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INTRODUCTION

Plants from the Brassicaceae family have been

widely cultivated in Indonesia. According to Badan

Pusat Statistik [BPS] (2021), several types of  Bras-

sicaceae including cabbage, mustard greens, cauli-

flower, and radishes were ranked third, seventh,

18th, and 23rd as the most produced horticultural

crops in Indonesia during 2020. Total production

each four type of  Brassicaceae were 1,406,985 tons,

667,473 tons, 204,238 tons, and 24,902 tons. The

number of  cultivated Brassicaceae plants will

certainly positively correlate with the amount of

plant waste produced. Several studies have shown

that Brassicaceae plant waste effectively controlled

phyto-nematodes, especially the root-knot nematode

(RKN), Meloidogyne spp. (Daulay, 2013; Rosya, 2015;

Nur et al., 2016; Prihatin, 2019).

According to Kirkegaard (2004), the ability of

Brassicaceae plant waste to control phytopathogens

is thought to be due to the presence of  biofumigant

compounds contained in it. Biofumigants are volatile

toxic compounds produced by plants and are toxic

against pests and plant pathogens. Biofumigant com-

pounds from Brassicaceae plant waste are produced

from the hydrolysis of  glucosinolate compounds

(GSL) into isothiocyanate compounds (ITS) with the

help of  water and the enzyme myrosinase (Yulianti,

2009). Glucosinolate compounds are not toxic to

microorganisms, but play an important role in form-

ing ITS compounds. These ITS compounds are

volatile and toxic to plant pathogens (Bones & Rossiter,

1996; Fahey et al., 2001).

Several studies on the contents of  glucosinolate

compounds in Brassicaceae plant waste have been
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ABSTRACT

Brassicaceae are known to contain compounds with biofumigant properties. This study aimed to determine
the effect of  Brassicaceae waste on soil nematode community. Broccoli leaves and stems (Brassica oleracea var. italica),
cabbage leaves and stems (B. oleracea var. capitata), kailan stems (B. oleracea var. alboglabra), radish leaves (Raphanus
sativus), and leaves of  kamanilan weed (Rorippa indica) were tested in this study. The total glucosinolate content of
Brassicaceae waste was estimated using the palladium method with a modified spectrophotometer. The experi-
ment was carried out in polybags containing 500 g of  soil-infested nematodes. Brassicaceae waste (15 g/polybag) was
chopped and mixed into the soil, watered, and polybags were tightly closed for 14 days. The experiment was
arranged in a completely randomized design with nine treatments and five replications. The results of  the total
glucosinolate analysis showed that broccoli, radish, and kamanilan leaves fall into the high category (144.7–185.2
µmol/g); cabbage leaves, cabbage stems, and kailan stems fall into the medium category (52.0–56.0 µmol/g); and
broccoli stems were in the low category (35.4 µmol/g). There was no correlation between total glucosinolate
contents and their effect on suppressing soil nematode communities at the applied effluent dose. The population
of  bacterivorous nematodes increased in each waste treatment, especially in kamanilan leaf  treatment (R. indica)
which reached 13,008 individuals. These results indicated that kamanilan weed has good potential to improve soil
health. The treatment of  Brassicaceae waste against soil nematode communities showed a low diversity index,
an uneven evenness index, and a high dominance index. 
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carried out using high-performance liquid chro-

matography (HPLC). However, in Indonesia,

examining the levels of  glucosinolate compounds

using the HPLC method is still rarely carried out

due to the unavailability of  standard comparison

compounds and other factors. An alternative to

HPLC method is palladium method using modified

spectrophotometry based on Mawlong et al. (2017)

that can be used to estimate the total glucosinolate

content.

Research on the effectiveness of  Brassicaceae

plant waste as a biofumigant has been widely studied

in Indonesia to control Meloidogyne spp. on a labora-

tory, greenhouse, micro plot, and field-scale (Daulay,

2013; Rosya, 2015; Nur et al., 2016; Prihatin, 2019).

