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NEMATODE DIVERSITY IN A RANGE OF LAND USE TYPES
IN JAMBI BENCHMARK INDONESIA
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ABSTRACT

Nematode Diversity in a Range of Land Use Types in Jambi Benchmark Indonesia. This study was conducted in Jambi
Benchmark, Indonesia from May 2004 to March 2005.  Out of 70 sampling points, 35 soil cores were taken from five land use
types including forest less intensive, forest intensive, shrub, tree-based intensive, and crop-based less intensive.  From each
soil core, 300 ml of soil was extracted by flotation and centrifugation technique using sucrose solution. One hundred randomly
picked nematodes from each sample were identified to  genus level. The collected data were nematode abundance, number of
genera, and trophic groups. The results showed that a total of 100 nematode genera within 31 families and 8 orders were found
from soil samples of Jambi Benchmark. The abundance of total nematodes, bacterial feeding, and plant feeding nematodes
were low in the intensive land use but high in less intensive land uses, i.e. shrub, intensive forest, and less intensive forest.
There was no significant correlation between land use intensity and the diversity of nematode taxa.  Nematode maturity
indices were not sensitive enough to measure ecosystem disturbance caused by human intervention in Jambi Benchmark.
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INTRODUCTION

Deforestation to many land-use types, namely
shifting cultivation, plantation, crop system, and any other
permanent agricultural systems, is considered as a
disturbance effect on soil ecosystem.  For example, the
agricultural management practices, including cultivation,
addition of chemical fertilizer, chemical pesticides and
organic mulch, may affect the existence of soil fauna.
Nematode community in soil is one of micro fauna that
is very sensitive to any changes in soil environment
(Freckman & Ettema, 1993).

Aboveground vegetation characteristics also
affect the soil environmental condition. Differences in
the aboveground vegetation types cause different effects
on soil biota including nematode community.  Many
ecological indices of soil nematode community can be
used as indicators of soil environment quality.

Nematode community in the soil ecosystem has
various roles such as plant feeders, microbial feeders,
fungal feeders, omnivores, and rotifers, and predators.
Free-living nematodes consist of bacterial feeders that
feed on bacteria and microflora; fungivores that feed
on fungi; predators that feed on protozoan and small
animals (zooplankton); omnivores that feed on fungi,

bacteria, algae, protozoan, and rotifers and plant parasitic
nematodes that feed on  plant roots and sometimes on
plant shoots (Freckman & Baldwin, 1990).  Soil micro
food web of soil organic matter decomposition by acting
as micro predator of decomposing microbes (Yeates et
al., 1993).

A lot of land use changes from a forest to more
intensive agricultural systems have been occurred in
several provinces in Indonesia, including Lampung
(Swibawa, 2001) and presumably also in Jambi.  Reports
concerning the effect of land use changes to soil biota,
especially soil nematodes, are still limited.  Therefore,
this study was conducted to determine the effect of land
use changes from forest to intensive agricultural systems
on the diversity of taxonomic and functional groups of
soil nematodes.

