system. On the other hand, the 
parameters of productive tiller number and 1,000-grain 
weight (Table 3) under SINGGANG and SALIBU were 44.18% 
and 38.92%, and 15.47% and 13.31%, respectively, lower than 
the conventional system. That is because the ratoon system 
reduces the vegetative phase as the ratoon plants do not start 
from seeds. On the other hand, the harvest period of the 
ratoon systems is faster than the conventional system (Sanni 
et al., 2009; Zhang et al., 2017). 

The plant nutrient uptake analysis showed that the 
nitrogen, phosphorus, and potassium in the SINGGANG and 
SALIBU ratoon systems are 28.96% and 10.54%, 27.01% and 
13.98%, and 26.48% and 12.14%, respectively, lower than the 
conventional system. The plant nutrient uptake in the ratoon 
system is lower than the conventional system because the 
phenology of the ratoon system is shorter than that of the 
conventional system (Liu, 2012). On the other hand, the 
nitrogen uptake on ratoon plant is lower than the mother 
plant because nitrogen in ratoon has been used in the 
formation of ratoon shoot and tillers (Ling et al., 2019). The 
phosphorus and potassium uptake are distributed over the 
reproductive phase, hence the ratoon led to decreased seed 
size, seed weight, and grain yield because the duration of 
flowering and seed formation was very short. Hence, the 
ability of the plant to absorb nutrients from the soil is limited 
(Susilawati et al., 2012). Therefore, the level of rice 
productivity is proportional to the rate of plant nutrient 
uptake.  

Soil properties inversely correlated with the yields from 
the SINGGANG and SALIBU ratoon systems. The yields 
obtained from the SINGGANG and SALIBU ratoon systems 
were lower, but the soil properties are better. This is caused 
by the shorter vegetative phase of the ratoon system (Fitri et 
al., 2019). On the other hand, the ratoon system can minimize 
soil tillage and reduce the time required for harvesting (Liu, 
2012; Sanni et al., 2009; Zhang et al., 2017). 

 

5. Conclusion 
Our study showed that the interaction between rice 

ratoon systems and cultivars has a positive effect on the 
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porosity, permeability, and soil pH in comparison to the 
conventional system. Moreover, the SINGGANG ratoon 
system has a positive effect on the physical properties of soil 
(porosity and permeability), and the SALIBU ratoon system 
has a positive effect on chemical properties (pH and organic 
carbon). We concluded that rice ratooning systems, such as 
SINGGANG and SALIBU, are effective for maintaining soil 
properties. In contrast, we showed that the agronomic 
parameters such as dry matter, dry yield, productive tiller 
number, and 1,000-grain weight were negatively affected by 
the ratoon systems. The nutrient uptake was also higher in 
the conventional than the ratoon system over soil types and 
cultivars. Lastly, further studies to clarify the yield 
performance of the SINGGANG and SALIBU systems are 
indispensable to generate reliable data for farmers. 
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