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time 
 
Abstract. Cassava is widely planted on marginal land with low soil fertility. During the initial growth 
phase, cassava often loses competition against weeds. Legume cover crops are widely used to increase 
soil fertility, prevent erosion, and suppress weeds. This study aimed to determine the effect of Arachis 
pintoi bio-mulch application time on the growth and yield of cassava. This study was conducted using 
a factorial randomized block design. The first factor was four cassava accessions: Ketan Malang, Genjah 
Bayam, IR Jonggol, and Mangu. The second factor was six levels of bio-mulch planting time: manual 
weeding (without bio-mulch applications), bio-mulch planting at the same time as cassava planting, 
and four, eight, and twelve weeks before cassava planting. The observations included plant height, stem 
diameter, number of tubers, tuber weight, tuber length, plant biomass, dry matter, and productivity. 
The results showed that all cassava accessions responded similarly to the planting time of A. pintoi bio-
mulch. Different bio-mulch application time was insignificant in the cassava growth, except for the 
number of tubers and tuber diameter. The twelve weeks before cassava planting tends to reduce the 
results of cassava accessions. 
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Introduction 
 

Cassava is one of the promising commodities in 
the agricultural sector as a multifunctional crop 
that can be utilized as a raw material for 
alternative energy sources, food, and feed 
(Kristian, 2015). In 2020, Indonesia's total cassava 
production reached 18 million tons from a 
harvested area of 701,000 hectares. In 2017-2020, 
fluctuations emerged in cassava production in 
Indonesia, as the total cassava production 
decreased to 16 million tons in 2018, then 
increased in the following year (FAO, 2020). 
During 1970-2017, cassava production in 
Indonesia increased by 19 million tons, below 
Nigeria at 49 million tons and Thailand at 31 
million tons (Ikuemonisan et al., 2020). 

Cassava can become a solution for marginal 
and critical land use (Saidi, 2020). Mostly, cassava 
commodities are grown by farmers on marginal 
lands with less optimal soil based on the physical, 
chemical, and mineral properties. Furthermore, 
cassava is mainly developed on alfisol, ultisol, 
entisol, and inceptisol soil types with low 
nutrient status, low organic matter, and highly 
vulnerable to erosion. According to Radjit et al., 
(2008), cassava development in the following 
lands could show significant growth and 
increased production. Moreover, proper cassava 
varieties are also necessary for efficient 
cultivation technology. 

However, the development of cassava is 
relatively long, e.g., 8-12 months. Also, cassava 
has a relatively low selling price, decreased 
nutrient contents, when transported to the 
market, and an inability to protect the soil from 
rainwater, thus vulnerable to erosion (Pramudita 
et al., 2014).  

Cassava production is also affected by 
weeds in a rapid cassava cultivation system. 
Weeds are competitors for cassava plants that can 
reduce cassava yields by 75% in the first three 
months of growth. Similarly, Suwarto (2012) 
stated that the initial growth phase is one of the 
weaknesses in cassava planting, as it cannot 
compete with weeds at a critical period of 5-10 
weeks after planting. The broadleaf weeds from 
the Asteraceae family are found around one-
month-old cassava plantations. In addition to 
inhibiting cassava growth, weeds are a gathering 
place for cassava pests (Putra and Jeclin, 2019). 

An ornamental bean, Arachis pintoi, is a bio-
mulch or a living mulch that can grow anywhere 
easily. A. pintoi can bind nitrogen from the air, 

which can be applied as a land cover plant, an 
ornamental plant in city parks, and erosion 
control on sloping land (Maswar, 2004). 
According to Insani et al. (2020), A. pintoi is a 
legume that can be planted using a mixed 
cropping pattern. Various cropping patterns 
between corn and A. pintoi can increase corn 
production. 

According to Suwarto and Asih (2021), 
using LCC and organic matter elevation can also 
increase the soil moisture. Badriyah and Chozin 
(2017), stated that planting the A. pintoi beans as 
bio-mulch on sweet corn plants with minimal 
tillage can increase the sweet corn production. 
Meanwhile, Zhong et al. (2018) stated that long-
term use of A. pintoi and C. rotundifolia in peach 
plantations improved the soil chemical properties 
and increased the soil organic matter. 
Furthermore, Evizal (2003), described that A. 
pintoi had several advantages, including drought 
resistance, shade tolerance, high biomass 
production capability, and low propagation on 
the mother plant. 