MATERIALS AND METHODS

Field Sites. The study was conducted in Muara Bungo
District, Jambi Province of Indonesia.  Jambi  benchmark
has three windows. The first window was located in
Kuamang Kuning (S 01o 36’ 32.2’’ to 01o 37’ 06.1’’ and
E 102 o 17’ 01.7’’ to 102 o  17’ 42.3’’),  the second window
was in Muara Kuamang (S 01o 34’ 12.1’’ to 01 o 34’
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52.8’’ and  E 102 o 15’ 05.4’’ to  102 o 15’ 59.7’’); and
the third window was in Rantau Pandan (S 01o 39’ 03.2’’
to 01 o 40’ 07.6’’ and E 101 o 56’ 05.4’’ to 101 o 56’ 52’’).
Muara Bungo District has an altitude range of 36-80 m
a.s.l. and average rainfall of 2149-3012 mm/year, while
Rantau Pandan lies at 75-100 m a.s.l. and has an average
rainfall of 2926-3146 mm/year.  The average air
temperature in Jambi Benchmark is 27.1ºC in July and
30.4ºC in September.  The soil types are Destrudepts in
Muara Kuamang, Hapludults in Kuamang Kuning and
Kandiudults in Rantau Pandan, respectively (Afandi,
2004).  Jambi Benchmark comprises five land use types.
They are undisturbed forest (forest less intensive=FLI),
disturbed forest (forest intensive=FI), imperata grassland
(Shrub=S), monoculture oil palm and rubber (tree-based
intensive=TBI), and cassava crop (crop-based less
intensive=CBLI).  Among the five land use systems,
CBLI was assumed to be the most intensive land use
with cassava as the main crop. The FLI and FI were
located in Muara Kuamang and Rantau Pandan window,
while TBI, Shrub, and CBLI were in Kuamang Kuning.

Soil samples were taken during rainy season, from
May to June 2004.  Seventy sampling points were
selected by grid system (Afandi et al. ,  2005,
unpublished). Out of 70 sampling points, 35 soil cores
were selected for nematode study. Within a sample point,
12 soil cores were collected around the monolith center
(Murwani et al., 2005, unpublished) by drawing two
vertically crossed lines and two circles with 3 m and 6
m radius, respectively.  Four sampling cores in the small
circle and eight cores in the large one were taken from
20 cm depth using a garden spoon. The 12 soil cores
were uniformly bulked to form a composite sample, and
500 g was then taken for nematode extraction. Samples
were placed in plastic bags and sealed to avoid
desiccation, but kept out from direct sunlight.  Soil
samples were transported in an  insulated box within an
air conditioned vehicle to laboratory before further
processing.

Nematode Analysis.  Laboratory processes including
extraction, fixation, counting, mounting, and identification
of nematodes were conducted from July 2004 to March
2005, at the Laboratory of Plant Nematology and
Bacteriology, Department of Plant Protection, Lampung
University.  The laboratory analyses were done followed
the method described by Huang & Cares (2003,
unpublished) with some modifications.  A soil sample
unit consisted of 300 ml soil.  Extracted nematodes were
killed by hot water at 60ºC, fixed by Golden solution,
and finally stored in 3% of formalin (Hopper, 1970).

The nematode suspension was adjusted to a final volume
of 15 ml.  The nematode population was counted under
a stereo dissecting microscope from a randomly pipetted
3-ml suspension which was subsequently diluted five
times. The total number of nematode was calculated as
the mean of three counts multiplied by five.

Seinhorst’s method (Seinhorst, 1959) was applied
by glycerin infiltration process before nematodes were
mounted on slides.  The nematode suspension was
reduced to 3 ml, added with 7 ml of Seinhorst I solution
in a 5 cm Petri dish, and then incubated at 43ºC in a
desiccators for overnight, resulting in the reduction of
the nematode suspension  to half of the initial volume.
The suspension was then added with Seinhorst II solution
to reach a volume of 10 ml and reincubated in the
desiccators for overnight.  The process was repeated
three times. At the end of the process, one hundred
nematodes were randomly picked up and mounted on
slides, ready to be identified.

Nematode identification to a genus level was done
under a compound microscope at 400 to 1000x
magnification.  The references for identification were
Goodey (1963), Mai & Lyon (1975), Siddiqi (1986) and
Andrassy (1993).  The nematodes genera were grouped
into trophic groups which consisted of plant feeders (PF),
fungal or hyphal feeders (FF), bacterial feeders (BF),
animal  feeders or predator (AF), and omnivores (Om)
(Yeates at al., 1993).

