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Abstract
Soft rot disease causes heavy loss in konjac production every year, which
caused by the genus Pectobacterium has been recognized as a major reason
why konjac industry has not boomed in worldwide. However, intercropping
with economically important trees can effectively control affect soft rot disease
epidemics. Consequently, we conducted a rhizosphere bacterial diversity study
to assess how intercropping affects soft rot disease using next-generation DNA
sequencing. The results demonstrate the Shannon diversity index and Chao 1
index for soil bacteria were relatively steady under intercropping conditions,
but changed greatly for the konjac monocrop with the increase in the number
of cropping years. Of the 44 bacterial genera with relative abundance ratios
of >0.3%, 11 were significantly affected by the duration of continuous cropping and the cultivation mode. Luteolibacter and Bacteroides showed highly
significant differences between the monocrop and the intercrop for three
continuous years. Pseudomonas was significantly affected by the different
cultivation modes, while Myroides was significantly affected by planting age.
Intercropping altered the structure and composition of the soil bacterial community, which led to a relative balance of beneficial bacteria, and the relative
balance of beneficial bacteria is helpful to reduce the incidence of soft rot.
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1. Introduction
Amorphophallus konjac K. Koch (Araceae) is mainly distributed throughout
DOI: 10.4236/ojss.2018.89018 Sep. 4, 2018
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Southeast Asia and Africa [1]. A. konjac is a highly valued economic crop that is
widely used in medicine, food, and the chemical industry. With the increasing
demand for konjac products, intensive field planting of konjac is becoming more
and more common. Konjac is indigenous to tropical rain forests, and it therefore
grows well in shady environments [2]. Changes in the growth environment can
result in serious bacterial soft rot diseases for konjac in the field, and the incidence of soft rot often exceeds 80% after three years of continuous cropping in
the field [3]. Bacterial soft rot in konjac caused by the genus Pectobacterium has
been recognized as a major reason why konjac industry has not boomed. The
pathogen causes maceration and rotting of parenchymatous tissue of konjact
organs, eventually resulting in plant death. Taking the grove-konjac intercropping mode, the original ecological planting has been realized for konjac [4].
Comparative studies on the disease incidence and yield of konjac in different
types of forest land have been performed [4] [5], showing that the incidence of
soft rot disease was low and the yields were high. For example, the average yield
of konjac increased by 71.9% under acacia forest compared to farmland [6]. But
at present, the mechanism underlying the health and high yield of konjac under
the grove-konjac intercropping model is poorly understood, which limits the
wide application of this model.
It is well known that the growth of crops is closely related to soil quality [7]
[8]. Soil bacterial communities are sensitive indicators that are used for the assessment of soil quality. At present, high throughput DNA sequencing (such as
that performed on the Illumina MiSeq instrument) has been recognized as a
powerful tool to study bacterial communities, and amplification with specific
PCR primers can effectively provide an insight into the diversity of bacterial
groups at a fine scale [9] [10].
The relative health and yield of konjac were determined by the health status of
the soil around the corm and its root system [11]. Thus, a systematic study on
the differences in the rhizosphere bacteria was carried out under grove-konjac
intercropping conditions using high throughput DNA sequencing on an Illumina MiSeq instrument to further explore the potential relationships between bacteria processes and soil bacteria. The previous methods were referenced in the
analysis process [12]. Furthermore, it was our objective to develop strategies for
the continuous cropping of konjac that improve soil function and quality for future cultivation.

2. Material and Methods
2.1. Site Description and Experimental Design
The experiments were carried out in Quanxi village, Shiyan city, Hubei province, China (B: 31˚58.734'N, 109˚40.213'E; 1103 m). This region has a typical
subtropical monsoon climate with an average annual precipitation of 1000 mm
and an average temperature of 14˚C. The soils are loam. The farmland was
planted with corn (Zea mays L.) and the grove was planted with sumac (ToxDOI: 10.4236/ojss.2018.89018
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icodendron vernicifluum) until it was three years old. The field contained four
plots (5.0 m × 10.0 m) each in the farmland and grove, and each plot was repeated 3 times. Starting in 2013, konjac (Amorphophallus konjac K. Koch ex
N.E. Br.) was cultivated each year in the field, and the study was completed in
2015.
Each growth cycle of the present study was initiated on or about April 5 with a
few days of variation among years (Figure 1). Konjac corms (about 200 g) were
buried on the top of raised paths (25 cm in height, 120 cm in width) and plants
were spaced 30 cm apart along the row. Two rows were planted on each raised
path with 40 cm between the two rows. The blended fertilizer with a ratio of
15:15:15 (NH4)2SO4:P2O5:K2O was used for 750 kg·ha−1 in basal-dressing and 75
kg·ha−1 in top-dressing. All other field management activities were performed
manually. Konjac corms were harvested in late October. The operation in the
second year was repeated in the first year, and so on.