This study aimed to evaluate the benefits of 
A. pintoi as a bio-mulch with different cropping 
times in cassava cultivation, expected to increase 
cassava fertility and yield. 
 

 

Materials and Methods 
 

This study was conducted from November 2021 
– September 2022 in the IPB Teaching Farm, 
Faculty of Agriculture, IPB University. This area 
is located at 6o28'12'' South Latitude and 
107o01'47'' East Longitude. The soil type at the 
study site was ultisol soil, dominated by clay 
texture with low soil pH < 5. Rainfall during the 
study was observed from the average number of 
rainy days (Figure 1). 

The materials used in this study were A. 
pintoi, four accessions of cassava plants, i.e. Ketan 
Malang, Genjah Bayam, IR Jonggol, and Mangu, 
cow manure, urea, KCL, SP-36, glyphosate 
herbicides, and carbofuran pesticides. The study 
used a two-factor factorial randomized block 
design (RBD). The first factor was the cassava 
variety types (V), namely Ketan Malang (V1), 
Genjah Bayam (V2), IR Jonggol (V3), and Mangu 
(V4). The second factor was the planting time 
levels of A. pintoi bio-mulch, namely manual 
weeding (without A. pintoi bio-mulch 
applications) as a control (B0), 0 week of planting 
bio-mulch, before cassava planting (B1), planting 
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bio-mulch on four weeks before cassava planting 
(B2), planting bio-mulch on eight weeks before 
cassava planting (B3), and planting bio-mulch on 
12 weeks before cassava planting (B4). 

The cultivation land was prepared 
manually, and the experimental plots were made 
with a 5 m x 5 m size and 100 cm distance between 
plots. The soil was processed to 20 cm depth, 
raked and leveled with a hoe to form beds at 5 m 
x 1 m. For A. pintoi, stem cuttings from the 
following plants were propagated by themselves. 
The cutting size was uniform at 12 cm length. A. 
pintoi cuttings were planted in polybags at 10 cm 
x 15 cm, one cutting in one polybag with soil and 
husk mixtures (2:1). After five weeks, the A. pintoi 
cuttings were transferred to the plot, according to 
the treatment at planting with 20 cm distance 
between plants. 

For A. pintoi treatment applications, cassava 
plants were planted simultaneously after A. pintoi 
planting at 0 week after planting (WAP). Cassava 
cuttings were obtained from the cassava stems at 
8-12 months with cuttings 25 cm long. Cuttings 
were planted upright, i.e., 2/3 in the ground. The 
spacing used 100 cm x 100 cm, where the distance 
between rows was 100 cm, with one cutting in 
each hole. There were 25 cassava plants with five 
sample plants in one experimental plot.  

Fertilization with manure was applied by 
planting the cassava at 5 tons/ha. Fertilization 
with chemical properties was applied manually 
about 15 cm from the cassava plant, whereas 
300kg.ha-1 urea, 100kg.ha-1 SP36, and 100kg.ha-1 
KCl was performed twice, namely, urea was 
applied with 1/3 dose of all fertilizers. 
Meanwhile, the SP36 and KCl were applied ten 
days after planting, whereas 1/3 of urea was 
applied three months after planting. For the rest 
five months, urea was applied directly after 
planting. 

The observed growth and yield variables 
included plant height (cm), stem diameter (mm), 
and plant yield components. The plant yield 
components were composed of plant biomass 
weight, number of tubers per plant, tuber 
diameter (mm), tuber length (cm), wet tuber 
weight per plant (kg), productivity (t/ha), and 
tuber dry matter (dry matter). Growth and yield 
data were obtained when the plants reached six 
months old or at harvest. 

All data were analyzed with an analysis of 
variance at the 5% significance level using SPSS 
22.0 to determine differences in the effect of the 
average treatment. If a significant different value 

was obtained among the data, the test was 
continued with an honest significant difference 
test (Tukey's test) at a significant level of 5% to 
determine the highest treatment effect among the 
treatments. 
 