Five diversity indices and five maturity indices
were computed for the nematode community in each
soil sample.  The five diversity indices included
(i) species richness index (d=(S-1)/log N, where
S=number of genera, and N=total number of nematodes),
(ii) Simpson’s diversity index (Ds=1-Σ(pi)2, where
pi=percent of genus “i” in the total abundance),
(iii) Shannon-Wiener’s diversity index (H’= - Σpi ln pi,
where pi=percent of genus “i” in the total abundance),
evenness of Simpson’s diversity index (Es=Ds/Dsmax,
where Dsmax = 1-1/S, where S= number of genera),
(iv) evenness of Shannon=Wiener’s diversity index
(J’=H’/H’max =ln S), and (v) trophic diversity index
(T=1/Σ(pi)2, where pi=relative abundance of trophic
group).  The maturity indices used as soil biological
assessment  included: (i) maturity index for all free living
nematodes except plant parasitic nematodes (MI),
(ii) maturity index for all plant parasitic nematodes (PPI),
(iii) maturity index for all trophic groups, i.e. both free
living and plant parasitic nematodes (ΣMI), (iv) ratio of
PPI and MI (PPI/MI), and (v) maturity index for free
living nematodes except the taxa with a colonizer-
persister group 1 (CP-1). The CP value from 1 to 5 of
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genera referred to their families (MI2-5) (Bonger, 1990).
Maturity indices (MI, PPI, and ΣMI) to indicate the soil
disturbance levels were calculated by a formula: Σ vi x
fi (where: vi=CP value from 1 to 5 for genus “i”, and
fi=relative frequency of genus “i”).  The calculation for
MI2-5 was the same as for MI, but the genera of
nematode with CP-1 were excluded. The value of
MI2-5 was used to evaluate pollution-induced stress
factors and PPI/MI ratio was used to assess soil fertility
(Bongers & Bongers, 1998).   The relative abundance
of the first three groups in the nematode community
was expressed as FF/BF ratio, and (FF+BF)/PF ratio
(Yeates et al., 1993).

Statistical Analysis.  Univariate analyses of variance
(ANOVA) with five sampling points as the replication
was applied on the data set.  Mean separation was done
using  Duncan’s Multiple Range Test.  Mean differences
with Pr>F = 0.05 were considered significant.

RESULTS AND DISCUSSIONS

There were 100 genera within 31 families and
eight orders of soil nematodes collected from five land
use types in Jambi Benchmark (Table 1).  The eight
orders were Araeolaimida (3 genera), Dorylaimida (13
genera), Enoplida (1 genus), Monhysterida (3 genera),
Mononchida (4 genera), Rhabditida (40 genera),
Triplonchida (1 genus), and Tylenchida (35 genera).
Thirteen genera were found in four land use types, but
they were absent in certain land use type: Thornia and
Filenchus were absent on CBLI; Pellioditis and
Tylenchulus were absent in TBI; Mesodorylaimus,
Iotonchus, Mononchus, Rhabditella,  and
Criconemella were absent in Shrub; and Cruznema,
Discocriconemella, Tylenchorhynchus, and
Paratylenchus were absent on FI. As high as 46 genera
that each of which was found from one land use type
alone and the 31 remaining genera occupied two or three
land use types.

Nematode Abundance.  The effect of land use types
in Jambi Benchmark on soil nematode abundance
(number of individual per 300 ml of soil) was significantly
different (Pr  F = 0.04).  The average number of soil
nematode tended to be lower in more intensive land use
(CBLI and TBI) than that in less intensive land use
types (Shrub, FI, and FLI).  The number of soil
nematodes found in TBI land use was not significantly
different from that in CBLI nor the three other land use
types (Figure 1).  This result indicated that intensity of

human intervention such as cultivation activity in CBLI
land use (cassava crop) may suppress the nematode
abundance.  This result was related to the fact that soil
nematode is very sensitive to environmental disturbance
(Freckman & Ettema, 1993), and therefore the
abundance of soil nematode in Shrub was higher than
that in CBLI and TBI (Yeates, 1996; Swibawa, 2001;
Swibawa et al., 2006).