However, research on the effect of  Brassicaceae

plant waste on other soil nematode communities

has not been carried out. Therefore, this study aimed

to determine the effect of  the application of  Brassi-

caceae plant waste on the soil nematode community.

MATERIALS AND METHODS

Research Time and Place 

The research was conducted at the Plant Nema-

tology Laboratory, Faculty of  Agriculture IPB Uni-

versity and the Pasir Sarongge Experimental Garden

in Cianjur Regency. The research was conducted

from January 2022 to March 2022. 

Measurement of  Glucosinolate Contents in
Brassicaceae Plant Waste 

There are five types of  Brassicaceae plant waste

with a total of  seven treatments tested in this study,

namely broccoli leaves and stems (Brassica oleracea

var. italica), cabbage leaves and stems (B. oleracea var.

capitata), kailan stems (B. oleracea var. alboglabra),

horseradish leaves (Raphanus sativus), and kamanilan

weed leaves (Rorippa indica). Waste was obtained in

fresh condition from around the Pasir Sarongge

plantation in Cianjur Regency, West Java. Estimating

total glucosinolate levels was carried out using a

spectrophotometer with a modified method by

Mawlong et al. (2017). A portion of  plant waste was

saved for GSL measurement and the remaining was

used in pot experiment described in the following

section. The portion of  the Brassicaceae plant waste

was prepared by grinding it with liquid nitrogen

to result in flour-like end product. Each Brassi-

caceae waste flour was then defatted using a Soxhlet

apparatus with n-hexane solvent and was dried. The

dried Brassicaceae waste flour was then taken as

much as 0.1 g and then homogenized with 80%

methanol in a 2 mL vial tube and incubated overnight

at room temperature. After incubation, the mixture

was centrifuged at 3000 rpm (revolutions per minute)

for four minutes. The supernatant (liquid above the

precipitate) formed was transferred to a new 2 mL

vial tube and 80% methanol was added until the

volume reached 2 mL.

The extract contained in the supernatant mixture

was then taken as much as 100 µL, added with 0.3 mL

ddH2O and 3 mL 2 mM sodium tetrachloropaladate

(58.8 mg sodium tetrachloropaladate + 170 µL con-

centrated HCl + 100 mL ddH2O). The mixture was

then incubated for one hour at room temperature.

Blank samples were prepared using the same method

without additional extract (replaced with 100 µL

ddH2O). After the incubation process, the absorbance

value of  the mixture was measured at a wavelength

of  425 nm (A425) using a spectrophotometer. De-

termination of  the estimated total glucosinolate

content is done by entering the optical density value

of  the sample, whose absorbance value is measured

into the equation Y = 1.40 + 118.86 x A425. Each

sample was measured three times the absorbance

value and the average value was entered into the

equation.

Application of  Brassicaceae Plant Waste

Each type of  Brassicaceae plant waste tested was

chopped to about 1 cm. Furthermore, each chopped

Brassicaceae plant waste was then placed into a

polybag containing 500 g of  soil and watered for

the incubation process for two weeks. The soil used

in this study was taken from areas around Pasir

Sarongge (Cianjur Regency, West Java) which had

experienced intensive input for horticultural culti-

vation. The dose for each Brassicaceae waste treat-

ment was 15 g for each polybag. As a positive control,

the nematicide Furadan 3G (active ingredient carbo-

furan) was applied at the recommended dose

(1 g/polybag). The negative control did not receive

any treatments. All polybags were tightly tied like

other treatments.
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Soil Nematode Analysis. This method referred

to European and Mediterranean Plant Protection

Organization [EPPO] (2013). The initial nematode

population before treatment and after treatments

were counted in this study. The entire soil inside the

polybags were removed and levelled on the sack.

