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Abstract.  The goal of this research is to analyze the vegetative development and 
yield of cassava in diverse populations, as well as the Land Equivalent Ratio 
(LER).  This research was carried out from June 2022 to March 2023 at the field 
of the "Vegetable Seed Production Unit" ("UPBS"), Sekincau Subdistrict, West 
Lampung Regency, Lampung.  In this investigation, the local waxy cassava clone 
and the soyabean variety Dega-1 were utilized.  The treatments were monoculture 
cropping with 20,833 cassava per hectare (P1), 16,667 cassava per hectare and 
166,667 soyabean per hectare (P2), 18,518 cassava per hectare and 166,667 soy-
abean per hectare (P3), 18,182 cassava per hectare and 222,222 soyabean per hec-
tare (P4). A five-replicate experiment was set up in a completely randomized 
block design.  Minitab Ver. 17 was utilized for data analysis for analysis of vari-
ance, Student's t-test, and DMRT at 5%.  Our results showed that there were no 
differences in the cassava growth in various populations.  Compared to various 
treatments of cassava populations, the yield in monoculture was higher.  The 
treatment P4 had a LER of 1.52 was attained. 
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1 Introduction 

Cassava is an important crop in Indonesia, particularly as a raw material in the tapioca 
industry. According to [1], the country produces nearly 18,5 million tons of cassava, 
and its annual consumption is 8.59 kg per capita [2]. The country's total planting area 
for cassava is 740,998 ha, of which 244,023 ha are in Lampung Province [1]. Cassava 
has traditionally been grown in monocultures. Since at the beginning of cassava growth 
there is still enough space between plants in this system, intercropping cassava with 
short-lived plants like sorghum [5], soyabean [3], or maize [4] is feasible. 

When cassava starts to grow, there is space between the plants, and this space can 
be used to intercrop with other plants. It has the potential to raise land productivity, 
which will significantly boost farmers' incomes. Although the intercropping of cassava 
in diverse populations with soyabean has not been thoroughly documented up to this 
point, it is anticipated to be compatible due to the growth patterns of early maturing 
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soyabean and cassava. An LER of 0.90 to 1.20 was obtained by planting numerous 
varieties of soyabean alongside cassava [3]. 

Every variety of plant has an ideal plant population to achieve maximal productivity, 
according to [6]. The yield decreases with increasing planting population. It is neces-
sary to modify the number of planting populations in order to achieve maximum output. 

[7] claimed that plant competition, cultivars, plant spacing, and plant population 
density are all important determinants in effective intercropping. Plants will compete 
with one another for growth media if the plant density is too high. In intercropping 
systems, one way to reduce competition between plant species is to control plant num-
bers.  Plant spacing and population density can be changed to achieve different popu-
lation combinations in intercropping. Plant density, according to [8], may promote up-
ward plant growth or stem elongation, resulting in stem enlargement, or it will inhibit 
lateral stem growth. Furthermore, [9] noted that the arrangement and assessment of 
plant populations are crucial elements that govern the development and yield of inter-
cropping crops, as demonstrated by this study in intercropping systems of cassava and 
peanuts, which have the potential to yield 2.37–2.68 tons of dry pods annually on av-
erage. 

The objectives of this study are to assess the cassava growth and yield and LER in 
multiple populations engaged in intercropping between cassava and soyabean. 

2 Materials and Methods 

In June 2022 to February 2023, this research was carried out at field of the "Vegetable Seed 
Production Unit" ("UPBS"), Sekincau Subdistrict, West Lampung Regency, Lampung. The re-
search was at 5°2'27" S and 104°18'16" E. It was also conducted at Seed and Plant 
Breeding Laboratory, Department of Agronomy and Horticulture, University of Lam-
pung, Bandar Lampung. 

This research was set up in a completely randomized block design (CRBD) with 
five replicates. The treatments are: 
P1: Monoculture cropping with 20,833 cassava per hectare (P1); 
P2: 16,667 cassava per hectare, interplanted with 166,667 soyabean per hectare; 
P3: 18,518 cassava per hectare, interplanted with 166,667 soyabean per hectare; 
P4: 18,182 cassava per hectare interplanted with 222,222 soyabean per hectare. 
Every experimental unit was set up in a plot measuring 20 m² (4 m × 5 m). 