2.2. Sample Collection and Preparation
Rhizosphere samples were numbered as follows: F0 (cultivated corn for 3 years
in farmland); F1 (cultivated corn for 2 years and konjac for 1 year in farmland);
F2 (cultivated corn for 1 years and konjac for 2 years in farmland); F3 (cultivated
konjac for 3 years in farmland); G0 (cultivated sumac grown for 6 years) ; G1
(cultivated konjac grown for 1 year under 4-year-old sumac); G2 (cultivated
konjac for 2 years under 5-year-old sumac); G3 (cultivated konjac for 3 years
under 6-year-old sumac).
Soil samples were collected on July 20, 2015. In each plot, soil was collected at
four diagonal points using a sterile plastic bag and combined into a single sample. Every point is randomly selected 8 healthy konjacs in addition to the blank
control (F0 and G0), rhizosphere samples were collected by the root-shaking
method [13]. Soil samples of F0 and G0 were obtained at a depth of 5 - 25 cm.
The fresh soil samples were sieved through 2 mm mesh. The bulk soil samples
were stored at 4˚C for physical and chemical characterization [12], while the
rhizosphere samples were stored at −70˚C prior to DNA extraction [14].

2.3. Disease Incidence Statistics
Konjac plants were collected and assessed for the presence and severity of plant
disease. Disease incidence statistics included 100 plants from each soil sample.
Soft rot symptoms of the leaves and petioles were identified in infected plants [15].

Figure 1. Field layout of the randomized cropping design used in the soil sampling experiments.
DOI: 10.4236/ojss.2018.89018
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Disease Incidence (DI) was calculated using the following formula:

=
DI

The number of infected plants
× 100%
Total number of plants investigated

Bacterial community DNA sequencing
Soil microbial DNA was isolated using the E.Z.N.A.® Soil DNA kit (Omega
Bio-Tec, Inc., USA) according to the manufacturer’s instructions. The DNA extracts were stored at −20˚C prior to their use in PCR amplifications. The V3-V4
hypervariable regions of 16S rRNA were amplified from the microbial genomic
DNA using barcoded fusion primers (forward primers: 341 FCCTACACGACG
CTCTTCCGATCTNCCTACGGGNGGCWGCAG, reverse primers: 805 R
GACTGGAGTTCCTTGGCACCCGAGAATTCCAGACTACHVGGGTATCT
AATCC). For each sample, PCR products were combined from three 50 μl reactions, quantified, and the PCR products from each soil sample were combined in
equimolar concentrations for paired-end 250 cycle sequencing on the Illumina
MiSeq instrument as described by Ding et al. [12]. All sequences were subjected
to systematic checks to reduce sequencing and PCR errors. High quality sequence reads (i.e., >200 bp in length, quality score of >25, exact match to barcode and primer, and containing no ambiguous bases) were retained. Sequences
were clustered and assigned to operational taxonomic units (OTUs) at a 3% dissimilarity level using the Uclust software (uclust v1.1.579). The bacterial diversity is shown by the number of unique OTUs [12]. The raw reads were deposited
into the NCBI Sequence Read Archive (SRA) database under accession number
SRP076136.

2.4. Statistical Analysis
The results were analyzed using SPSS software (version 14.0 for Windows, Chicago, IL, USA). The relative abundance of bacterial genera in the rhizosphere
soil between moncropped and intercropped konjac grown for three years were
analyzed using one-way analysis of variance (ANOVA; Levene’s test was used to
assess the equality of variances before performing ANOVA), and significant differences between the means were determined by the LSD test. The differences
were considered statistically significant when P < 0.05. T-tests were performed
with Microsoft Excel, and all p-values were adjusted by False Discovery Rate
(FDR) using the BH method with the mt.rawp2adjp function in R. The substrate
utilization pattern, which was based on the Ecoplate data, was analyzed by principal component analysis. A probability level of P < 0.05 was used to indicate
statistical significance, unless otherwise stated. Additionally, the alpha diversity
statistics including Chao1 and ACE richness estimator, Shannon diversity index
and Simpson diversity index were calculated for each sample.