The variability of nematode abundance across
sampling points per land use type was given in Figure 2.
The high-end of observable encounters were found in
FI and FLI, whereas the low-end of the catch was found
in CBLI and TBI. The highest catch was collected from
disturbed forest and the lowest catch  was in cassava-
based and tree-based land use types. The nematode
abundance in TBI and FLI was quite diverse across
sampling points, ranged from 100 to 800 individual per
300 ml soil on TBI, and ranged from 200 to 1100
individual per 300 ml soil in FLI.

Nematode Diversity. The total number of nematode
genera inhabited the land use types in Jambi Benchmark
ranged from 37 to 51.  The highest total number of
genera was found in CBLI and the lowest in FI.  TBI,
Shrub, and FLI had 42, 45, and 48 genera, respectively.
The average number of nematode genera in different
land use types ranged from 11 to 18, and was significantly
affected by the land use types (P < 0.05).  In CBLI
there were 17 genera and in FLI 18 genera, which were
significantly  higher than that in TBI (11 genera) (Figure
3).  Although CBLI showed a higher number of genera,
the nematode abundance was the lowest compared to
the other land use types (Figure 1). The range of
nematode genera number in TBI and FI varied, from 5
to 17 and 8 to 23 genera, respectively (Figure 4).   The
FLI had sampling points with the highest number of
genera (26) compared to the other sampling points.  The
number of soil nematode genus in Shrub ranged from
12 to 14 per sampling point.

Based on Yeates et al. (1993), soil nematodes
can be classified into five groups, namely bacterial
feeder, fungal feeder, plant feeder, omnivore, and
predator.  Out of 100 genera collected from Jambi
Benchmark, 41 genera were bacterial feeders, 3 genera
were fungal feeders, 34 genera were plant feeders, 11
genera were omnivores, and 11 genera were predators
(Table 1).   The bacterial feeding and plant feeding
nematodes were two of feeding groups with the highest
number of genera as well as the highest abundance.

The land use types also significantly affected the
population of bacterial feeders, plant feeders, and the
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Table 1.  The nematode orders and genera, colonizer-persister (CP) value, and feeding group (FG) found in 
five land use systems (LUS) in Jambi Benchmark 

