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Controlling Ginger Bacterial Wilt of Soil by
Using RAPD Analysis
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Abstract: Relationship between bacterial wilt of ginger with its soil biodiversity of freshly plowed soil, con-
tinuous cropping soil of ginger and continuous cropping soil receiving ecologically organic fertilizer (EOF)
was studied by Random Amplification polymorphic DNA (RAPD) method. The results showed that ginger
wilt did not occur in freshly plowed soil, while the ratio of ginger wilt was 100% in continuous cropping soil,
and reduced to 37% when the continuous cropping soil receiving ecologically organic fertilizer. The soil mi-
crobial number of Fungi, Actinomyce is increased in continuous cropping soil receiving EOF, but a few
changes of bacteria were found, as the varieties of strains in vitro were increased obviously. The simpson
index, Shannon index all greatly increased after adding the EOF, which was similar to those in freshly
plowed soil. The DNA sequence diversity of soil microbial communities was affected by EOF. The band of
random amplification analysis showed a lot of amplification DNA bands in continuous cropping soil receiv-
ing EOF, and the distinctness that didn’t exist in continuous cropping soil emerged. The results of study
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suggest that applying EOF can enrich or decrease some microbial species in soil. It may also increase soil

biodiversity and exhibit beneficial to suppress soil — borne pathogens on ecological level.

Keywords: Bacterial wilt of Ginger, RAPD, Microbial diversity
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Table 1 Sequences of primers occupied in RAPD

Primers  Nucleotide sequences  Primers  Nucleotide sequences
S1 GATGAACGCC S8 AACGAGTCCG
S2 GCAAGTCGCC o1 TGGGCCGGTG
S3 AATCGTCCCC 02 CTGACCAGCC
S4 ATCCGCCACC 03 GCTGGTCAAG
S5 GAGCGAGGCT 04 CGGGTCGTTC
S6 AAGCGCGAGG (O8] ACAGGTGCGC

S7 GTGGTCCGCC
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Table 2 Comparison of development bacterial wilt on
different treatments

Ginger
Treatment (%)
Stem rot Incidence stem rot
1
Use ecological organic fertil- 6 24 38
izer 1
2
Use ecological organic fertil- 6 25 37
izer 2
( )
Without ecological organic 6 16 100
fertilizer
Assart 0
2
,3
, (5.56%),
14.8% 18.3% 3
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Table 3 Comparison of development soil microbial
population between different treatments

Treatment () () ()
Dissimilarity — Dissimilarity — Dissimilarity
fungi bacteria bacteria
1
Use ecological 7 6 3
organic fertilizer 1
2
Use ecological 8 7 3

organic fertilizer 2

Without ecological 2 2 1
organic fertilizer
Assart 5 4 3

2.3 TIEMEMEFELER RAPD 5747

13 4
DNA RAPD ( 3 )4
02kb~3kb 5kb
, 276
36, 13%, 240
87% RAPD
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, Table 4 Diversity and evenness indices for soil micro-
bial communities
1 A B
Shannon Simpson
C 3 RAPD A Treatment index index PIE
B C 3
. . . . 1.10B 7.21B 1.008
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b
. ! . . 1.38A 8.76A 1.002
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6 8 )
. . . 1.38A 8.76A 1.002
s S Use ecological organic fertilizer 2
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Table 5 Dissimilarity coefficient of 18 isolates at DNA level

1 2

TG Wi_thout eco- Use ecologi- Use ec_ologi(;al s
logical organic  cal organic  organic fertil-

fertilizer fertilizer izer
Bl 1 %504 13 £33 1. 2. 3 B RAPD ¥ 7=
49y e Sk i
. L Without eco- 1.00
Fig. 1 RAPD patterns amplified of treatment one, two, logi .
. . ogical organic
three by primers of 13 respectively Temiilizer
2.3 TIEFEY) DNA ZHEMED !
Use ecological 0.56 1.00
RAPD 5 DNA organic fertil-
izer 1
DNA 5
( Use ecological 0.56 1.00 1.00
organic fertil-
g
4) izer 2
. Assart 0.42 0.87 0.87 1.00
Shannon Simpson PIE =
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