3. Results
3.1. Properties of Cultivation Soil
Konjac usually grows in slightly acidic or neutral soil. The most appropriate pH
DOI: 10.4236/ojss.2018.89018
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for normal growth of konjac is 6.0 - 7.5. Soil pH decreased dramatically in the
monocrop and remained basically neutral in the intercropped fields over the course
of the experiment (three years) (Table 1). The soil pH was maintained within an acceptable range in the intercropped fields, but the soil pH of farmland-grown konjac
became acidic in years 2 and 3. The accumulation of phenolic acids ultimately
results in a significant decrease in soil pH. The organic matter, available nitrogen, available phosphorus, and available potassium contents in the soil were
higher in the third year than in the first two years for the monocrop, while the
soil nutrients were generally unchanged under intercropping conditions, which
indicating continuous cropping soil nutrient was eutrophication under monocrop and relative balance under intercropping under.

3.2. The Effect of Intercropping on the Incidence
of Soft Rot Disease
We observed significant differences in disease among the different tillage modes.
As shown Figure 2, the disease incidences for soft rot under monocrop and intercropping conditions were 73.1% and 3.1%, respectively. Compared with the
Table 1. The main physicochemical characteristics of soil samples used for the analysis of
bacteria diversity.
Soil
sample

pH

Organic matter
(g·kg−1)

Available
N(mg·kg−1)

Available
P(mg·kg−1)

Available
K(mg·kg−1)

F0

6.51 ± 0.01d

3.87 ± 0.01a

69.77 ± 0.65c

7.91 ± 0.13f

157.67 ± 2.40b

F1

7.32 ± 0.02b

2.49 ± 0.01f

48.88 ± 1.17f

10.19 ± 0.60e

79.67 ± 1.20d

F2

5.45 ± 0.02g

2.62 ± 0.01e

90.42 ± 1.17b

12.24 ± 0.39d

70.00 ± 0.58e

F3

5.74 ± 0.02f

3.78 ± 0.02b

67.78 ± 2.30cd

46.76 ± 0.70a

173.00 ± 0.58a

G0

6.20 ± 0.01e

2.56 ± 0.02ef

106.63 ± 0.95a

15.19 ± 0.51c

81.00 ± 3.06d

G1

7.37 ± 0.02a

2.67 ± 0.03e

64.52 ± 0.82d

15.18 ± 0.13c

92.00 ± 1.15c

G2

7.04 ± 0.02c

3.38 ± 0.03c

56.35 ± 0.81e

16.50 ± 0.13b

59.67 ± 0.88f

G3

7.14 ± 0.01c

3.19 ± 0.04d

66.97 ± 1.57cd

17.75 ± 0.48b

53.33 ± 0.67g

Letters indicate the Shortest Significant ranges (SSR) at P = 0.05 for the different treatments. Different letters denote a significant difference at p < 0.05.

Figure 2. Incidence of soft rot disease under monocrop and intercropped conditions for
three years of continuous cropping. Different lowercase letters indicate significant differences (P < 0.01; Fisher’s LSD test and Duncan’s range test).
DOI: 10.4236/ojss.2018.89018
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konjac plants grown under monocrop conditions, the intercropped plants had
almost no detectable soft rot disease. These results show very clearly that the incidence of soft rot disease can be effectively reduced when konjac is grown under
economic forest intercropping conditions.

3.3. General Analyses of the DNA Sequence Data
Initially, a total of 1,277,396 reads were generated by sequencing the 16S rDNA
gene fragments for all samples. After sequence filtering, 1,235,270 high quality
sequences (average length of 273 bp) with a 97 % valid sequence ratio were used
for this project. Based on 97% species similarity, a total of 2617 operational taxonomic units (OTUs) were separately obtained from all samples. Among the
OTUs, 400 OTUs (~15%) were returned as unclassified. The average length of
the sequence clusters was 440 bp, and they were classified into different taxonomic groups using uclust [16].

3.4. Microbial α-Diversity
A total of 1,277,396 paired-end 250-bp reads were acquired from all 24 samples.
After initial quality control, 1,235,270 high quality sequences were obtained.
With an average of 97,202.6875 sequence reads per sample (the minimum number from one sample was 117,323 and the maximum was 191,931) and used for
this project. The average length of the sequence reads was 440 bp, and they were
classified into different taxonomies using UCLUST software.
Moreover, the alpha diversity indices including richness (Chao 1 and ACE)
and diversity (Shannon and Simpson) are shown in Table 2. For the monocrop
rhizosphere soil, the Chao 1, ACE, Shannon, and Simpson indices showed significantly lower for G3. Compared with the field rhizosphere soil, the intercropped rhizosphere soil F2 is very low.

