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ABSTRACT

Analysis of causative factors for stem canker disease epidemic on rubber plants in South Sumatra. Lasiodiplodia theobromae
is the cause of stem canker in the rubber plant (Hevea brasiliensis). Currently, data on environmental factors and cultivation
techniques related to the development of stem canker are not available so research needs to be done on this subject. The
objective of the study was to analyze environmental factors and cultivation techniques related to stem canker on rubber trees
in southern Sumatra. Field observation was carried out at 21 locations in PT Perkebunan Nusantara VII and Experimental
Garden of Sembawa Research Center, Indonesian Rubber Research Institute at Palembang to measure the severity and
incidence of this disease. Besides that, the data of cultivation technique and the condition of the garden were taken from the
officer at those locations. The location, clones, weed control and the number of plants/ha showed a correlation with the
disease severity. There was a positive correlation between incidence and severity of the disease content of soil nitrogen, dust,
clay and water as well as cation exchange capacity (CEC) were suggested to significantly contribute to the severity of stem
canker.
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INTRODUCTION

Rubber is a very strategic export commodity for
the Indonesian economy. The area of rubber in Indonesia
in 2013 reached 3,539,700 ha with 85% being smallholder
rubber plantations. Furthermore, Indonesia’s natural
rubber production in 2012 was in the second position in
the world after Thailand which reached 2.9 million tons,
with a contribution to world rubber production reaching
27.06%. The production generated foreign exchange
for Indonesia of US $ 4.8 million with export volume
reaching 2.4 million tons (BPS, 2018).

The low production of smallholder rubber is caused
by various factors, one of the which is disruption from
various diseases (Basuki, 1982). The most important
disease at this time in rubber plants especially in South
Sumatra is stem canker caused by Lasiodiplodia
theobromae. This disease can attack entres gardens,
polybag plant material, immature plants and mature
plants. Early symptoms of this disease are characterized
by the formation of sporadic scabies which then fuse
into broad lesions on the surface of the rubber stem. In
the pith, the symptoms that appear are brown necrose
that spreads to the canopy. Severe infections can cause

bleeding in the latex, cracked skin, rotten area
(Febbiyanti, 2017; Febbiyanti et al., 2019a; Febbiyanti
et al., 2019b).

PT Perkebunan Nusantara VII reported that this
disease had occurred in 2010 in the Padang Plawi
Production Farm, Bengkulu, which attacked immature
plants. Then, disease with similar symptoms also
occurred in the Sembawa Research Institute
Experimental Garden from 2011 until now. The results
of the study by Pha et al. (2011) reported an epidemic
with similar symptoms in traditional rubber plantations
in Vietnam since 1921. Moreover, this stem disease
became the first outbreak in 1998 in the area of traditional
rubber plantations in Vietnam. This disease was reported
to also attack rubber plantations in China, the Philippines,
India, Bangladesh (Pha et al., 2011). In Indonesia,
disease with similar symptoms was also found in almost
all rubber plantation centers in southern Sumatra and
attacked various types of rubber clones (Budiman &
Suryaningtyas, 2004).

This is a new disease and is growing very fast.
The symptoms of stem canker seen in the field are not
different from the results of the Postulate Koch test,
and the pathogens isolated are also the same, which are



Febbiyanti  et al.        Analysis of Causative Factors for Stem Canker Disease Epidemic        83

the pathogens of this disease. Canker-causing pathogens
are soilborne pathogens that can also be brought from
grafting linkages (Febbiyanti, 2017).

Disease development is related to
agroecosystems, so the linkage is needed to be found in
the management of plantations. The agroecosystem is
certainly related to the way of cultivation. The physical
environment will simultaneously determine the
development of pathogens and affect plant conditions
so it will affect the attack of a type of disease.
Therefore, it is necessary that information about rubber
stem canker be extracted. The purpose of this study
was to analyze causative factors of stem canker
epidemic in rubber plants in Southern Sumatra and the
assessment towards the incidence of the disease.