 
No. Genus CP1 FG2 LUS3 No. Genus CP1 FG2 LUS3 
  I. Ordo: Araeolaimida     Ordo: Rhabditida (continued)   
 1 Aphanolaimus 3 1  1  39 Pellioditis 1 1  1,3,4,5 
 2 Chronogaster 2 1  4  40 Phasmarhabditis 1 1  3,5 
 3 Plectus 2 1  3  41 Pelodera 1 1  1,3,5 
  II. Ordo: Dorylaimida    42 Protorhabditis 1 1  3,5 
 4 Amphydelus 4 1  1  43 Rhabditella 1 1  1,2,4,5 
 5 Xiphinema 4 3  1,3,5  44 Rhabditis 1 1  1,2,3,4,5 
 6 Swangeria 5 4  1,2,4  45 Rhabditoides 1 1  1 
 7 Aporcelaimus 4 4  3  46 Rhitis 1 1  1,4 
 8 Dorylaimus 4 4  1,2,3,4,5  47 Rhomborhabditis 1 1  1,2,3 
 9 Eudorylaimus 4 4  5  48 Stomachorhabditis 1 1  5 
 10 Longidorella 4 4  1,2,3,4,5  49 Xylorhabditis 1 1  1,4 
 11 Longidorus 4 4  1  50 Metaterocephalus 3 1  5 
 12 Lordellonema 4 4  2  51 Butlerius 1 5  1,2,4 
 13 Mesodorylaimus 4 4  1,2,4,5  52 Diplogaster 1 5  1,3 
 14 Miranema 4 4  4,5  53 Diplogasteritus 1 5  3 
 15 Mylodiscus 4 4  4  54 Diplogasteroides 1 5  3,5 
 16 Thornia 4 4  3,4,5  55 Dirhabdilaimus 1 5  1 
  III. Ordo: Rhabditida    56 Mesodiplogasteroides 1 5  5  
 17 Rhabditophanes 1 1  3  IV. Ordo: Triplonchida   
 18 Acrobeloides 2 1  2  57 Trichodorus 4 3  1,2,4 
 19 Cephalobus 2 1  3,4  58 Aphelenchus 2 2  1,2,3,4,5 
 20 Eucephalobus 2 1  3,4  59 Aphelenchoides 2 2  1,2,4 
 21 Placodira 2 1  3  60 Ditylenchus 2 3  3 
 22 Rhabditolaimus 1 1  1  61 Criconemella 3 3  1,2,4,5 
 23 Tylopharinx 1 1  4  62 Discocriconemella 3 3  1,2,3,5 
 24 Cephaloboides 1 1  1  63 Hemicriconemoides 3 3  1,3,5 
 25 Diploscapteroides 1 1  1,3 64 Histotylenchus 3 3  3 
 26 Anguilluloides 1 1  1,3,4 65 Nagellus 3 3  4 
 27 Panagrellus 1 1  2,5 66 Tetylenchus 3 3  2,5 
 28 Panagrobelus 1 1  1,2,5 67 Tylenchorhynchus 3 3  1,2,3,5 
 29 Panagrolaimus 1 1  1,2,3,4,5 68 Heterodera 3 3  1 
 30 Plectonchus 1 1  3 69 Antarctylus 3 3  5 
 31 Bursila 1 1  4 70 Helicotylenchus 3 3  1,2,3,4,5 
 32 Caenorhabdithis 1 1  1 71 Rotylenchoides 3 3  1,2,3 
 33 Choryorhabditis 1 1  4 72 Rotylenchus 3 3  2,3 
 34 Cruznema 1 1  1,2,3,5 73 Scutellonema 3 3  1,5 
 35 Curviditis 1 1  3 74 Meloidogyne 3 3  1,2,3,4,5 
 36 Mesorhabditis 1 1  4 75 Paratylenchus 3 3  1,2,3,5 
 37 Operculorhabditis 1 1 3 76 Pratylenchoides 3 3  1,5 
 38 Parasitorhabditis 1 1  3 77 Radopholus 3 3  5 
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Figure 1. Nematode population (individual per 300 ml of soil) in five land use types in Jambi Benchmark
CBLI=cassava-based less intensive, TBI=tree-based intensive, Shrub=imperata grassland, FI=forest
intensive or disturbed forest, FLI=forest less intensive or undisturbed forest).  Bars followed by the
same letter were not significantly different at 5% level

 Land-use types

Tabel 1 (continued) 
No. Genus CP1 FG2 LUS3 No. Genus CP1 FG2 LUS3 

 Ordo: Tylenchida (continued)   Ordo: Tylenchida (continued) 
78 Pratylenchus 3 3 3,5 91 Tylenchida Mg-2 2 3  1,2,5 
79 Hoplotylus 3 3  1,2,3,4,5 92 Tylenchida Mg-3 2 3  5 
80 Rotylenchulus 2 3  1,2,3,4,5  VI. Ordo: Enoplida    
81 Duotylenchus 2 3  3 93 Enoplida Mg-1     ? 5  1,5 
82 Basiria 2 3  5  VII.  Ordo: Monhysterida   
83 Filenchus 2 3  2,3,4,5 94 Monhysteridae Mg-1 1 1  3 
84 Miculenchus 2 3  4 95 Monhysteridae Mg 2 1 1  3 
85 Polenchus 2 3  1,3,5 96 Monhysteridae Mg 3 1 1  4 
86 Tylenchus 2 3  1,2,3,4,5  VIII. Ordo: Mononchida   
87 Troponema 2 3  4 97 Bathyodontus 4 5  1 
88 Tylenchulus 2 3  1,3,4,5 98 Iotonchus 4 5  1,2,4,5 
89 Tylodorus 2 3  2,4,5 98 Mononchus 4 5  1,2,4,5 
90 Tylenchida Mg-1 2 3  5 100 Mononchida Mg-1 4 5  1 