3.5. Microbial β-Diversity
The β-diversity was estimated using the unweighted UniFrac distance metrics.
The principal coordinate analysis (PCoA), which is based on the weighted
Table 2. Bacterial α-diversity indices

DOI: 10.4236/ojss.2018.89018

Chao1

ACE

Shannon

Simpson

G0

2222.53 ± 14.70b

2191.70 ± 15.33c

9.49 ± 0.02b

0.9961 ± 0.00020d

G1

2198.98 ± 57.52b

2174.50 ± 55.89c

9.57 ± 0.05ab

0.9969 ± 0.00011ab

G2

2372.95 ± 1.85a

2326.21 ± 1.85ab

9.50 ± 0.04b

0.9967 ± 0.00008bc

G3

1960.88 ± 60.35c

1924.22 ± 50.99d

9.34 ± 0.02c

0.9965 ± 0.000002cd

F0

2315.90 ± 43.38ab

2299.51 ± 49.84b

9.61 ± 0.05ab

0.9969 ± 0.00005ab

F1

2444.07 ± 19.27a

2420.26 ± 15.51a

9.70 ± 0.05a

0.9971 ± 0.00008ab

F2

1941.03 ± 63.24c

1881.54 ± 34.36d

8.98 ± 0.02d

0.9955 ± 0.00003e

F3

2420.44 ± 6.07a

2370.01 ± 8.25ab

9.68 ± 0.06a

0.9971 ± 0.00027a
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UniFrac distances of the 16S rRNA sequences, was performed to cluster bacteria
populations from the soil samples from 0, 1, 2, and 3 years of continuous cropping in the different farming modes (Figure 3). The first two factors accounted
for 48.4% and 11.7% of the variation. The bacteria community of each soil sample was separated by number of cropping years in the monocrop, but the bacteria communities were not well separated in the intercropped soil samples
(Figure 3). These results demonstrate that the bacteria communities of the soil
monocrop samples changed significantly with increasing years of continuous
cropping, while the intercropped samples did not appear to show the same
changes, except possibly for the soil sample from year 3.

3.6. Bacterial Community Composition
Comparisons of the relative abundance of the top 43 classified bacterial genera
(relative abundance > 0.3%) showed significant variations among the rhizosphere soils (Figure 4). The predominant genera were Gemmata (16.25% < relative abundance < 24.55%), Aquicella (4.36% < relative abundance < 12.11%),
and Planctomyces (4.65% < relative abundance < 7.73%) across all samples.
With increasing years of continuous cropping, Candidatus, Koribacter, Lactoba-

cillus, Pirellula, Achromobacter, Chitinophaga, Spirochaeta, Sphingomonas,
Akkermansia, Fimbriimonas, Rothia, and Luteolibacter increased under monocropping conditions, but decreased for the intercropped planting, while Paenibacillus, Afifella, and Sphingobium decreased for the monocrop but increased
for the intercrop.
There were 11 out of the 43 classified bacterial genera that were related to the
duration of continuous cropping in the two different planting modes (Table 3).
The relative abundance of Pirellula, Achromobacter, Chitinophaga, Sphingo-

monas, Rothia, Nocardia, Asticcacaulis, Deinococcus, and Catellatospora were
significantly affected by planting age and mode; Pseudomonas was significantly

Figure 3. PCoA of unweighted UniFrac distances for the rhizosphere soil bacteria of the
two farming modes for three years of continuously-cropped konjac.
DOI: 10.4236/ojss.2018.89018
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Figure 4. Relative abundance of bacterial genera in the rhizosphere soil of monocropped and intercropped konjac grown continuously for three years. Relative abundances are based on the proportional frequencies of DNA sequences that could be classified.
Table 3. Analysis of variance (ANOVA) of the relative abundance of bacterial genera in the rhizosphere soil between moncropped
and intercropped konjac grown for three years.
Factor