 

Results and Discussion 
Components of cassava growth. The 

variance results showed no interaction between 
cassava accession and application time of A.pintoi 
bio-mulch on plant height and stem diameter. 
However, the height and stem diameter increased 
along with the increasing plant age. Cassava 
accession treatment and bio-mulch application 
time significantly affected the plant height and 
stem diameter (Table 1). Total plant height 
(p<0.05) was affected by the cassava accessions. 
The plant height of IR Jonggol cassava was higher 
than Ketan Malang, Genjah bayam, and Mangu 
during the vegetative growth until the harvesting 
age of 6 MAP (months after planting). The IR 
Jonggol accession had a genotype characterized 
by upright and symmetrical growth without 
branching. Moreover, the IR Jonggol are cassava 
types that are cultivated on ultisol soil conditions 
in the Jonggol area, thus more adaptive in their 
vegetative growth. According to Diaguna et al. 
(2022), plant height is one of the well-adapted 
morphological characteristics of plants based on 
the shape of the lobes and petioles. At 12 weeks 
before planting the cassava application, the bio-
mulch application showed the lowest plant 
height compared to other application times. The 
growth of A. pintoi bio-mulch at 12 WBP may be 
highly fertile, affecting the cassava's vegetative 
growth. In addition, high rainfall (figure 1) in 
December accelerated the growth of A. pintoi bio-
mulch.  

The accession types affect cassava stem 
diameter. The IR Jonggol cassava stem diameter 
was larger than other cassava accessions. This 
condition indicates a relationship between plant 
height and stem diameter. The taller plant height, 
the wider stem diameter. Meanwhile, the 12 WBP 
bio-mulch treatment showed a smaller stem 
diameter than other bio-mulch application 
treatments. The low diameter of cassava stems 
impacted the number of roots and tubers. 
According to Suwitono et al. (2017), the size of the 
stem diameter affects the weight of the tubers and 
the number of cassava tubers. Cassava plant 
height significantly differed, whereas the IR 
Jonggol accession could grow well on Jonggol 
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ultisol soil. In contrast to Mangu and Genjah 
Bayam, both accessions had lower plant heights 
than others. According to Cock and Connor 
(2021), cassava can grow well in various soil types 
that are low in nutrients. In common nutrient 
conditions, the crown growth is reduced, and 
tuber growth is increased. The plant height of IR 
Jonggol cassava in this study reached 3.11 m, 
which can be helpful as a source of cutting 
material for the next growing season. According 
to Misganaw and Bayou (2020), varieties and 
genetics affect the high and low of cassava plants. 
A taller plant can be used as a cutting material for 
the next growing season. 

 

 
 
Figure 1. Rainfall data at the study site on 
November 2021 – September 2022. The line graphs 
show the rainfall and the bar graphs show the 
number of rainy. (Source: BMKG Bogor, West 
Java) 

 

Tuber yield and yield components of 
cassava accessions. The number of tubers per 
plant is strongly influenced by the application 
time of the bio-mulch (Table 2). The 12 WBP 
(weeks before planting) cassava with bio-mulch 
application treatment produced the least number 
of tubers per plant, compared to other bio-mulch 
applications. According to Siswati et al. (2019), 
cassava tubers began to form from developing 
nodal and basal roots on a month after planting,. 
Soil as a medium for plant growth and soil 
conditions can affect the plant root system in the 
tuber formation. The plant root system includes 
the availability of water, nutrients, and aeration, 
which also involves the root spreading. With the 
bio-mulch application treatment, it is important 
to determine the bio-mulch spacing, so no 
competition between cassava and bio-mulch will 
occur. 

The tuber length was significantly affected 
by the cassava accession. The tuber length of 
Genjah Bayam and Mangu accession exceeds the 
Ketan Malang and IR Jonggol (Table 2). This is 
possible, because Genjah Bayam and Mangu 

accessions have long tuber genetical 
characteristics. According to Listyowati and 
Sutarno (2017), the length and shape of the tubers 
are influenced by genetic factors, cropping 
systems, and fertilization. In addition, the greater 
the number of tubers produced as sink organs, 
the more competition between sinks (tubers) can 
occur, which affects the length of tubers. 

