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Effects of Bacillus and its exopolysaccharide on water spinach and crown daisy Cd uptake and soil aggregates
DENG Xueting, GAO Rongrong, JI Cui, HE Linyan’, SHENG Xiafang

(College of Life Sciences, Nanjing Agricultural University/Key Laboratory of Agricultural and Environmental Microbiology, Ministry of
Agriculture and Rural Affairs, Nanjing 210095, China)

Abstract: The study investigated the effect of exopolysaccharide—producing Bacillus strains on reducing Cd accumulation in stem
vegetables and soil structure. A pot experiment was used with water spinach and crown daisy as test vegetables to investigate the effects and
potential mechanisms of action of the test functional strains Priestia megaterium Y G35 and Bacillus halodurans G20 in reducing Cd uptake
by vegetables. Compared with the CK, the Priestia megaterium Y G35, Bacillus halodurans G20, YG35 EPS, and G20 EPS treatment groups
significantly increased the dry weight of edible tissues (37.8%—115.1%), significantly reduced the Cd content of edible tissues (21.9%—
44.2%), brought the Cd content of crown daisy (0.057-0.061 mg - kg™) to safe edible standards, significantly reduced the available Cd
content of vegetable rhizosphere soil (3.7% —11.7%), significantly increased the polysaccharide content (35.9% —49.5%) and sucrase
activity (15.3% —28.4%) of vegetable rhizosphere soil (P<0.05), and promoted the conversion of soil aggregates to larger grain sizes.
Exopolysaccharide—producing bacterial strains YG35 and G20 and their EPS reduce the Cd accumulation of vegetables, promote vegetable
growth, improve soil structure, and remediate Cd—contaminated soil for safe vegetable production.

Keywords: exopolysaccharide; Bacillus strain; water spinach; crown daisy; Cd; soil
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Table 1 Effects of different treatments on the rhizosphere soil particle size of water spinach and crown daisy (g)

FRPR - HEAR [RIRE A2 A B 4453 A Rhizosphere soil aggregate distribution

B 2% Vegetable Ab PR Treatment

>2 mm 2~1 mm <1~0.5 mm <0.5~0.25 mm <0.25 mm
I CK 13.43+0.27¢ 4.5620.16b 6.49+0.04a 6.70£0.07a 3.55+0.09ab
YG35S 13.99+0.45¢ 4.670.37ab 5.67+0.26¢ 6.55+0.29a 3.98+0.66a
G208 14.27+0.71c 4.6120.26ab 6.05+0.10b 6.20+0.76a 3.57+0.35ab
YG35 17.56+0.11a 4.5620.23h 5.09+0.21d 4.89+0.13b 2.58+0.46¢
G20 16.67+0.54b 4.35+0.13b 5.4120.19¢d 5.02+0.21b 2.76+0.27¢
YG35 EPS 17.13+0.60ab 4.15+0.18b 5.48+0.13c¢ 5.03+0.56b 2.9420.07bc
G20 EPS 16.88+0.30ab 5.16£0.59 5.71£0.26¢ 4.5320.83b 2.42+0.39¢

3y 15.70 5.70 5.56 3.11
T CK 13.86+0.22h 4.6420.50a 6.13+0.17abc 6.50+0.23a 3.7740.54a
YG35S 14.23+0.90b 4.9920.09a 6.83+0.07a 5.2120.61b 3.400.15a
G208 14.51+0.24b 4.9620.16a 6.4020.33ab 4.970.27bc 3.64£0.29a
YG35 17.12+0.16a 4.40+0.24a 5.5320.16¢d 5.07+0.25bc 2.62+0.49h
G20 16.91+0.40a 4.58+0.35a 6.21+0.79abc 4.4120.27¢ 2.50+0.26h
YG35 EPS 16.70+0.83a 5.00£0.18a 5.80+0.41bed 4.7620.41bc 2.07+0.24b
G20 EPS 17.5120.32a 4.69+0.51a 5.33+0.41d 4.59+0.17bc 2.61+0.30b

14 15.84 6.03 5.07 2.94

TE BN 3 B I A EAREE , RIS [l NG P RER ORI B2 17 5% K22 57 %5

Note: Values are means+standard deviation(n=3). Different lowercase letters in the same columns mean significant differences (P<0.05).
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Figure 5 Correlation analysis of Cd content in vegetable edible tissues and various indicators of rhizosphere soil
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