The sample soil was composited using sacks whose

sides that were alternately lifted. This process was

repeated three times. From a total 500 g of  soil, al-

ready homogeneous soil was taken by half  (250 g)

to the laboratory for extraction process of  soil ne-

matodes. Soil samples that had been composited

were taken as much as 100 g, put into a container

containing 800 mL of  clean water, and then stirred

and left for 20 seconds. The mixture was then filtered

in several stages using 20-mesh, 50-mesh, and 100-

mesh sieves, with a 20-mesh sieve at the top and a

100-mesh sieve at the bottom. The mixture that

passes through a multilevel sieve was accommodated

in a new container and filtered using a 500-mesh

sieve. The mixture retained on a 500-mesh sieve

was then put into a centrifugation tube and then

centrifuged for five minutes at 1700 rpm. The sus-

pension formed in the tube was discarded and the

precipitate at the bottom of  the tube was added

with 40% sugar solution, homogenized, and cen-

trifuged again for one minute at 1700 rpm. The sus-

pension formed was then filtered again using a

500-mesh filter, rinsed with clean water, and put

into a collection bottle. The suspension in the col-

lection bottle was made up to 40 mL. The soil ne-

matodes’ abundance was calculated using a sampling

method using a stereo microscope. For each extrac-

tion replication, the population was counted three

times. The formula for calculating the nematode

population is as follows (Ibrahim & Kurniawati,

2020):

Ni = the total population of   nematode community i,

ni = population of  nematode community i observed

on the counting dish; V = volume of  extracted

nematode suspension (mL); v= volume of  nematode

suspension in counting dish (mL).

The soil nematode communities observed were

phytonematodes (plant-parasitic nematodes), bac-

terivorous nematodes, and fungivorous nematodes.

Nematode observations were carried out directly

on fresh samples. The determination of  nematode

group was determined based on the shape of  the

feeding apparatus. Bacterivorous nematodes have a

feeding apparatus shape like a hollow funnel, phy-

tonematodes have a needle-like stylet on feeding ap-

paratus area, and fungivorous nematodes have a

stylet without basal knob at the base of  the stylet

(Mulyadi, 2009; Li et al., 2017).

The study was conducted using a completely

randomized design (CRD) consisting of  nine treat-

ments: broccoli stems and leaves, cabbage stems

and leaves, radish leaves, kailan stems, kamanilan

weed leaves, positive control, and negative control.

Each treatment consisted of  five polybags as repli-

cation. The nematode population density data ob-

tained were tabulated using Microsoft Excel 2013

and then analyzed for variance (ANOVA) using

IBM SPSS version 22 and continued with the Tukey

test at a 5% significance level.

Analysis of  Soil Nematode Community Index

Diversity Index. Analysis of  the diversity of

soil nematode communities in each treatment was

determined using the Shannon-Wiener index based

on the following formula Shannon & Weaver (1949):

H’ = Shannon-Wiener diversity index; ni = the num-

ber of  individuals of  nematode-i community; N =

total number of  individuals of  all types of  nematodes.

The range of  values from the calculation of  the

Shannon-Wiener index can be interpreted as follows:

H’ > 3 = high diversity; 1 < H’ < 3 = moderate di-

versity; H’ < 1 = low diversity.

Evenness Index. The evenness of  the soil

nematode community was analyzed using the Pielou

evenness index with the following formula Pielou

(1977):

E = Pielou evenness index; H’ = diversity index; S

= number of  soil nematode community. The criteria

of  Pielou’s evenness index can be interpreted as

follows: 0.00 – 0.25 = uneven; 0.26 – 0.50 = less evenly;

0.51 – 0.75 = fairly even; 0.76 – 0.95 = almost evenly;

0.96 – 1.00 = evenly.
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Dominance Index. The dominance of  a nema-

tode community in each treatment was analyzed

using the Simpson dominance index with the fol-

lowing formula Simpson (1949):

C = Simpson dominance index; ni = the number

of  individuals of  nematode species i; N = the total

number of  individuals in the applied treatment. The

criteria for the Simpson dominance index (C) are as

follows: 0 < C< 0.5 = low dominance; 0.5 < C< 0.75

= moderate dominance; 0.75 < C < 1 = high domi-

nance.