MATERIALS AND METHODS

Research Site. The research conducted included field
observations, data collection on interviews and nutrient
analysis. Field observations were carried out at the
Sembawa Research Institute Experimental Site on BPM
24 rubber clone aged 3 and 8 years, RRIM 921 clone
aged 5 years and IRR 112 clone aged 2 years with a
spacing of 6   3 m. Observations were also conducted
at the production plantation of PT Perkebunan
Nusantara VII Padang Plawi, Bengkulu (PB 260 clone
aged 2 years, IRR 112 clone aged 3 and 2 years),
Musilandas, Palembang (PB 260 clone aged 3 and 5
years) and Tulung Buyut, Lampung (PB 260 clone age
2 years) with a spacing of 7  3 m.

Observations were carried out at 21 locations of
experimental gardens. Observations included the
severity and incidence of the disease, way of cultivaton,
condition of the plantation, and soil samples in the root
area of the sample tree.

Measurement of Disease Incidence (DI) and
Disease Severity (DS). Observation of disease
incidence and severity was carried out at the affected
area from global observations. Each plantation received
200 plant samples observed at 5 observation points. One
observation point was located in the middle of the
plantation and two points were on each diagonal of the
plantation. For each observation point, 40 plants were
set close together to be observed. The disease incidence
(DI) and disease severity (DS) values were calculated
using the formula of Madden et al. (2007) as follows:
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Category of disease severity: 0 = branch skin
tissue shows no symptoms of infection, 1 = branch
shows patches, scabies, bubbling rupture and black latex,
2 = scabies on peeling branches, drying out buds, bare
leaves, broken branches, and visible symptoms of decay
on the fracture marks, 3 = branch skins get peeled and
rot, shoot canopy is still alive but there are many broken
branches, fallen shoots, 4 = broken canopy, dead plants
(Situmorang, 2005). DI value was low if <10% and high
if >10%. DS value was low if <20%, moderate if 20–
40%, and high if >40%. This classification was based
on observers’ experience in the field. If the condition is
>10%, the disease has reached the root, and the wooden
vessels in the main stem have changed color.

Epidemic Factors
Cultivation Techniques and Plantations Conditions.
Epidemic factors included cultivation techniques and soil
fertility. Information on how to cultivate the plantations
was obtained from the field assistant or foreman through
interviews and direct observation. The cultivation
techniques included: clones, plant age, production,
fertilization and maintenance; the plantations conditions
that need to be known included plant population, drainage
and location of the plantations. The data obtained were
arranged in the form of two-way contingency tables.
Data on epidemic factors were arranged in rows and
the disease severity was in columns. DI value was low
if <10% and high if >10%. DS value was low if <20%,
moderate if 20–40%, and high if >40%. This
classification was based on observers’ experience in
the field. If the condition was in high severity, the disease
would have reached the root and wood vessels in the
main stem would have changed color.

Chemical and Physical Soil. Soil samples were taken
from the field which showed high, moderate and low
severity. Analysis of soil chemical and physical properties
(N, P, K, Ca, Mg, Na, KB, CEC, pH, C-organic, soil
texture) can be seen in Appendix 3. Data analysis was
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performed to determine each chemical and physical
element that might be classified as important in its
contribution to the disease severity. Rainfall and humidity
data were also recorded daily, averaged, and summarized
monthly. The data were correlated with disease
incidence.

Data Analysis. Analysis of the correlation between DI
and DS of stem canker appplied the regression. Then,
an analysis was carried out to determine the possible
correlation between cultivation and disease severity
using the chi-square test. Chi-square test used in this
case was chi-square test with freedom testing in the
contingency table. The possible role of chemical and
physical soil factors with disease severity was performed
by multivariate analysis of the main components. Data
processing software used in this study was SPSS version
24 and XLSTAT 2014.

