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Effects of plant growth—promoting bacteria containing ACC deaminase on cadmium tolerance and cadmium
enrichment in lotus

JIANG Ting, LI Zexin, HU Tu, XU Yingchun, JIN Qijiang, WANG Yanjie"

(College of Horticulture, Nanjing Agricultural University/Key Laboratory of Landscape Agriculture, Ministry of Agriculture and Rural
Affairs/Key Laboratory of Flower Biology in East China, State Forestry and Grassland Administration/Key Laboratory of Flower Biology and
Germplasm Creation, Ministry of Agriculture and Rural Affairs, Nanjing 210095, China)

Abstract: To investigate the effects of plant growth—promoting bacteria(PGPB) containing ACC deaminase on improving Cd tolerance and
remediation efficiency in lotus, a pot experiment was conducted to analyze the influence of Pantoea vagans S023 and Pseudomonas veronii
EO02 inoculation on the growth, physiological metabolism, and Cd absorption and accumulation capacity of the ornamental lotus variety
‘Molingqgiuse’ under Cd stress. The results showed that, compared with the Cd treatment alone, inoculation of S023 and E02 effectively
alleviated the inhibition of lotus growth under Cd stress, and led to an increase in plant height, leaf area, and total number of vertical leaves.

MDA content in leaves was decreased by 38.39% and 31.21%, respectively, under Cd stress combined with S023 and E02 inoculation, but

s B #9:2022-08-18 A AHI:2022-12-23

VEE BT VLI (1999—) , 22, LA R IR R AR, SRR AE ZE SR RIS 7K AE B EFIE . E-mail :2021804220@stu.njau.edu.cn

HEEEE : TEA E-mail :zjjwyj@njau.edu.cn

EEWE LA RIAHT A EEUH45TH (CX(21)3018) ; FZK A AR AL 45T H (32071829,31772346,31971710)

Project supported: Jiangsu Agriculture Science and Technology Innovation Fund (CX (21) 3018) ; The National Natural Science Fundation of China
(32071829,31772346,31971710)



m@g 1380

VRETR Rt Y F 4255 6

the ascorbic acid was increased by 54.85% and 36.64%, respectively, after the supplementation. The two strains significantly changed the

distribution pattern of Cd in different lotus organs, and could resist Cd stress by limiting Cd—transport from underground organs to leaves.

Additionally, the strain So23 markedly enhanced the Cd enrichment in lotus, and the Cd content in the sediment environment was

decreased by 56.47%, and improved the sediment environment. The research shows that supplementation with So23 and EO2 can, to some

extent, improve Cd-stress tolerance in lotus by increasing antioxidant content and changing its Cd translocation and enrichment capacity.

Keywords: PGPB; ACC deaminase; cadmium stress; lotus; promoting effect; bioconcentration
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HB RGP Z— B TER Y S PR N B R T
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R B A ALy vk I ) 32 B A R AN
[ 2 B 1Y) B 35 1T S A8 B2 A0, DRt , 342 i A A %t
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Pantoea vagans So23
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Figure 1 Variation of plant height and leaf area of lotus with time under different treatments
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Different lowercase letters indicate significant differences among treatments at P<0.05. The same below.
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Figure 2 Effects of different treatments on the number of standing leaves and flowering of lotus
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Figure 4 AsA and GSH contents in lotus leaf under

different treatments

2.4 PGPBXY CdBME TafEE & CdBE THISZ I

Xof faf A6 AR MR ZE Kot Cd B s B A 70 s (&
5) KB, % BEZEL A A6 45 2 B R AT B Cd AR R
M CA AL BN i AE & 88 B Cd & g hn . b i
PR Cd it i, 1551 48.38 mg- kg, HEUR R M FIAR
ARZE . Cd A R HERR So23 B8 E02 X fif £ 45 % B+ Cd
F A R A B B2 - 5 R TR Cd A A L, 2
S023 5% EO2 {75 fa FE AR EB A Cd 75 1 439l (B 5 PR T
52.77% F149.51%; M Fy b Cd % 2 192840 LB 5
TRAR L R A R B, FLrp 2D EO2 b BRAT I | Cd &

60
a O CcK

T B cd

S023+Cd
40 E02+Cd

i

b
20 - %

Cd % &t Cd content/(mg-kg™)

p aa ad ab b
nd nd =728 nd [T
i HRARZE i
TR Organ
nd ZORMICFRDIE . T,
nd indicates that it is lower than the detection value. The same below.

BE5 AEAENFEERE CIEENHM

Figure 5 Effects of different treatments on Cd content in

organs of lotus
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Figure 6 Effects of different treatments on Cd content in

E02+Cd

sediment of lotus

25 HIERBEEERY

XPAN [ A B R ff A 45 3% B 1 s RE(FR 1D 4y
BRI - AR B2 Cd Ab B i AEAR - HLIR 25 AR R 25 -
M2 R B0 R 0.04 F111.90 ;5 $2Fh S023 i £02 fiff
15 far FEAR - AR ZE 1 FE 12 R B 4R =, 4300 0.16
017, AR Z5 -1 5502 AR 35 T R, 0 5k
0.81 F10.58. X & A4 Fh So23 Bk EO2 fiE ik 1 far £E AR

WWW.Qes.019.CN




m@g 1384

VRETR Rt Y F 4255 6

F1 ARALETEHESHREX CANEEZRY

Table 1 Translocation of Cd in organs of lotus under

different treatments

pGeL HL-HLREE HLARZE-nt
Treatment Root=rhizome Rhizome—leaf
Cd 0.04+<0.01b 1.90+0.25a
S023+Cd 0.16+0.01a 0.81+0.05b
E02+Cd 0.17+0.06a 0.58+0.07b

T R ARRNG SRR AN R ] 22 57 2. 2 (P<0.05) o Rl
Note: Different lowercase letters indicate significant differences

between treatments at P<0.05. The same below.

BRI Cd B T I AR 2R 5412, R T Cd A5
li] iy bR B R

AR FER AR Cd 19 A8 R N2 2 i, Cd
AEFRR TGRS T R PGPB, fai fEHR 1Y Cd B 4 R 5L
2 m T HAbE E (P<0.05) , B AE I AY Cd 32
FAE R PR, SR Cd AL BYLA HE , 2 S023
AR MR Cd & 42 R B e Tt HAR R AR
KAk Cd & 5 R B e R 4L Cd b FRZH 1Y 112,
4.22  1.88 %1 1.30 %, HLACIRZE ANt XF Cd 1 & 4 fg
H B EETRIEE CALIA . Ibsh, Cd kA T #m
EO2 X {645 4 B Cd & 22 REU A 1 3%

R2 FELETEHESHREREHKRI CINERRY
Table 2 Enrichment coefficient of Cd in various organs and whole

plants of lotus under different treatments

Jb 3 RE HEARZE nf: EXS
Treatment Root Rhizome Leaf Whole plant
Cd 4.13+0.21ab  0.18+0.02b  0.33+0.08b  4.63+0.32ab
S023+Cd  4.64+0.85a  0.76+0.17a  0.62+0.12a  6.02+1.14a
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