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Abstract : To clarify how B418 alleviates the limitations imposed by continuous-cropping obstacle soils on rape
production, a plot experiment was conducted to investigate the effects of exogenously applied B418 on the emergence,
survival, and vyield of rape, as well as on nitrogen transformation-related genes and carbon-fixation genes in the
rhizosphere soil of continuously cropped rape ( Brassica chinensis L.). Correlations between functional gene abundance
and yield were also analyzed to provide a scientific basis for increasing the yield of continuously cropped vegetables. The
results showed that in mildly secondary salinized obstacle soil | (pH 4.3, EC 1 361 uS/cm) and severely secondary
salinized obstacle soil Il (pH 4.6, EC 2 200 uS/cm), B418 significantly increased the emergence rate, survival rate, and
yield of rape and increased the absolute abundance of the carbon-fixation gene cbbL in rhizosphere soil. In soil |, B418
treatment increased the abundance of the nitrogenase gene nifH and the ammonia monooxygenase gene amoA, but
decreased the abundance of the nitrous oxide reductase gene nosZ. In soil I, B418 treatment increased the abundance of
nifH while decreasing the abundance of amoA, the nitrite reductase genes nirK and nirS, and nosZ, with significant
differences between treatments. These results indicate that exogenously added B418 can inhibit rhizosphere nitrification
and denitrification in continuously cropped rape. Correlation analysis showed that yield was positively correlated with the
abundance of cbbl and nifH, negatively correlated with nirK, and significantly negatively correlated with the abundance of
amoA, nirS, and nosZ The abundance of amoA was extremely significantly positively correlated with that of nosZ,
indicating that yield improvement in continuously cropped rape is closely related to rhizosphere microbial carbon-fixation
and nitrogen-cycling capacities, as well as to the inhibition of nitrification and denitrification.

Key words : Burkholderia vietnamiensis B418; continuous cropping obstacles; Brassica chinensis L.; nitrogen-cycling
genes; carbon-fixation gene abundance
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Table 1  Nutrient status of continuous-cropping obstacle soils

w(N)/ w(P)/ w(K)/ w(HHE)/ wCHBLER)/ w(BRR)/ wCHEWE)/  w(GELET)/

j:i%;’éﬂ =il =il =il =il =il =il =il =il
(g-kg) (g-kg) (g-kg) (g-kg) (g-kg) (mg-kg') (mg-kg) (mg-kg )
41 0.85 0.60 22.2 14.70 8.5 237 70.4 143
E | 0.80 0.58 21.5 15.1 8.8 261 56.8 160
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Table 2  Effects of B418 on emergence, survival, and yield of rape

AL B HHE/ % R/ % BRE/(g- &) BUE/ %
T4 87.50+9.57" 85.00+2.45" 5.20+1.15" —
13 T +B418 95.00+5.77" 90.00+8.17* 6.57+1.18" 26.35
SR 60.00+2.65" 23.33+5.77" 1.75+0.95" —
+HE 1 +B418 100.00+0.00* 33.33£5.77" 6.15+2.66" 251.43

AV BUE A /NG FAE AR B35 AR IR b 3 ) 25 53 5 3 (P<0.05)
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Fig.1 Effects of B418 on the abundance of nifl, amoA, nirk, nirS, and nosZ genes in rape rhizosphere soils
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Fig.2 Effects of B418 on the abundance of the cbbL gene in rape rhizosphere soils
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Table 3 Results of correlation analysis between functional gene abundance and yield

HH nifH amoA nirk nirS nosZ cbbL it
nifH 1 -0.060 0.44 -0.15 -0.15 -0.27 0.28
amoA 1 0.86 0.90 0.996" " -0.37 -0.95"
nirK 1 0.78 0.82 -0.57 -0.74
nirS 1 0.90 -0.69 -0.97"
nosZ 1 -0.34 -0.97"
cbbL 1 0.48
e 1

T« AR P<0.05, HRHER S « « UK P<0.01, AHRPEM B2
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