RESULTS AND DISCUSSION

Observation results at 21 locations in several
production plantations, such as Balit Sembawa
experimental plantations, PTPN VII Tulung Buyut
Lampung, Padang Plawi Bengkulu, and Musilandas
Palembang, showed that the DS and DI were classified
low to high, with a disease severity value of 12.89 ±
7.69 and a disease incidence of 34.14 ± 31.96. The high
DI value means that the disease in some locations has
spread and is easily found. So even though the stem
canker is still classified as a minor and new disease,
based on this study, the attack has been widespread.
This disease is easily found in almost every rubber
plantation in southern Sumatra. The disease incidence

is also higher because there is no control currently of
this stem canker, so it is not impossible that one day it
may lead to big problems.

Severe infections of stem canker cause bleeding
in the latex, skin cracks, skin rot, and gumosis. In young
plants, the initial infection in young shoots is small dark
brown lesions that spread rapidly, skin rot, and infected
leaves turning yellow due to lack of supply of nutrients
and water. Severe infections led to death in the branches
starting from the tip (shoot death) (Pha et al., 2011).
Severe attacks resulted in dead rubber stands, which
will reduce the number of plants per ha or increase the
cost of patching (Pawirosoemardjo, 2004).

The regression results between DI and DS
showed a real correlation between the two variables
(Figure 1). Based on the calculation of the regression,
DS can be used in assessing DS in stem canker that
occurs in southern Sumatra, given the adjusted
coefficient of determination (R2adj.) of 82.4%. The DS
value was positively correlated with the DS of 0.95,
and this was quite worthy to be used as a reference in
assessing DS in the field. Determination of the
regression equation used data from the calculation results
of disease severity and incidence at each rubber plant
age.

This result was very helpful for field staff who
must provide an assessment in order to determine the
yield loss relatively quickly. In addition, these results
could also be used to establish policies in control. The
disease severity was the closest basis in calculating yield
loss. Severity values were not static and changed due
to the influence of the physical environment, the phase
of growing plants, and cultivation activities. But in annual
plants such as rubber, fluctuations in disease severity
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Figure 1. Relationship between disease incidence (DI) and disease severity (DS) on rubber stem canker
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and the environment around plants are relatively stable.
The presence of pathogens and host plants are not much
disturbed, unlike in seasonal plants.

Observations to determine DS values were very
troublesome and time-consuming. DS value was
determined by observing branches/twigs affected by
canker stem cells. This observation wass sometimes
difficult to do because of the relatively dense branch
position, but by using the regression equation of the
results of correlation between DI and DS, to know only
about the the high rubber plants and are covered by the
canopy of DI, the DS of stem canker has been countable.

Similar results show the relationship between the
disease incidence and disease severity as in the case of
soft rot in dragon fruit (Masyahit et al., 2009). Powdery
mildew on strawberries also shows the same thing, that
there is a correlation between the two indicators of attack
(Carisse et al., 2013). In the case of powdery mildew
on apples it can also establish a correlation between
disease incidence and disease severity (Seem &
Gilpatrick, 1980), and the case banana leaf spot in Taiwan
(Chuang & Jeger, 1987).

Cultivation Techniques and Plantations Conditions.
Cultivation techniques and observed plantations
conditions consisted of 16 variables: location, clones,
weed control, age, plant population/ha, latex production/
year/ha, fertilization frequency/year, type of rootstock,
girth, stem spacing, method fertilizer application, tapping
system, fertilizer dose of N, P, K, Mg. This study showed
a variable correlation between each variable with the
severity of stem canker (Table 1).

Based on the results of the chi-square test of each
of the cultivation technique variables and the condition
of the plantations, it turns out that only the location,
clones, weed control and plant populations showed a
role in the severity of rubber stem canker disease (Table
1).