Pirellula

Achromobacter

Chitinophaga

Sphingomonas

Myroides

Rothia

M

0.65

0.60

0.07

0.48

0.05

0.97

Y

0.13

0.47

0.38

0.23

0.02*

0.78

M*Y

0.03*

0.01*

0.01*

0.01*

0.66

0.02*

Factor

Nocardia

Asticcacaulis

Pseudomonas

Deinococcus

Catellatospora

M

0.37

0.11

0.03*

0.42

0.13

Y

0.17

0.07

0.28

0.17

0.33

M*Y

0.02*

0.01*

0.21

0.03*

0.01*

Note: M: monocrop and intercrop; Y: Years; *Same letters indicates no significant difference, different letters mean significant difference.
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affected by the planting mode; and Myroides was significantly affected by planting age.
As shown in Table 4, the abundance of Staphylococcus, Anaeromyxobacter,
and Alicyclobacillus in the monocrop, and Luteolibacter, Oscillospira, Opitutus,

Candidatus, Rhabdochlamydia, Devosia, Asteroleplasma, Corynebacterium,
Bdellovibrio, and Streptococcus in the intercroppped soils were significantly different (P < 0.05) with respect to the duration of continuous cropping. Luteolibacter,
Table 4. Comparisons (T-test) of the relative abundances of bacterial genera between
cropping years and the two different cultivation modes in konjac field soils.
Genus

Relative fold-change
F3/F0

p value (*p < 0.05)

Staphylococcus

0.00

0.013*

Anaeromyxobacter

4.44

0.017*

Alicyclobacillus

0.37

0.020*

Genus

Relative fold-change
G3/G0

p value (*p < 0.05, **p < 0.01)

Luteolibacter

0.03

0.004**

Oscillospira

8360000.00

0.011*

Opitutus

11.12

0.015*

Candidatus, Rhabdochlamydia

0.30

0.018*

Devosia

32120000.00

0.026*

Asteroleplasma

7.90

0.029*

Corynebacterium

2.17

0.033*

Bdellovibrio

0.44

0.040*

Streptococcus

0.00

0.044*

Genus

Relative fold-change
F3/G3

p value (*p < 0.05, **p < 0.01)

Luteolibacter

0.03

0.003**

Opitutus

15.56

0.010*

Lentzea

3.31

0.014*

Allobaculum

19.78

0.017*

Corynebacterium

5.89

0.021*

Patulibacter

1.26

0.024*

Asteroleplasma

8.81

0.028*

Leptolyngbya

1.92

0.032*

Spirosoma

0.11

0.035*

Aquicella

0.40

0.038*

Paenibacillus

2.35

0.042*

Nitrosopumilus

0.10

0.045*

Note: *Same letters indicates no significant difference, different letters mean significant difference.

DOI: 10.4236/ojss.2018.89018

233

Open Journal of Soil Science

J. P. Wu et al.

Opitutus, Lentzea, Allobaculum, Corynebacterium, Patulibacter, Asteroleplasma, Leptolyngbya, Spirosoma, Aquicella, Paenibacillus, and Nitrosopumilus
were significantly different (P < 0.05) between the two planting modes. The differences in Luteolibacter were highly significant (P < 0.01), and Opitutus, Asteroleplasma and Corynebacterium differed significantly (P < 0.05) in the G3/G0
and F3/G3 soil sample comparisons.

4. Discussion
Intercropping, the simultaneous cultivation of more than a single crop species,
has been used throughout history and remains common among farmers of small
landholdings in mountainous areas. One benefit of this practice may be disease
control. In phenomenological research comparing disease in monocrops and
intercrops, primarily due to foliar fungi, intercropping reduced disease incidence
by 73% in >200 studies [17]. Tree-crop intercropping systems are the combined
culture of trees and arable crops on the same land management unit. The
integration of trees into cropping systems increases the soil organic matter
content due to the additional deposition of tree leaves and the turnover of fine
roots [18], which may help to improve soil bacteria activity and nutrient cycling
rates [19] [20]. The importance of the rhizosphere bacteria for plant growth and
health is widely acknowledged [21].
At present, cultivation models have been actively promoted for konjaceconomic forest intercropping in many parts of China, because this strategy can
ensure good growth and a high yield of konjac, which is closely related to soil
nutrients and microflora, which was studied by the dilution method [22]. But 1 g
of soil may contain > 109 bacterial cells and >40,000 bacterial genomes [23], so
the species richness and evenness may not be ecologically relevant in the
microbial world. The Illumina sequencing method used in this study overcame
this limitation, and allowed us to obtain thousands of sequences simultaneously
so that we could identify as many microorganisms as possible, which enabled
systematic comparisons of the bacterial communities from both monocrop and
intercropped rhizosphere soils, and also helps us to better understand the microecological changes that accompany soft rot disease of A. konjac. In our research, we used Illumina MiSeq high-throughput DNA sequencing to show that
the rhizosphere soil bacteria communities changed significantly during three
years of continuous cropping in the monocrop, but showed almost no change
under intercropping conditions. Chao1, ACE, Shannon index and Simpson index are commonly used to characterize the diversity of soil bacterial, and can
reveal the differences of soil bacterial species and function [24]. Chao1 or ACE
was greater, the community richness was greater. Shannon index was greater,
the community diversity was greater, but Simpson index was greater, the community diversity was lower [25]. Comparing with monocropping, the intercropping significantly improves rhizosphere soil bacterial Shannon diversity index
and richness index [26] [27]. In our study, Chao1, ACE, Shannon index and
DOI: 10.4236/ojss.2018.89018
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Simpson index were higher in konjac-sumac intercropping systems than that
obtained under monocropping in general (Table 2).
The microecology of healthy growth and higher yield in Amorphophallus