RESULTS AND DISCUSSION

Total Glucosinolate Content of  Brassicaceae
Plant Waste

Determination of  the criteria for the total gluco-

sinolate content of  Brassicaceae plant waste referred

to Ishida et al. (2012) by dividing the total glucosi-

nolate content into three categories. The low category

has an estimated glucosinolate content of  30–40

µmol/g, the medium is 50–70 µmol/g, and the high

is 90–100 µmol/g. Based on the results in Table 1,

the Brassicaceae plant wastes that fall into high glu-

cosinolate content were broccoli leaves, kamanilan

leaves (weeds), and horseradish leaves with each

glucosinolate content of  185.2 µmol/g, 147.9 µmol/g,

and 144.7 µmol/g.

Brassicaceae waste categorized as medium glu-

cosinolate content were cabbage stems, cabbage

leaves, and kailan stems with 56.0 µmol/g, 55.6

µmol/g, and 52.0 µmol/g, respectively. Meanwhile,

Brassicaceae waste categorized as low in glucosino-

late content were broccoli stem with a glucosinolate

content of  35.4 µmol/g. The stem part of  the Bras-

sicaceae plant waste has never been tested to control

phytonematodes, so a separate test was carried out

between the leaves and stems to determine whether

the total glucosinolate content have major roles as

a biofumigant or not.

According to Kirkegaard et al. (2001), several fac-

tors can affect the hydrolysis process of  glucosino-

late into ITS compounds, including the availability

of  water, the speed at which plant tissue are damaged,

and dose of  waste applied (GSL hydrolyzed into

ITS correspond to the amount of  waste). In addition,

ITS compounds formed tend to be more stable if

there is water on the soil surface. It is possible that

one or more of  these factors have not been met,

causing the hydrolysis of  glucosinolate compounds

to become ITS compounds did not occurred opti-

mally in this study. This implies that the high content

of  glucosinolate compounds was not necessarily di-

rectly proportional to the ITS compounds produced

(Tsao et al., 2000).

It should be noted that glucosinolate levels in

this study were only estimates used as a substitute

for the unavailability high-performance liquid chro-

matography (HPLC) method (Mawlong et al., 2017).

Glucosinolate compounds consist of  several groups,

such as aromatic, indolyl, and aliphatic groups

(Kirkegaard et al., 2001). Likewise, the ITS com-

pounds produced also consist of  several groups. It

is possible that there are types or groups of  gluco-

sinolates that are more efficiently hydrolyze into

ITS, and it is also possible that there are types of

ITS compounds that are more toxic than other.

One of  the types and groups of  these two com-

pounds can be detected using the HPLC method. 

Effect of  Brassicaceae Plant Waste on Nematode
Community

Soil nematodes are easily distinguished based on

their feeding apparatus that makes it possible to infer

their food type and roles in soil as communities.

Information about nematode communities in the

soil can provide information on nematode diversity

and be used as a parameter of  soil health conditions

(Stirling, 2014). Bacterivorous nematodes are a group

of  nematodes that live freely in the soil and consume

bacteria as food. Bacterivorous nematodes have a

ISSN 1410-1637 (print), ISSN 2548-4788 (online)

No. Sample Total of  GSL
(µmol/g)

Category

1 Broccoli leaves 185.2 high

2 Broccoli stem 35.4 low

3 Cabbage leaves 55.6 medium

4 Cabbage stem 56.0 medium

5 Radish leaves 144.7 high

6 Kamanilan leaves 147.9 high

7 Kailan stem 52.0 medium

Table 1. Estimation of  glucosinolate (GSL) levels of
seven types of  Brassicaceae plant waste
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mouth shaped like a hollow funnel (Figure 1A),

allowing this group of  nematodes to suck and digest

the bacteria around them as a food source (McSorley,

2009).