Local waxy clone was the cassava clone employed in this experiment, and Dega-1 
was the soyabean variety. Cassava plants were harvested at 32 WAP (week after plant-
ing), and soyabean at 13 WAP. Using a digging method at a distance of 15 cm from the 
plants, 4.4 g urea, 5.6 g SP-36, and 2.6 g KCl were applied as the initial fertilizer to 
cassava plants at 4 WAP. At 16 WAP, the plants received a second fertilizer using 6.7 
grams of urea each. The initial fertilization of 4.2 g urea, 16.7 g SP-36, and 8.3 g KCl 
per row was applied to soyabean plants at 1 WAP.  At 3 WAP, 8.3 g urea was applied 
to each row of soyabean, keeping a gap of 15 cm from the plants for the second fertili-
zation. 
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Variables related to cassava growth and yield, such as plant height, leaf number, 
shoot weight (fresh and dry), number of tubers tuber fresh weight, tuber circumference, 
tuber length (per plant), and tuber fresh weight per 20-m2 plot, were observed. 

Minitab Version 17 was used for analysis of variance, Duncan’s Mutiple Range Test 
(DMRT), Student's t-test, and LER at the 5% level. 

3 Results and Discussion 

The findings demonstrated that as cassava plants grew older, their growth rate in-
creased. Among the treatments, there were no appreciable variations.  From 16 WAP 
until harvest (32 WAP), the P2 (16,667 cassava/ha) treatment tends to grow taller than 
other treatments, measuring 248.9 cm (Fig. 1). 
 

 
Fig. 1. Cassava plant height across different populations. 

Cassava plants undergo leaf fall around one month before harvesting, a sign that the 
plants are prepared for harvesting. This accounted for the decline in leaf count at harvest for 
every treatment (Fig. 2). Six months after planting, cassava stem and leaf growth reach 
its maximum, according to [10]. At six to nine months of age, the cassava plant begins 
the process of transferring carbohydrates from leaves to its roots and the aging process 
of leaves, which results in falling leaves. 
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Fig. 2. Number of leaves on cassava in different populations. 

 
A plant's leaves play a crucial role in determining its overall production. Since leaves 
are the primary site of photosynthesis, crop yields will be reduced by reducing the num-
ber of leaves. No significant differences were found between the treatments in this trial.  
Compared to the other treatments, the P4 population treatment typically has a higher 
number of leaves (154.5 leaves). This offers preliminary evidence that intercropping 
soyabean and cassava has no effect on yield. Based on [3], planting cassava alongside 
legume crops gives two benefits: biomass production through the use of biological N 
fixing and increased yields.  Cassava plants' photosynthetic processes function best 
when they have a lot of leaves, which influences the plants' growth and yield.  [9] 
claimed that the size and spacing of the plants are crucial factors that affect the growth 
and yield of intercropping systems. 

The accumulation of plant organs known as the canopy (above-ground biomass) dry 
weight is correlated with factors such as increased plant height, an increase in leaf num-
ber, and stem diameter [11]. Chlorophyll levels rise when nutrients are fully utilized, 
and this has an impact on how assimilates are created during photosynthetic processes. 
The plant's dry weight is then increased by the assimilates being stored in the tissues of 
the stem and leaves.  The various populations of cassava plants in this experiment did 
not exhibit any discernible variations in their vegetative growth (Table 1).  Prior to leaf 
fall, which denotes the maximum quantity of leaves, there are between 134.7 and 154.5 
leaves on the plant.  As the plant reached harvest (32 WAP), its height ranged from 
223.2 cm to 256.7 cm.  These findings differ slightly from those of [12], who measured 
plant heights of 195 cm at a 2x1 m spacing and 191 cm at a 1x1 m spacing and found 
that the quantity of leaves was 85.5 and 64.5, respectively. 

Table 1. Some growth components of several populations of cassava 
Treatment PH 32 WAP (cm) NL 28 WAP  SFW (g) SDW (g) 
P1 228.2a 146.0a 1170a 310a 
P2 256.7a 134.7a 1300a 300a 
P3 223.2a 150.8a   950a 220a 
P4 230.4a 154.5a 1060a 300a 
CV (%) 11.0 12.0 30.0 31.0 
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Note:  The numbers in the same column which followed by the same letter are not significantly 
different at the 5% level, according to the DMRT test; PH: plant height; NL: number of 
leaves; SFW: shoot fresh weight per 20 m²; SDW: shoot dry weight per 20 m²; WAP: 
week after planting; CV: coefficient of variance.  

 
Variables of growth components (Table 1) indicate that the decrease in cassava popu-
lations due to intercropping with soyabean plants had no significant impact to the cas-
sava vegetative growth components.  This result is rather different from that of [13], 
who discovered that the tallest plant at harvest was obtained when intercropping at 
20,000 plants of cassava per hectare. 

