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Effects of smooth vetch combined with different immobilization amendments on baby cabbage growth and Cd

accumulation
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Abstract: The concentrations of heavy metals in soil and the heavy metal content in staple crops can be effectively reduced by rational
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utilization of leguminous green manure smooth vetch. In this study, a pot experiment was conducted to study the effects of leguminous green

manure smooth vetch with different immobilization amendments (biochar, silicon fertilizer, and calcium magnesium phosphate fertilizer)
on the yield, root morphology, photosynthesis, and cadmium transport of baby cabbage. Single application of smooth vetch increased the
yield and root—shoot ratio of baby cabbage, significantly increased the root surface area, root volume, stomatal conductance, transpiration
rate, and chlorophyll content, significantly reduced the soil available Cd content (23.20 %, P<0.05), and significantly reduced the Cd
content in the aboveground and underground parts of baby cabbage by 22.34% and 15.83%, respectively. Smooth vetch application with
different immobilization amendments, particularly biochar, significantly increased the aboveground biomass and had good yield—increasing
effect, while the silicon fertilizer mainly increased the underground biomass. Smooth vetch application with immobilization amendments
reduced root surface area, root tip number, transpiration rate, intercellular CO, content and chlorophyll content. Compared with the single
application of smooth vetch, the application of smooth vetch combined with silicon fertilizer increased the available Cd content in soil
(18.34%, P<0.05 ) and the Cd content in the underground part of baby cabbage (26.71%, P<0.05), but had no significant effect on the Cd
content in the aboveground part ; application of calcium magnesium phosphate fertilizer combined with vetch had no significant effect on
soil available Cd and Cd content in underground part of baby cabbage, but increased Cd content in aboveground part (31.22%, P<0.05).
Across all treatments, the combination of smooth vetch and biochar had the best effect on the passivation of soil Cd and the reduction of Cd
content in the aboveground and underground parts of baby cabbage compared with the control, which were 43.93%, 14.57% and 25.37%,
respectively. Therefore, it is recommended that leguminous green manure smooth vetch and biochar should be reasonably applied to reduce
Cd activity and alleviate Cd toxicity to baby cabbage in Cd—contaminated areas.

Keywords : smooth vetch; immobilization amendment; cadmium; contaminated soil; baby cabbage; growth; transshipment
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Table 1 Pot experiment of organic materials and immobilization amendment dosage

Ab P HHLEL i35 AR R Bl H
Treatment Organic material ~ Immobilization amendment ~ Amount of organic material/(g+pot™) Immobilization amendment dosage/(g-pot™)
CK s — — —
G Jert# 5 (G) — 39.600 =
GB Jet# 5 (G) A5 (B) 39.600 26.740
GS Jet# 5 (G) FEAE(S) 39.600 3.960
GP Je# 1 (G) FEEREIE (P) 39.600 5.360
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Table 2 Effects of smooth vetcha combined with immobilization amendment on agronomic traits of baby cabbage

JGEL Hh 13 H R B HE i L LIRS
Treatment Ground/(g-plant™) Underground/(g-plant™) T/t Output/(g-pot™) Leaf number/( Ji *pot™")  Leaf area/(cm?-pot™)
CK 11.620+0.260c 0.367+0.012b 0.032+0.400a 108.197+10.486¢ 16.000+1.000b 173.555+1.330b
G 12.940+0.560¢ 0.473+0.025a 0.037+0.390a 195.163+3.261a 18.000+0.600a 166.983+20.007b
GB 17.500+0.440a 0.277+0.021d 0.016+0.240d 200.327+5.371a 15.000+1.000b 217.165+21.978a
GS 15.230+0.870b 0.317+0.038cd 0.021+0.300b 156.113+9.963h 13.000+0.600¢ 101.010+£16.334¢
GP 17.300+1.250a 0.323+0.015¢ 0.019+0.180¢ 192.723+7.211a 15.000+1.000b 157.553+18.027b

T RSB o A )N R RN AR AR B A 22 5 2.3 (P<0.05) . T IA].

Note: Value followed by different lowercase letters indicate significant differences among treatments (P<0.05). The same below.
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Figure 1 Effects of smooth vetcha combined with immobilization amendment on root morphology of baby cabbage
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Figure 2 Effects of smooth vetcha combined with immobilization amendment on photosynthesis and chlorophyll content of baby cabbage
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