The type of cassava accession influenced the 
actual tuber diameter. Cassava accession of Ketan 
Malang produced the largest tuber diameter, 
compared to Genjah Bayam, IR Jonggol, and 
Mangu. These results indicate that the Ketan 
Malang accession with many twigs and double 
branches will produce more harvesting product, 
thereby increasing the assimilated products, that 
will be transported to sink organs, including 
tubers. In addition, the Ketan Malang cassava is 
quite adaptive to ultisols with a soil pH of <5. 
More tubers will likely be marketed, if the tuber 
diameter is more than 50 mm. 

Meanwhile, the bio-mulch application time 
treatment showed that the bio-mulch treatment 
time on 12 weeks before cassava planting 
increased the cassava yield with the largest tuber 
diameter of 42.68 mm. It is possible that the 
presence of bio-mulch from the legume cover 
crop can reduce the soil bulk density. Soil 
conditions with low bulk density triggers the 
cassava tubers to grow and develop. Soil tillage, 
use of cover crops, and crop rotation are some of 
the soil conservation practices that can affect the 
soil bulk density (Abrougui et al., 2014). 
According to Nascente et al., (2015), the use of 
cover crops significantly affects the soil density 
and increases the organic C content in the soil 
layer. 

Tuber weight per plant was significantly 
affected by the treatment time, which was 
significantly affected by the bio-mulch 
application time. The four applications of bio-
mulch had no significant difference, except the 12 
MAP bio-mulch treatment, which caused the 
lowest tuber weight per plant of 2.91 kg (Table 2). 
This was possible due to the relationship between 
the number of tubers and the weight of tubers per 
plant. Because the number of tubers in the B4 
treatment was less, the weight of tubers per plant 
became smaller. The correlation value between 
the tuber weight per plant and the number of 
tubers per plant was (r= 0.72**) (Table 4), which 
indicates a positive correlation between both 
parameters. According to Hamdani et al., (2021),  
high tuber weight comes from the amount of 
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assimilated product from plants. According 
Kaluba et al. (2022), planting cassava and 
legumes can increase the soil organic matter, 
besides producing the yield loss, which must be 
insignificant. The low yield of tubers from Mangu 
cassava and Genjah Bayam was possible because 
the leaf stalks and shapes of both plants were 
longer and wider, so they shaded each other 
between plants. The influence of shade between 
plants will receive sunlight less optimal. 
Therefore, Genjah Bayam and Mangu planting 
should consider the ideal spacing of more than 
one meter. According to Adeniji et al., (2011), the 
physiological process of the plant is still running 
at six months, maximally decreasing the tuber 
yield of 12 months after planting. 

The weight of plant biomass at the harvesting 
stage, after six months after planting (MAP) was 
influenced by the interaction between cassava 
accession and the bio-mulch application time. The 
IR Jonggol accession without the bio-mulch obtained 
the highest biomass weight at 3.42 kg (Table 3). This 
indicates that the IR Jonggol accession, with growing 
upright, strong and tall stem characteristics, 
produces more biomass in the shoots. In contrast to 
Mangu accession with B4 treatment, the lowest 
biomass was at 2.13 kg. This condition presents that 
vegetative growth, especially plant height from 
Mangu accession, was lower, resulting in a lower 
plant biomass weight. According to de Souza et al. 
(2017), the total plant biomass is produced from 
overall photosynthesis assimilation. 

 
Table 1. Plant Height (m) and stem diameter (mm) 

Treatment 
Plant Height (m) Stem Diameter (mm) 

3 MAP 4 MAP 5 MAP 6 MAP 3 MAP 4 MAP 5 MAP 6 MAP 

Accession         
Ketan Malang 1.45 b 1.98 b 2.40 b 2.60 b 21.85 b 24.31 b 25.35 b 26.34 b 
Genjah 
Bayam 

1.21 c 1.68 c 2.11 c 2.36 c 22.73 b 25.87 ab 26.95 ab 27.75 ab 

IR Jonggol 1.90 a 2.46 a 2.90 a 3.11 a 24.52 a 27.24 a 27.81 a 28.27 a 
Mangu 1.23 c 1.68 c 2.13 c 2.35 c 22.73 b 25.15 b 26.63 ab 27.33 ab 
Bio-mulch         
B0 1.58 a 2.08 a 2.53 a 2.72 a 24.15 a 26.96 a 27.63 a 28.56 a 
B1 1.55 a 2.02 ab 2.44 a 2.63 ab 23.93 a 26.21 a 27.05 ab 27.45 ab 
B2 1.51 ab 2.03 ab 2.45 a 2.64 ab 23.53 a 26.38 a 27.01 ab 27.85 ab 
B3 1.36 bc 1.91 b 2.38ab 2.61 ab 22.42 ab 25.13 ab 26.48 ab 27.32 ab 
B4 1.23 c 1.72 c 2.16 b 2,42 b 21.04 b 23.53 b 25.24 b 25.91 b 