Phytonematodes were characterized by the pres-

ence of  a needle-like stylet on the anterior end of

their body (Figure 1B). In summary, this stylet punc-

tures and sucks contents of  plant cells as a food

source. Like phytonematodes, fungivorous nema-

todes also have a stylet on the anterior end of  their

body (Figure 1C). This stylet is used pierce and suck

fungal hyphae. Most of  the fungivorous nematodes

belong to the order Aphelenchida. Fungivorous

nematodes have a metacorpus, but no basal knob at

the base of  the stylet. In addition, fungivorous

nematodes are more mobile than phytonematodes.

Results indicate there is no significant difference

in the phytonematode population between the initial

population and the final population after the treat-

ment of  Brassicaceae plant waste (Table 2). The types

of  Brassicaceae plant waste that were applied

represented three categories of  glucosinolate levels

(low, medium, and high levels). Besides glucosino-

late levels in Brassicaceae plant waste, there may be

other factors that affect the abundance of  the phyto-

nematode population in each applied treatment.

This result was different from Rosya’s research

(2015) which stated that incubation of  Brassicaceae

waste for two weeks can reduce the phytonematode

population of  Meloidogyne spp. It is possible that

each phytonematode species has different response

to Brassicaceae waste as a biofumigant. In addition,

other factors such as the amount of  waste and the

soil conditions used may have caused differences.

Population of  bacterivorous nematodes signifi-

cantly increased after treatments of  all types of

Brassicaceae plant waste (Table 2). It indicates that

the total glucosinolate content of  the Brassicaceae

plant waste may not the main factor influencing the

abundance of  bacterivorous nematodes in the soil.

Increase of  bacterivorous nematode population can

be correlated with the high population of  bacteria

due to the application of  organic matter (including

plant waste) to the soil (Bittman et al., 2005).

Bacterivorous nematodes are useful in the soil

because they act as intermediaries in the rapid de-

composition of  organic matter by bacteria. The

presence of  bacterivorous nematodes can control

bacterial population to remain in the logarithmic

phase. In addition, this nematode also acts as a transfer

of  bacteria so that the decomposition process can

occur more evenly (Ferris et al., 2004; Mulyadi, 2009;

Subowo, 2010).

Data on bacterivorous nematodes obtained in

this study provide information that nematodes can be

used as biological indicators of  soil health (Khanum

et al., 2022). This is in line with Mulyadi’s (2009)

statement that nematodes could function as a bio-

logical measurement (bioassessment) using certain

species or nematode communities as indicators.

The soil used in this study came from upland land

where synthetic chemical pesticides were intensively

applied. The synthetic chemical pesticides that were

often applied included herbicides, fungicides, bacte-

ricides, and nematicides. This caused the population

of  each nematode community in soil samples before

treatment to be relatively low (Table 2).
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Figure 1. The dominant nematode communities found in soil samples with 1000× magnification: (A) bacterivorous
nematodes with mouth shape like a hollow funnel; (B) phytonematodes with stylet; (C) fungivorous nematodes
without basal knob at the base of  the stylet
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The consideration of  using bacterivorous nema-

todes as an indicator of  soil health is that their life

cycles are relatively short causing them to quickly

respond to environmental changes. In addition,

bacterivorous nematodes can also represent bio-

logical condition of  the soil because the population

development is in line with the abundance of  bacteria

in the soil. The abundance of  bacterivorous nema-

todes in the soil will positively correlate with soil

fertility because these nematode groups can accel-

erate the availability of  nutrients needed by plants

(Mulyadi, 2009).

In addition, there was also a significant increase

in the population of  fungivorous nematodes in soil

treated with waste from broccoli leaves, broccoli stems,

cabbage stems, kamanilan weed leaves, and kailan

stems. Fungivorous nematodes is included in the

group of  nitrogen releasing nematodes (NRN) just

like bacterivorous nematodes. Bacterivorous nema-

todes contribute more to N mineralization process

than fungivorous nematodes (Ferris & Matute, 2003).