Clones. Table 1 shows that BPM 24 and PB 260 are
clones that have high disease severity. This is caused
by BPM 24 clone which has a naturally skin rupture
character; this skin rupture is used by pathogens to enter
the plant tissue and carry out the inoculation process.
Furthermore, in addition to BPM 24 clone, mostly
attacked clone is PB 260 clone. PB 260 is a clone that
has been known to be susceptible to this stem canker.
According to Kurnia (2005), in certain clone such as
PB 260, the percentage of skin necrosis attacks can
reach 20–50%, which occurs after the panel move; PB

clone is considered susceptible to skin necrosis, whereas
RRIC 100, PR 261, PR 225 clones are considered to
be quite tolerant of skin necrosis.

Location. Table 1 shows that the location of Sembawa
has the highest disease severity compared to other
locations. This is due to the fact that more clones planted
at Sembawa are BPM 24 and PB 260 clones. The
susceptible clone type is BPM 24, which causes
Sembawa to have higher canker stem severity
compared to other locations. The disease severity is
also supported by rainfall and humidity at these locations
(Figure 2).

Weed Control. High disease severity occurs in weed
control by using herbicides compared to manual
methods. The use of herbicides in controlling weeds
can have an indirect impact on the development of stem
canker. In general, the consequences arising from the
intensive use of herbicides make plants weak, so that
existing diseases can be more developed. The use of
glyphosate herbicides in plants that are resistant or not
to herbicides has an impact on decreasing number of
dentrification microbes and other microbial communities
in the rhizosphere (Hart et al., 2009). In addition, the
use of herbicides is able to increase plant susceptibility
caused by (a) reducing defense structures in plant
tissues, (b) stimulating the release of host plant exudates,
(c) stimulating growth of pathogens, (d) suppressing the
ability of microflora competition with potential pathogens.
The use of glyphosate herbicides on a large scale can
have direct impacts, such as inducing attenuation in plant
defenses and increasing population and pathogen
virulence (Altman & Campbell, 1977). Moreover,
indirect effects such as inhibiting plant growth and vigor
due to accumulation of glyphosate in the root system,
shoots and reproductive tissue, affect the availability of
nutrients needed in the physiological process related to
plant resilience (Johal & Huber, 2009) and the reduced
phytoalexin which results in weaker plant resistance
(Duke et al., 2007). Herbicide residues interfere with
the growth of horticultural crops and food and some
types of weeds (Carpenter & Boutin, 2010). Glyphosate
herbicides also reduce the availability of nutrients by
reducing their solubility for nutrient absorption.
Glyphosate also stimulates soil pathogens to attack the
roots, stems, and canopy of plants (Huber, 2010). The
use of glyphosate also has an impact on reducing the
number of dentrification microbes and other microbial
communities in the rhizosphere (Hart et al., 2009).
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Table 1. The relationship between cultivation techniques and garden conditions to disease severity

No Cultivation variable 

Disease Severity (%) Chi-square(χ2) 

Number of fields 

Low 

(<10%) 

