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Effect of continuous cropping of sesame on rhizospheric microbial communities

HUA Juling" " ,LIU Guangrong” , HUANG Jinsong’
1 Plant Protection Institute, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China
2 Soil and Fertilizer and Resources and Environment Institute, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China

3 Poyang Center for Agricultural Technology Extension,Jiangxi Province , Poyang 333100, China

Abstract; China is one of four main sesame producing countries in the world, with approximately 600000 hectares planted
annually. When sesame is grown continuously in the same field over several years, yield is reduced due to declining soil
health. This phenomenon is called the continuous cropping obstacle. In 2010, the area of continuous cropping of sesame
was over 1500 hectares in Jiangxi Province alone. The latest hypothesis for the decline in soil health focuses on shifts in the
soil microbial community under continuous cropping. Bacteria, fungi, and actinomycetes are the three main microbial
groups in the soil. Their variation in abundance and diversity reflect the level of biological activity in the soil. Soil with
abundant bacteria and actinomycetes is more biologically active. When the fungal abundance of soil increases, this usually
means a decrease in soil fertility. Bacillus bacteria have vital functions in soil improvement and pest control. Sesame wilt
caused by Fusarium oxysporum (FO), and sesame bacterial wilt caused by Ralstonia solanacearum (RS), are serious
diseases. We examined changes in abundance of bacteria, actinomycetes, fungi, Bacillus, Fusarium oxysporum, and
Ralstonia solanacearum, in sesame thizospheric soil under four treatments; using dilution plate counting to investigate
effects of continuous cropping on the microbes present. The four treatments were: normal rotation with vegetable crop
( vegetable-vegetable-vegetable-sesame, VVVS) | alternation of sesame with peanut ( sesame-peanut-sesame, SPS) , 2 year
continuous sesame (CS2), and 5 year continuous sesame (CS5). Bacteria, actinomycetes, and Bacillus, decreased in

abundance, while fungi, Fusarium oxysporum, and Ralstonia solanacearum increased in abundance, with increasing length

BEEWA : FEZR I H AR ALBIE (NYCYTX-20)
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of continuous cropping. Bacterial abundance under VVVS, SPS, and CS2 was significantly higher than under CSS5, and
bacterial abundance under VVVS was significantly higher than under CS2. Actinomycete abundance under VVVS, SPS,
and CS2 was significantly higher than under CS5. Fungal abundance under CS5 was significantly higher than under VVVS,
SPS or CS2, and fungal abundance under CS2 was significantly higher than under VVVS. Bacillus abundance under VVVS
was significantly higher than under CS2 or CS5, and Bacillus abundance was significantly higher under CS2 than under
CS5. Fusarium oxysporum abundance under CS5 was significantly higher than under VVVS, SPS or CS2. Ralstonia
solanacearum abundance under SPS, CS2 and CS5 was significantly higher than under VVVS. There were no significant
differences in the abundance of bacteria, actinomycetes, fungi, Bacillus, Fusarium oxysporum, or Ralstonia solanacearum
between SPS and CS2. It was clear that continuous cropping of sesame led to direct changes in the microbial composition of
the rhizosphere. Bacteria and actinomycetes decreased in abundance, while fungi increased. When rhizospheric soil
changes from “bacterial” to “fungal” , its biological activity and fertility decline, and it is slower to recover from ecological
fluctuations caused by external factors such as pathogens and waterlogging. Fusarium oxysporum and Ralstonia solanacearum
continue to increase in abundance, causing worsening diseases. These factors eventually lead to continuous cultivation

problems in sesame.

Key Words: sesame; rhizosphere; microbial community; continuous cropping obstacles
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Table 1 Phisical and chemical factors of study soil

fbam HHLB &N Wi N B P AL K K

Treatment Organic matter Total N Alkail-hydro N Available P Available K Water content pH
/(g/'kg) /(g/'kg) /(mg/kg) /(mg/kg) /(mg/kg) /%

IR Z AL VVVS 21.77 0.82 78.49 23.52 61.68 18.42 5.8

44E 1a SPS 20.43 1.02 81.30 19.40 63.30 19.37 5.7

JEAME 2a CS2 18.36 1.18 79.15 19.34 66.98 17.19 5.8

HAE 5a CS5 20. 11 1.10 76.59 22.17 71.33 18. 66 5.7

VVVS: vegetable- vegetable - vegetable -sesame ; SPS: sesame-peanut-sesame ; CS2; 2 year continuous sesame;CS5: 5 year continuous sesame
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Table 2  Effects of continuous sesame on rhizosphere microflora variation in soil
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%Ej:) © 0 q:i) 0 q:i) 0 0
B Z AL VVVS 341.84a 92.00 155.38 2.20c 0.59 27.51a 7.40 12.50
AE 1a SPS 321.67ab 91.99 108.31 2.97b 0.85 25.04a 7.16 8.43
JEAE 2a CS2 306. 58b 91.83 93.19 3.29b 0.99 23.97a 7.18 7.29
JEAE 5a CS5 260.52¢ 90.71 29.08 8.96a 3.12 17.71b 6.17 1.98
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P LA R, R ) 3 A R AR B - B FO B

HEDRESE AR (] 2) , B HEARAFBR A6, 2 AR

B3 FO SEBUHCLI AT AN IR 1o HEAE 20 BLH0RI S e = 461 JC 03 055 T4 Sa 2 BEARPE FO

HOR I TR = R HRE S AR 4 FO YB3 AL (PEA) AG T -1 FO BRI 20, B VA RRAE

2 FO B2 F OIA @, WP IS TR, B PO 35 ORI, 208 9 bk 3800 B0 B MRoR AR

SE=3.41

http ; //www. ecologica. cn



9 1 RAGFS A EVEXRT AR B B A W REE B R 2939

[ 2 2 R BT (R 10° cfu/ml) A 7 AR RES | R AR .

121
40 ¢
5 10 : s . . :
3 o
3 & 30} [ I
®S 87 S
'S ﬁ‘é 25
[} ~
g g 6 =3 20
2% b b iﬁs 15
g | L
&z 41 0 [ : b
[ Z2
o I irs 10t [
= | )
2 2 5
. . 0 . .
VVVS SPS cS2 CS5 VVVS SPS CS2 CS5

B3 EENZRREIESHZRRESENZN

Fig.3 Effects of continuous sesame on rhizosphere RS in soil
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Fig.2 Effects of continuous sesame on rhizosphere FO in soil
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