However, radish leaf  waste (high glucosinolate con-

tent) and cabbage leaf  waste (medium glucosinolate

content) had different effects than other types of

Brassicaceae plant waste. The two types of  waste

suppressed the existence of  fungivorous nematodes

until their population was zero, even though the

two types of  waste had different categories of  glu-

cosinolate levels. This shows that the total glucosi-

nolate content of  Brassicaceae plant waste is also

not the only determining factor that can suppress

the population of  fungivorous nematodes in the

soil.

The ratio of  bacterivorous nematodes was higher

than that of  fungivorous nematodes, indicating that

the nutrient cycle process through the decomposition

process occurred rapidly. The increase in the two

nematode communities can benefit by accelerating

the availability of  N elements from organic matter

that can be utilized by plants after the decomposi-

tion process. The level of  abundance of  bacterivo-

rous and fungivorous nematodes was influenced by

the C:N ratio of  the organic matter applied (Stirling,

2014; Yadav et al., 2018). The rapidly increasing

population of  bacterivorous nematodes in the soil

samples can also indicate that the application of

Brassicaceae plant waste could improve the health

and fertility of  polluted soil, even though the appli-

cation has only been done once. The continuous use

of  Brassicaceae plant waste as green manure and bio-

fumigant will improve soil health in the long term.

In addition to the types of  nematodes whose

roles are known, there are also types of  nematodes

which roles in soil remain to be determined. This

type of  nematode has an unclear feeding apparatus

and is different from other nematodes observed in

this study. These nematodes were found in the treat-

ments of  broccoli leaves, broccoli stems, cabbage

leaves, radish leaves, kamanilan leaves, and kailan

stems. The number of  nematodes with unknown

roles were most commonly found in the treatment

of  cabbage leaf  waste.

Treatment
Nematodes Population2

Phytonematodes Bacterivorous Fungivorous Unknown

Initial population3 256.00 b 8.00 a 5.33 a 0.00 a

Control (-) 104.00 a 34.67 a 8.00 a 0.00 a

Control (+) 146.67 ab 13.33 a 5.33 a 0.00 a

Broccoli leaves 138.67 ab 4536.00 b 325.33 b 26.67 abc

Broccoli stem 205.33 ab 7896.00 b 200.00 b 50.67 bc

Cabbage leaves 277.33 b 2250.67 b 0.00 a 69.33 c

Cabbage stem 192.00 ab 4685.33 b 149.33 b 0.00 a

Radish leaves 242.67 b 4880.00 b 0.00 a 40.00 abc

Kamanilan leaves 210.67 b 13008.00 b 565.33 b 8.00 ab

Kailan stem 200.00 b 5173.33 b 240.00 b 34.67 abc

Table 2. Population abundance of  several types of  nematodes in each treatment of  Brassicaceae plant waste

1Data has been transformed using a logarithmic transformation.
2Numbers in the same column followed by the same letter show no significant difference based on Tukey’s follow-up test at the
level of  =5%.
3Initial population of  nematodes before 2 weeks incubation treatment. 
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Interestingly, kamanilan weed leaf  was able to in-

crease the population of  bacterivorous nematodes

and fungivorous nematodes. In fact, the population

of  bacterivorous nematodes in the kamanilan weed

leaf  treatment was higher than other treatments.

Kamanilan is ubiquitous weed in agricultural land.

The use of  kamanilan as biofumigant producer

is more efficient than cultivated Brassicaceae because

it is a cosmopolitan and grows fast.

In addition, kamanilan weeds have also been

studied by Asmoro et al. (2021) as a refugia plant for

the parasitoid Diadegma semiclausum in the cabbage

agroecosystem for Plutella xylostella pest control. This

study indicated that the kamanilan weed could in-

crease the longevity of  D. semiclausum up to 16.90 ±

1.37 days and increase its parasitization level to P.

xylostella up to 46.94 ± 2.24%. Thus, it can be said

that this kamanilan weed has the potential to be

used as a refugia plant to control plant pests as well

as a biofumigant to control plant pathogens.