high 

(>10%) 
χcount Sig value 

1 Location Sembawa 2 7 6.63 0.036* 
  Musilandas 2 2   
  Padang Plawi 1 3   
  Tulung Buyut 4 0   

2 Clones BPM 24 0 5 8.353 0.015* 
  RRIM 921 0 2   
  PB 260 8 3   
  IRR 112 1 2   

3 Weed Control Uncontrolled 0 2 7.525 0.047* 

 Manual 7 1   
 Herbicide 0 6   
 manual+ herbicide 1 4   

4 Age (year) 8 0 2 1.658 0.198 

  5 2 3   
  3 0 5   
  2 8 1   

5 Plant population/ha < 555  5 2 6.758 0.015* 
  ≥ 555 4 10   

7 Fertililization/year 5 2 5 1.658 0.198 
 6 0 4   
 7 7 1   

8 Fertilizer dose  
N (gram/tree/year) 

116-140 2 3 1.658 0.198 
 160-175 9 7   

9 P Fertilizer dose 
(gram/tree/year) 

<100 7 5 1.658 0.198 
 >100 5 4   

10 K/ Fertilizer dose 
(gram/tree/year) 

<200 7 7 1.658 0.198 
 >200 2 5   

11 Mg Fertilizer dose 
(gram/tree/year) 

<20 7 4 1.658 0.198 
 >20 6 4   

12 Planting distance (m) 6 x 3 2 7 2.738 0.098 
 5 x 3 7 5   

13 Fertilization method Pocket 2 7 2.738 0.098 
 Tabur 7 5   
 5 x 3 7 5   

14 Circumference of the 
stem (cm) 

22-25 2 4 1.683 0.431 
 >25-30.2 5 3   
 31-43 2 3   
  68-70 0 2   

15 Tapping system 1/2Sd3 ET2.5% Ga 
0.5  

0 2 1.658 0.198 

 TBM 9 10   
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Plant Population. Based on Table 1, the higher plant
population/ha was >555 which had a higher disease
severity compared to the lower plant population, which
was <555/ha. The emergence of disease epidemic was
determined by 3 causative factors that take place in the
same period, such as the presence of susceptible plants,
virulent pathogens, and environmental/climate factors
that are very suitable for the development of the disease
(Butler & Jadhay, 1991). Microclimate, such as
temperature, humidity, rainfall, wind, and radiation affect
each level of the pathogen development cycle and plant
diseases. Humidity, either as a relative humidity or free
water on plant surfaces, plays a very important role in
the epidemic of plant diseases. Humidity of air around
trees is influenced by rainfall, wind, irradiation and also
temperature. In plant populations > 555/ha the severity
of stem canker is higher, this is related to the humidity
around the plantations. The rubber plant has a wide
canopy. This canopy affects humidity, free water on
the plant’s surface and the temperature below it, and
the amount of light entering under the canopy. Humidity
plays a role in the release of pathogenic conidia from

the picnidia and splashing water helps in the process of
spreading the conidia. L. theobromae can form
structures that survive under adverse environmental
conditions for development. Under favorable
environmental conditions, where humidity, nutrition and
temperature are high, pathogens will germinate
immediately and then penetrate into plant tissue.
Different environmental temperature conditions are very
high between day and night, especially during the dry
season, which is an environment that facilitates the
development of this pathogen (Figure 2). Weak plant
conditions supported by high humidity will support the
penetration of the new host plant tissue. Penetration
will then be followed by colonization, where pathogens
will grow and develop in the host plant tissue. The critical
phases of the pathogen are just before penetration
occurs. In this phase the control will be more effective
than if it has been advanced (Henuk, 2010).

Chemical and Physical Soil. The severity of the
disease can be affected by growth conditions. The
physical and chemical nature of the soil determines plant

Figure 2. The development of rubber stem cancer in Sembawa in relation to weather factors measured in 2013-
2014

humidity (%)

rainfall (mm)

temperature (oC)

severity of disease (%)
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growth, and this can also have an impact on the severity
of the disease. In grapes the diversity of yields and fruit
quality is influenced by the physical and chemical soil
and plant conditions, especially those related to N, Ca,
Mg, Fe, S, Zn, Mn and B. Accurate interpretation
between soil properties and fruit quality applied
multivariate statistical analysis approach (Arno et al.,
2012).

The disease incidence and severity are related to
cultivars and production systems. Types of cultivars and
production systems will be related to plant growth
patterns so that they will form microclimates that can
inhibit or support disease development (Carisse et al.,
2013). In addition, the emergence of a disease epidemic
is determined by 3 factors that take place in the same
period, namely the presence of susceptible plants,
virulent pathogens, and environmental/climate factors
that are very suitable for the development of the disease.
(Butler & Jadhav, 1991).