Note: Means followed by the same letters in the same row are insignificantly different according to Tukey test ꭤ= 
5%. B0: without bio-mulch (control), B1: 0 week before cassava planting, B2: 4 weeks before cassava planting, B3: 8 
weeks before cassava planting, B4: 12 weeks before cassava planting. 

 
Table 2. The effect of accession type and bio-mulch application time on the yield component of 
cassava at six months old  

Treatment 
Number of 

tubers/plant 
Length of tubers 

(cm) 
Diameter of tubers 

(mm) 
Fresh tubers 

weight/plant (kg) 

Accession     
Ketan Malang 15.1  36.35 b 50.15 a 3.62  
Genjah bayam 14.8  41.70 a 44.94 b 3.53  
IR Jonggol 16.7  35.90 b 46.03 b 3.45  
Mangu 14.1  41.05 a 44.53 b 3.13  

Bio-mulch     
B0 16.1 a 41.18  46.62 ab 3.68 a 
B1 17.6 a 37.12  44.54 b 3.60 a 
B2 16.1 a 39.25  46.10 ab 3.55 a 
B3 14.1 ab 38.81  47.12 ab 3.41 a 
B4 11.7 b 37.37  47.68 a 2.91 b 

Note: Means followed by the same lowercase alphabet in the same column is insignificantly different based on 
Tukey test at the level of 5 %. 
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The dry matter of tubers was significantly 
affected by the interaction between accession and 
bio-mulch application time. The Mangu accession 
treatment with bio-mulch application time of 8 
WBP and 12 WBP resulted in the highest tuber 
dry weight of 41.17% and 40.13%, respectively. 
This indicates that the low tuber weight is 
inversely proportional to the tuber dry matter 
value. The higher the tuber weight, the lower the 
tuber dry matter content. According to Tappiban 
et al. (2020), dry matter is more influenced by 
genetic characteristics than the environmental 
condition. According to Misganaw and Bayou 
(2020), the dry matter content of tubers is 41.2 - 
50.2%, with an average of 45%. The tuber dry 
matter is formed from the translocation of 
photosynthate to the roots (Sulistiono et al., 2020). 

Cassava productivity is affected by the bio-
mulch application time. The B1, B2 and B3 
treatments showed an insignificant different 
value with the control treatment (Figure 2). The 
average productivity was 32 – 44 t/ha. The 
Mangu cassava without bio-mulch treatment 
showed the highest productivity of 44.6 t/ha. At 
the same time, the B4 treatment showed the most 
negligible productivity at 22-33 t/ha with an 
average of 29.5 t/ha. This indicates that the 
different bio-mulch application time had no effect 
on the cassava productivity, but could suppress 
the weed growth in cassava plantations. 
According to Mansaray et al. (2022), legumes that 

are planted after cassava will increase the cassava 
productivity. According to Alves (2001), in 
achieving the maximum productivity, a plant 
must maintain a balance between the source and 
the sink. 

The dry matter of tubers in the B3 and B4 
treatments on Mangu accession showed the 
highest value, which was presumed that the bio-
mulch application time on eight and twelve 
weeks before cassava planting had sufficient soil 
moisture, so the water requirement for cassava 
roots could still be met. According to Enesi et al. 
(2022), planting cassava at the end of the year, 
around October to December, forms more tuber 
dry matter than those produced at the beginning 
of the year. Drought in areas with low rainfall 
conditions can decrease the tuber dry matter 
<30% lower than in areas with higher rainfall and 
lower evapotranspiration (El-Sharkawy, 2004). In 
this study, the initial conditions for cassava 
planting received a relatively low rainfall from 
early March to May, with less than 
300mm/month. This condition produced a lower 
tuber dry matter. According to Anikwe and 
Ikenganyia, (2018), the cassava growth will be 
slow under drought conditions, as marked by the 
stem segment shortage and tuber development 
termination.  