 
1 CP taxa 1 to 5 (Bongers, 1990). 
2 FG: 1= bacterial feeder, 2=fungal feeder, 3=plant parasitic, 4=omnivore, and 5=predator (Yeates et al., 1993). 
3 LUS : 1=crop-based less intensive, 2=tree-based intensive, 3=shrub, 4=forest intensive, and 5=forest less 

intensive. 
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Figure 3.  The number of nematode genera in five land use types in Jambi Benchmark (CBLI=crop-based less
intensive, TBI=tree-based intensive, Shrub=imperata grassland, FI=forest intensive or disturbed forest,
FLI= forest less  intensive or undisturbed forest). Bars followed by the same letter were not significantly
different at 5% level

Figure 2. Variability of nematode abundance (individual per 300 ml of soil) in five land use types in Jambi
Benchmark (CBLI=cassava-based less intensive, TBI=tree-based intensive, Shrub=imperata grassland,
FI=forest intensive or disturbed forest, FLI=forest less intensive or undisturbed forest)

Figure 4.  Variability of nematode genera number in five land use types in Jambi Benchmark (CBLI=cassava-
based less intensive, TBI=tree-based intensive, Shrub=imperata grassland, FI=forest intensive or
disturbed forest, FLI=forest less intensive or undisturbed forest)
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ratio of fungal feeders to bacterial feeders, but did not
significantly affected the population of fungal feeders,
omnivores, and predators (Table 2).  Based on
conversion of the relative abundance to the absolute
abundance of soil nematodes in Jambi Benchmark, the
population of bacterial feeders in CBLI was significantly
lower (47.2±26.8 individual per 300 ml soil) than that in
Shrub (320.2±207.1 individual per 300 ml soil) or FI
(292.5±389.3 individual per 300 ml of soil).  However,
the population of bacterial feeding nematodes among
TBI, Shrub, FI, and FLI land use types were not
significantly different. The fungal feeding nematode
population, ranged from 3.4 to 35.2 individual per 300
ml of soil, was not significantly different among the five
land use types in Jambi Benchmark. Plant feeder
nematodes were dominant in Shrub, FI, and FLI.   CBLI
had a significantly lower population of plant feeding
nematode than that in FLI. The herbivore population
was high on Shrub but not significantly different from
that on FLI.  The population of omnivores and predators
were low (ranged from 13 to 24 individual) across all
land use types in Jambi Benchmark.  Meanwhile, the
population of predatory nematode ranged from 5 to 19
individuals.  These results indicated that the ecosystem
of Jambi Benchmark was dominated by plant feeding
and bacterial feeding nematodes. This fact is in
accordance with Freckman & Caswell (1985) statement,
that in most soil ecosystems, plant feeders and bacterial
feeders are two largest functional groups of nematode
community, followed by fungal feeders, then predators
and omnivores. Yeates (1996) reported that the
abundance of plant feeders and bacterial feeders were
three fold higher than than that of other feeding groups
of nematode community in pasture land use type.
Tsiafouli et al. (2007) found that in the asparagus organic
farming system bacterial feeders was dominant,
comprising over 48% of the nematode community, while
in conventional farming system plant feeders were 50%,
followed by bacterial feeders (30%).

The land use types also significantly affected the
ratio of fungal feeder to bacterial feeder.  The ratio of
fungal feeding to the bacterial feeding nematodes in
CBLI was higher than that in Shrub, FI, and FLI, but
was not significantly different from the ratio in TBI.
The ratio of fungal feeders plus bacterial feeders to plant
feeders, which ranged from 0.7 to 4.3, was not
significantly different among the five land use types
(Table 2).  Sohlenius & Sandor (1987) stated that the
ratio of fungal feeders to bacterial feeders (FF/BF) was
an indicator of food chain decomposition. Bacteria-
based food webs exhibit higher decomposition rates than
fungi-based webs (Porazinska & Coleman, 1995).