In the results of the analysis of the main
components of the physical chemistry of the soil against
the disease severity, it turned out that only the chemical
properties of the soil such as CEC and N determined
the severity of stem canker (Table 2). The physical
properties of the soil which was significantly influenced
the disease severity were percentage of dust, clay, and
water content. Physical and chemical variables of the
soil that played a role in determining the disease severity
were indicated by number above 0.75. The greatest role
was shown by the N element. This can be determined
based on the values in the commonly used score
coefficients similar to the regression coefficients. The
greater the score coefficient, the greater the impact of
changes in the variable value on the increase or inhibition
of weathered stem disease. The increase in N elements
in the soil causes the severity of the disease to decrease,
and vice versa.

Certain nutrient conditions individually did not
directly influence the development of disease. The effect
will be seen if it is combined with other nutrients as a
whole, thereby increasing plant resistance. The
application of P fertilizer alone can suppress attacks,
but when combined with N, attacks will be lower.
Fertilization does not reduce the ability of pathogen
sporulation but causes plants to become more resistant
(Okori et al., 2004) that can reduce new infections.

The element N influences vegetative growth. The
N element plays a role in stimulating growth, the
formation of chlorophyll and amino acids (Tisdale et al.,
1975). N plays an important role as a constituent of
chlorophyll, so the leaves will look green (Mangel &

Kirby, 1987). Pawirosoemardjo (1984) stated that the
element N is the constituent of phytoalexin. In rubber
leaves that are attacked by Colletotrichum
gloesporioides, phytoalexin can be toxic to pathogens
or act as a phenolic compound that can limit damage
caused by pathogen, through a process called
hypersensitivity.

Based on the results of principal componen
analysis (AKU/PCA), it is seen that the higher the N
content, the lower the disease severity. This was related
to the form of nitrogen taken by plants. Nitrogen is taken
up by plants in form of NH

4
+ and NO

3
-, in soils which

contain a lot of clay, nitrogen in NH4+ will be difficult to
use by plants, because N in the form of NH4+ is bound
by clay mineral species of mica hydrate (illit). This is
supported by the results of the analysis of soil physical
properties showing % clay and % dust significantly
related to disease severity. Besides NH

4
+ which cannot

be utilized by plants, N in the form of NO
3

- (nitrate) is
easily washed away by rain water (leaching). The
condition of land that has a lot of rain/water streak will
have a low N. This is also supported by the results of
the analysis of soil physical properties which showed %
water content correlating with disease severity. N is a
mobile element, easily leached and volatile, so the plants
oftenly became deficiency (Brady & Weil, 2002). Plants
are not able to take nitrogen in form of NH

4
+ and NO

3
-

because the physical and chemical properties of this
soil result in disturbed plant growth and weak plants. L.
theobromae is a weak pathogen that may infect unhealty
plant. A weak plant condition makes it easy for L.
theobromae to infect.

Based on AKU/PCA results, it is also seen that
the CEC value was significantly related to the disease
severity. This is because the CEC was related to soil
fertility and clay content in the soil. Soil with high CEC
when dominated by base cations, Ca, Mg, K, Na (high
base saturation) can increase soil fertility, but if
dominated by acid cations, Al, H (low base saturation),
it can reduce soil fertility. The results of the soil analysis
carried out showed that the pH of the soil was classified
as acid (pH <5.5). This condition will affect the
availability of nutrients that can be taken by plants.
Acidic soil conditions cause reduced availability of P
and deficiency of the Ca, K, N, Mg, Mo, S element.
Nutrient status is in a not-available status, and the low
application of fertilizer causes inhibited growth and
increases the susceptibility of plants to infection by
pathogens. The acidity of soils classified as very acidic,
such as Al, Fe and Mn, is becoming more available, and
this can poison the roots. Damage to the root cells will
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Table 2. Value of variable components of soil fertility and constituent factors and standard score coefficients for
the severity of rubber stem canker, result of AKU/PCA

Variable 
Component 

Factor 1 Factor 2 Factor 3 Coefficient Raw Score*) 