According to Aye (2012) cassava can 
withstand drought by slowing the growth, not by 
puddles and floods, that cause tuber rot. 

Table 3. Effect of bio-mulch application time and accession type on tuber dry matter and plant 
biomass weight at six months of harvest 

Bio-mulch 
Cassava accession 

Ketan Malang Genjah bayam IR Jonggol Mangu 

Plant biomass weight (kg)     
B0 2.95  2.86  3.42 a 3.00 ab 
B1 2.45  3.00  3.03 ab 2.90 ab 
B2 2.80  3.01  3.22 ab 2.93 ab 
B3 2.51  3.10  2.92 ab 2.71 ab 
B4 2.38  2.99  2.92 ab 2.13 b 

Dry matter of tuber (%)     
B0 32.79  37.04  28.73  38.56  
B1 37.63  27.42  37.38  37.79  
B2 34.77  34.62  40.10  28.14  
B3 32.25  33.78  37.73  41.17  
B4 32.41  34.47  37.13  40.34  

Note: Means followed by the same letters in the same row are insignificantly different according to Tukey test ꭤ= 5 
%. B0: without bio-mulch (control), B1: 0-week application before cassava planting, B2: 4-week application before 
cassava planting, B3: 8-week application before cassava planting, B4: 12-week application before cassava planting. 
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Table 4. Correlation matrix between yield and components. 

Traits PH SD PB TN TL TD FW DM 

SD 0.50* 1       
WB 0.57** 0.78** 1      
TN 0.54* 0.53* 0.54* 1     
TL -0.56* 0.22ns 0.01ns -0.22ns 1    
TD 0.10ns -0.41ns -0.46* -0.20ns -0.42ns 1   
FW 0.29ns 0.37ns 0.34ns 0.72** -0.08ns 0,20ns 1  
DM 0.27ns 0.16ns 0.00ns -0.08ns 0.13ns -0.30ns -0.37ns 1 
TY 0.14ns 0.54* 0.456* 0.52* 0.24ns -0.04ns 0.61** -0.21ns 

Note: PH = plant height, SD = stem diameter, PB = plant biomass, TN = tuber number, TD = tuber diameter, FW = 
fresh weight, DM = dry matter content, TY = total tuber yield, *significant (α =5%), and ** highly significant (α = 
1%) 

 
Plant height showed a positive correlation to 

stem diameter (r = 0.50*), number of tubers (r = 
0.54*), and highly significant to plant biomass 
weight (r = 0.57*). This condition presents a 
higher plant height, a greater cassava stem 
diameter, and plant biomass weight. A higher 
plant weight biomass indicates an increased 
crown's weight, including the mature leaves, as 
the plant product for photosynthesis to produce 
and assimilate. 

Cassava stem diameter showed a significant 
correlation with the number of tubers (r = 0.53*) 
and tuber productivity (r = 0.54*). Also, it showed 
a robust correlation with plant biomass weight (r 
= 0.78**). Therefore, increasing the diameter of 
cassava stems can significantly increase the 
biomass weight compared to leaf organs. Bulb 
weight is strongly correlated with number of 
tubers (r = 0.72*) and tuber productivity (r = 
0.61*). Therefore, the greater number of tubers, 
the heavier tuber weight, and the higher tuber 
productivity. Cassava productivity shows a 
significant correlation with stem diameter 
(r=0.54*), plant biomass (r = 0.45*) and number of 
tubers (r=0.52*). According to Enesi et al. (2022b), 
the production of cassava tubers is influenced by 
soil fertility, tillage, and weeding. 
 

 

Conclusions 
 
Based on the experimental results and discussion, 
it can be concluded that: 
1. No interactions were found between the 

cassava accession type and bio-mulch 
application time on the growth and yield of 
cassava plants 

2. Cassava accession treatments showed a 
significant difference in growth parameter 
components, namely plant height, stem 

diameter and yield components, including 
tuber length and diameter. 

3. The bio-mulch planting time on twelve weeks 
before planting cassava tends to reduce the 
product yield of four cassava accessions. 
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