Freckman & Ettema (1993) found that the ratio of FF/
BF was 0.54 for annual crops and 0.65 for perennial
crops.  Our result showed that the FF/BF ratio in CBLI
was higher than that in Shrub, FI, and FLI, respectively.
We assumed that fungal activity for organic matter
docompositon was higher than bacterial activity on CBLI
land use. In contrast, the activity of bacteria for organic
matter decompositon was presumably higher than fungal
activity in Shrub, FI, and FLI.

Nematode Diversity Index.  Analysis of variance
shows that trophic diversity index (T), evenness of
Shannon-Wiener’s Diversity Index (J’), and evenness
of Simpson’s Diversity Index (Es) of soil nematodes
community in Jambi were not significantly affected by
the land use types (Pr  F > 0.05).  However, species
richness index (d), Shannon-Wiener’s Diversity Index
(H’), and Simpson’s diversity Index (Ds) were
significantly affected by the land use intensity (Table
2).  The species richness in CBLI and on FLI were
significantly higher than that in TBI.  Shannon-Wiener’s
diversity index of nematode community in CBLI and
FLI was higher than that in TBI and FI.  Shannon-
Wiener’s diversity index of nematodes community in
Shrub was not significantly different from the indices
of the other land use types.   Simpson’s diversity index
of nematode community in CBLI and TBI was not
significantly different but higher than that in FLI.
Shannon-Wiener’s and Simpson’s diversity indices
indicate species richness and evenness (Ludwig &
Reynold, 1988). The Shannon-Wiener’s diversity index
is based on common species, so that high index indicates
high diversity of nematode (Krebs, 1985).  Meanwhile,
Simpson’s diversity index is based on rare species, so
that low index indicates occurence of dominant species
(Pielou, 1977).  This implies that FLI and CBLI have
high nematode diversity, while TBI have low nematode
diversity.  The average number of nematode genera in
CBLI and FLI were 17 and 18, respectively, meanwhile
the average number  of nematode genera in TBI was
11.  TBI, Shrub, and FI land use types may contain
dominant genus, as indicated by low Simpson’s index.
Three genera of nematodes, namely Panagrolaimus,
Rhabditis, and Criconemella dominated these three
land use types.  Nematode community in TBI was
dominated by Panagrolaimus (22%) and Rhabditis
(21%),while Shrub was dominated by Panagrolaimus
(37%) and FI was dominated by Panagrolaimus (33%)
and Criconemella (27%).  Yeates (1996) reported that
in New Zealand the Shannon-Wiener’s and Simpsons
diversity indices of nematode community for forest was
lower than in Shrub.
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Nematode Maturity Index.  The maturity indices that
consisted of maturity index of free-living nematodes
(MI), maturity index of  plant parasitic nematodes (PPI),
maturity index of nematodes with CP from 2 to 5
(MI2-5), ratio of PPI/MI and maturity index of all
nematodes (ΣMI) were not affected by the land use
types in Jambi Benchmark (Pr  F > 0.05) (Table 2).
These data indicated that the disturbance among the

land use types in Jambi Benchmark was not significantly
different. Bongers & Bongers (1998) stated that maturity
index of free-living nematode (MI) can be used to
measure agroecosystem disturbance and to indicate
heavy metal pollution under agricultural conditions.
Commonly, MI decreased and the PPI increased with
increasing soil fertility (Bongers, 1999).  Freckman &
Ettema (1993) reported that  MI is lower on  annual

Table  2.   Population of feeding groups, diversity indices, and maturity indices of soil nematodes across 
five land use types in Jambi-Benchmark, Indonesia  

 
Land use Types1 

Variables        
CBLI2      TBI        Shrub         FI       FLI   

  Pr≥F 

Population of Feeding Groups (individual per 300 ml of soil)3 
          BF           47.2  b          204.3   ab         320.2  a          292.5  a          181.6  ab  0.07 