N-total (%) 0.8035 0.2365 0.0933 -0.2696 
P (ppm) 0.4352 -0.3258 -0.3079 -0.0723 
K (cmol/kg) 0.1590 0.0802 0.4889 0.7652 
Al3+ -0.2179 0.3916 0.1857 0.2641 
Ca (cmol/kg) 0.4343 -0.6567 -0.4089 -0.0469 
Mg (cmol/kg) 0.2982 -0.4872 0.5101 0.4456 
KTK (cmol/kg) 0.9187 0.0527 0.1005 0.0712 
KB (%) -0.5345 -0.6180 -0.1280 0.2450 
pH (H2O) 0.3095 -0.5849 0.1687 -0.1464 
C-organic (%) 0.5345 0.6192 0.0430 -0.3802 
Sand (%) -0.5122 -0.6085 0.0370 -0.3509 
Dust (%) -0.0939 0.7745 -0.2895 0.2609 
Clay (%) 0.8200 -0.2541 0.3515 0.1109 
Water moisture (%) 0.9020 -0.1156 0.0822 0.0273 

 The bolded numbers for each column show a strong correlation between the factors formed and the soil fertility
variable.
*) Listed one of the three standardized score coefficients for AKU results

occur so that the plant becomes weak. If this condition
lasts for a long time it will certainly interfere with plant
growth, increasing the chance of disease pathogens.

Common base cations are the nutrients needed
by plants. Base saturation is closely related to soil pH,
where soils with low pH generally have low base
saturation. Soil with low base saturation means the
sorption complex is filled more by acid cations, which
are Al+++ and H+. If the amount of acid cation is too
much, especially Al+++, it can be toxic to plants. This
situation is found in acid soils (Ige et al., 2005).
Generally, soil reactions only have an effect on soil-borne
diseases. An example of the effect of soil acidity on
diseases caused by pathogens is the effect of pH on
scurvy (Streptomyces scabies) on potato tubers. If the
pH is reduced to 5.4–5.2, very few tubers have scabies.
Thus, this disease is controlled by applying sulfur to the
soil as much as 300–500 kg/ha (Hao et al., 2008).

CEC is also associated with clay content in the
soil. Based on AKU/PCA results, it appears that the
clay percentage is higher, so the disease severity is also
higher. This is related to the ability to hold water on the
ground. Soil containing high clay will have the higher
ability to hold water (from the AKU/PCA results, water
content had a positive correlation with disease severity).
According to Yew (1991), soil with a clay texture has
the capacity to retain water and nutrients better than
soil with a sand texture.

The high groundwater content is also supported
by the results of AKU/PCA regarding the percentage
of water content in the soil, which had a positive effect
on the disease severity. High soil moisture affects the
development of plant pathogens, especially soil borne
pathogens such as L. theobramae, moist soil conditions
become a good place to grow and survive for soil borne
pathogens.

CONCLUSION

There was a linear and positive relationship
between disease incidence and severity with a
correlation of 0.95. This relationship can be used as a
reference in providing an assessment of the disease
severity in the field and also determining loss of results.
Chi-square test of cultivation techniques and field
conditions on the disease severity showed that clones,
location, weed control and population density/ha was
significantly related to the development of stem canker
in the field. BPM type 24 clone was that one prone to
stem canker, and moist and inundated areas were the
ones that accelerated the spread of pathogenic
inoculums. Some soil chemical properties such as CEC
and N affect the severity of rubber stem canker. In
addition to chemical properties, physical properties of
the soil also determine disease severity, namely the level
of dust content, clay level, and moisture content. The
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increase in N elements in the soil caused the disease
severity to decrease, and vice versa. CEC value was
significantly related to disease severity. This is because
CEC was related to soil fertility and also clay content in
the soil. Soil with clay texture had a better capacity to
hold water and nutrients than soil with sand texture.

For further research, it is necessary to study the
correlation between cultivation variables, the disease
severity, and the incidence of rubber stem canker in
several locations in smallholder rubber plantations. It is
important to know the epidemic of rubber stem canker
more broadly.
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