konjac was previously studied in farmland and under acacia forest. The results
showed that certain beneficial bacteria were predominant, there were fewer
harmful bacteria in the rhizosphere and rhizoplane soils of A. konjac grown
under acacia forest, and that the soil also had a higher organic matter content
[28]. In our reasearch, the genus Pseudomonas was significantly affected by the
different cultivation modes. Pseudomonas contains has many beneficial bacterial
species that can be used to control root diseases of vegetables and fruits [29] and
the tuber-rotting disease of Jerusalem artichoke [30]. The disease incidence under monocrop and intercropping conditions was 73.1% and 3.1% in the third
year of continuous cropping, respectively (Figure 2). Myroides was significantly
affected by planting age. Some species of Myroides have been shown to have antagonistic activity against the oomycete pathogen Phytophthora nicotianae [31]
and the fungal pathogen Alternaria alternata [32]. Thus, species of Pseudomonas
and Myroides may play important roles in reducing the incidence of soft rot
disease in continuous plantings under different farming modes. This could have
shown if the bacteria in Konjac come from the intercropping plant or if the
intercropping is changing the soil physicochemistry and is therefore changing
the community structure.
Simon et al. [33] showed that tree-based intercropping systems provide a
more heterogeneous vegetation cover and, by implication, a patchier distribution
of leaf litter and rooting patterns that can affect the chemical and nutritional
properties of soil. Similarly, we found that soil pH and organic matter content
decreased generally in the monocrop and remained basically unchanged in the
intercrop over the 3-year duration of the experiment (Table 1). This could be
due to the monocrop conditions causing changes in the bacterial species and the
quantity of plant root exudates. Phenolic compounds, ferulic acid, hydrocyanic
acid, and benzoic acid in plant root exudates has been shown to have serious effects on soil pH and on rhizosphere microorganisms [34]. Higher microbial
population stability was also found in the tree-based intercropped planting than
in the conventional monocropping system at the St-Rémi site by Simon et al.
[33]. We observed that the alpha diversity indices were relatively stable under
intercropping, changed significantly in the monocrop during the three years of
continuous cropping (Table 2). These results were in agreement with previous
studies showing that continuous cultivataion under monocrop conditions can
decrease soil bacterial diversity in the rhizosphere of tomato [35] and watermelon [36] as shown by the use of PCR-DGGE, quantitative real-time PCR, and
next-generation sequencing.
The relative abundances of bacterial genera Luteolibacter and Bacteroides
showed a highly significant difference between the moncrop and the intercrop
for three continuous years, while Opitutus, Lentzea, Allobaculum, CorynebacteDOI: 10.4236/ojss.2018.89018
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rium, Patulibacter, Asteroleplasma, Leptolyngbya, Spirosoma, Aquicella, Paenibacillus, and Nitrosopumilus were significantly different. This could have shown
if the bacteria in Konjac come from the intercropping plant or if the
intercropping is changing the soil physicochemistry and is therefore changing
the community structure.
The purpose of this study was to develop optimal conditions for cultivating
konjac to allow the plants to express their full production potential, and to limit
soft rot disease pressure. One major objective is to initiate a biocontrol program
to reduce the incidence of serious soft rot disease in A. konjac, and understanding the bacteria community structure at the genus level provided useful information for screening and identification of bacterial disease antagonists.
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