FF           32.3            35.2             18.7            10.2              3.4  0.35 
PF           94.5  c          127.3   bc         282.6  ab          177.0  abc          325.3  a  0.02 

OM           12.9            21.6             22.3            24.0            16.5  0.61 
Pre             8.4            10.5               5.0            18.9              9.5  0.15 

FF/BF           0.80  a            0.32   ab             0.1  b          0.037  b            0.02  b  0.02 
(FF+BF)/PF             1.1              4.3               1.7              3.4              0.7  0.15 

Diversity Indices4 
T5             2.6              2.2               2.0              2.1              2.2  0.51 
d             9.8  a              6.3   b              7.4  ab              7.8  ab              9.6  a  0.02 
H'             2.3  ab              1.7   c              1.9  bc              1.8  c              2.3  a  0.01 
J'             0.8              0.7               0.7              0.7              0.8  0.11 

Ds             0.8  a              0.7  b              0.7  b              0.7  b              0.9  a  0.05 
Es             0.9              0.8               0.8              0.7              0.9  0.08 

Maturity Indices4 
MI6             1.0              1.1               0.7              0.9              0.7      0.10 
PPI             1.4              0.8               1.2              1.2              1.4  0.29 

MI 2-5             2.1              1.4               1.4              1.7              1.8  0.25 
PPI/MI             2.0              1.0               2.2              2.0              2.6  0.34 
∑MI             2.4               1.9                1.9               2.1               2.2   0.28 

1 values among land use types followed by the same letter were not significantly different according to DMRT  
at 5% level. 

2 CBLI=crop-based less intensive, TBI=tree-based intensive, Shrub=imperata grassland, FI=forest intensive,  
FLI=forest less intensive. 

3 conversion from relative population to absolute population. BF=bacterial feeders, FF=fungal feeders,  
PF=plant feeders, Om=omnivores, Pre=predators, T=trophic diversity index. 

4 calculated based on relative population from approximately 100 individual sampled nematodes. 
5d=Species richness index, H’=Shannon-Wiener’s diversity index, J’=Evenness of Shannon-Wiener’s 

diversity index, Ds=Simpson’s diversity index, Es=Evenness of Simpson’s diversity index. 
6 MI= free-living nematode maturity index, PPI=plant parasitic nematode index, MI (2-5)= MI of CP-1 

nematodes excluded. 
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agroecosystem with high input than on perennial system
with low input,  PI is the highest on high input system
and the lowest is in perennial system.

Our study in Jambi Benchmark showed that the
maturity indices of nematode community were not
powerful enough to indicate the disturbance of
agroecosystem caused by human intervention.  We
assumed that intensity of human intervention such as
tillage activity and application of chemical substances
in Jambi Benchmark was still low, and therefore the
disturbance level of agroecosystem was still within
tolerable level that was not detected by maturiry indices
of nematode community.  Several reports by other
investigators support our finding. Boag et al. (1998)
reported that different management regimes of
agroecosystem did not consistently affect nematode
population.  Similarly, Alphei (1998) found that MI is
less powerful in natural forest site than that in land use
systems heavily disturbed by human.   Further, Neher
et al. (2005) stated that maturity index (MI) was
inconsistent among different ecosystems so that they
were unable to distinguish levels of disturbance.

CONCLUSIONS

A total of 100 nematode genera within 31 families
and 8 orders were found in Jambi Benchmark. The
abundance of total soil nematodes, bacterial feeding and
plant feeding nematodes were low in the intensive land
use (cassava crop-based land), but high in less intensive
land uses (shrub, disturbed and undisturbed forest).
There was no significant correlation between the
increasing land use intensity and the diversity of
nematode taxa.  Maturity indices were not sensitive
enough to measure ecosystem disturbance caused by
human intervention in Jambi Benchmark.
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