Index Analysis of  Soil Nematodes Community

Results showed that all types of  treatments ap-

plied had a low diversity index (H’ < 1)(Table 3).

This showed that the types of  nematodes that exist

in each treatment were not diverse and there are types

of  nematodes that are superior to other types of

nematodes.

The results of  the evenness index showed that

the initial population of  nematodes, treatment of

broccoli stems, radish leaves, and kamanilan leaves

showed an unevenness of  nematode species in the

soil applied by these materials. The treatments with

less evenly distributed nematode types were control

(+), broccoli leaves, cabbage leaves, cabbage stems,

and kailan stems. In contrast, the control treatment

(-) had a fairly even index.

Based on the diversity index and evenness index

results, it is suspected that there are types of  nema-

todes that dominate after the application of  treatment

and the incubation process. Therefore, an exami-

nation of  the dominance index was carried out with

the results showing that all treatments applied other

than the control (-) treatment had a high dominance

index. These results indicate that there are types of

nematodes dominate in terms of  population. It

can be seen that the most dominating after treat-

ment of  Brassicaceae plant waste was the bacteri-

vorous nematode group (Table 2).

When the Brassicaceae plant waste is applied as

a biofumigant, the entire soil nematode community

is most likely affected and the population declines.

Nematode groups that have a short life cycle will

recover faster causing population of  bacterivorous

nematodes increased rapidly compared to the pop-

ulation of  other nematode groups. Bacterivorous

nematodes are included in the colonizer nematode

group because they have a short life cycle, fast re-

production, high colonization ability, tolerance to

disturbances, relatively high population fluctuations,

and have an r-strategy (Bongers, 1990).

Furthermore, Ferris et al. (2001) developed the

cp (colonizer-persisters) scale to classify the develop-

mental duration of  each type of  nematode based

on several types of  criteria. The scale has a value from

1 to 5 (cp-1 to cp-5). The majority of  bacterivorous

nematodes belong to the cp-1 scale, fungivorous

nematodes and phytonematodes fall into the cp-2

Treatment Diversity Index Evenness Index Dominance Index

Initial population 0.23 0.21 0.90

Control (-) 0.74 0.68 0.56

Control (+) 0.42 0.38 0.79

Broccoli leaves 0.40 0.29 0.82

Broccoli stem 0.26 0.19 0.90

Cabbage leaves 0.46 0.42 0.76

Cabbage stem 0.29 0.27 0.87

Radish leaves 0.23 0.21 0.90

Kamanilan leaves 0.25 0.18 0.89

Kailan stem 0.36 0.26 0.84

Table 3. Diversity index (H’), evenness index (E), and dominance index (C) of  soil nematodes for each type of
Brassicaceae plant waste treatment
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scale, and Mononchida and Dorylaimida belong to

the cp-4 scale (Mulyadi, 2009).

CONCLUSION

All Brassicaceae waste tested represented the

categories of  high (broccoli, turnips, and kamanilan

leaves), medium (cabbage leaves, cabbage stems, and

kailan stems), and low (broccoli stems) total gluco-

sinolate content. At a dose of  15 g in 500 g soil, the

total glucosinolate content of  Brassicaceae waste

did not have direct effects on suppressing the

population of  soil nematode communities. The ap-

plication of  Brassicaceae may be selective in sup-

pressing certain types of  phytonematodes. However,

on the other hand, it can rapidly increase the abun-

dance of  bacterivorous nematodes which is an in-

dicator of  soil health, especially in the treatment of

kamanilan weed leaves (R. indica). The treatment of

Brassicaceae waste against soil nematode commu-

nities showed a low diversity index, uneven evenness

index, and high dominance index.
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