Except tuber fresh weight per m2, the decline in the population of cassava had no 
discernible influence on yield components of this investigation (Table 2).  The number 
of tubers per plant (5.17) in a spacing of 2 × 1 m, does not differ significantly from 
those of 4.39 in a spacing of 1 x 1 m, according to [12], which is consistent with our 
findings.  In the meantime, [14] discovered that, relative to the yield generated by cas-
sava cultivation alone, the production of cassava roots declined by 15%, 25%, 40%, 
and 44% at 12,300, 10,000, 8,888, and 6,666 plants per hectare, respectively.  Further-
more, [15] discovered that, at the very least for an upright type, the populations of cas-
sava should typically be raised at least 12,500 plants per hectare. Our analysis found no 
changes in results attributable to population differences across all intercropping regi-
mens of at least 16,667 plants per hectare. 

 
Table 2. Some components of cassava yield in different populations 

Treat-
ment 

NTP 
TCP 
(cm) 

TLP 
(cm) 

TV 
(ml/plant) 

TFW 
(g/plant) 

TFW/m2 

(g) 
P1 10.5a 12.7a 29.9a 6,844a 2480a 3900a 
P2 11.1a 12.3a 29.8a 6,692a 2420a 2850b 
P3 11.4a 11.9a 31.1a 6,603a 2120a 2930b 
P4 11.3a 11.3a 30.5a 6,281a 2190a 3660ab 
CV (%) 31.6 12.6 18.8 17.6 24.8 3.9 

Note:  The numbers in the same column which followed by the same letter are not significantly 
different at the 5% level, according to DMRT test; NTP: number of tuber per plant; TCP: 
tuber circumference per plant; TLP: average tuber length; TV: tuber volume per plant; 
TFW: tuber fresh weight per plant; TFW/m2: tuber fresh weight/m2; CV: coefficient of 
variance. 

 
Moreover, [16] found that intercropping soyabean–cassava did not affect the crop yield. 
Intercropping promotes soil fertility and increases crop diversity. In comparison to 
other legume crops, intercropping soyabean with cassava reduces competition and im-
proves soil structure. The soyabean-cassava intercrop performed similarly to a pure 
soyabean stand. When developing legume-cassava intercropping, it is important to con-
sider the longer root system maturation period, as well as disease and drought difficul-
ties.  

According to the findings of the study [13], solitary cropping produced much higher 
root circumference than intercropping.  Their findings are different from those that we 
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discovered (Table 2).  These variances in tuber circumference could be due to varieties, 
localities, or microclimatic circumstances.  Tuber circumference is strongly linked with 
the quantity of tubers per plant [17].  It is obvious from our findings that population 
differences had no effect on either variable.  Because there is a strong relationship be-
tween tuber circumference and weight [17], a larger perimeter may imply a larger tuber. 

In general, changes in populations of cassava had no effect on volume of tuber or 
tuber fresh weight per plant.  Volume of tuber per plant was between 6,281 ml and 
6,844 ml due to changes in cassava population, whereas tuber fresh weight per plant 
was between 2120 g and 2480 g.  This is disagreement with [12], who suggested that 
the quantity of cassava plants in a specific area could affect cassava plant productivity. 

The results of this study revealed that reducing the number of cassava to 18,518 
plants per hectare reduced the tubers fresh weight per m2. When population was reduced 
to 18,182 plants per hectare, yield increased, the same results as monoculture (Table 
2).  This is made possible by an increase in the number of intercropped soyabean plants 
and the availability of nitrogen delivery from soyabean.  This is partly consistent with 
the findings of [14], which found that the yield reduced by 15%, 25%, 40%, and 44% 
at 12,300, 10,000, 8,888, and 6,666 plants per hectare, respectively, when compared to 
yield achieved with solo cassava. 
 

Table 3.  Land Equivalent Ratio (LER) for cassava yield. 
Treatment LER T-value T-table 

P2 1.36 2.97 2.78 

P3 1.37 3.11 2.78 

P4 1.52 4.45 2.78 

Note: T-table: 5% (2.78). 
 
The LER data (Table 3) reveal that intercropping cassava–soyabean is a more appro-
priate land use.  The value raises from 1.0 to 1.36-1.52 based on cassava and soyabean 
crop production. Based on LER of 1.52 (P4) discovered in our experiment, growing 
cassava and soyabean together results in a 52% higher yield than growing them sepa-
rately. According to [18], intercropping is more profitable than monoculture cropping 
since it improves land productivity and efficiency. Furthermore, [16] found that inter-
cropping raised LER higher than monoculture cropping.  Despite the fact that inter-
cropping yielded lower individual component crop yields than monoculture cropping, 
it resulted in higher total land productivity. 

4  Conclusion 

Most of growth components observed were unaffected by different populations in 
cassava plants. Other than the tuber fresh weight per m2 component, changes in cassava 
plant populations had little effect on other of the observed yield components. 
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A population of 18,182 cassava per hectare intercropped with 222,222 soyabean per 
hectare yielded 52% more than planted in monoculture system. 
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