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Effects of exogenous addition of Citrobacter sp. on Cd uptake and the subcellular
distribution of Cd and physiological characteristics in rice
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Abstract: In order to learn about the effects of exogenous addition of Citrobacter sp. on rice resistance to cadmium stress,
a pot experiment was carried out on the potted rices treated by Citrobacter sp XT1-2-2 suspension(test group) and no
suspension(control group). The effects of strain XT1-2-2 on the Cd uptake, transport, subcellular distribution and
physiological characteristics(soluble sugar and ascorbic acid) of tillering ricewere analyzed when the rice treated by three
concentrations(0, 5, 10 mg/kg) of Cd. The results showed that compared with the control group, the Cd mass fractions of
rice roots, stems and leaves were significantly decreased after the XT1-2-2 treatment; the transport coefficient between

roots and stems was significantly lower than that of the control when treated with 0, 5 mg/kg of Cd; the mass fractions of
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Cd in the cell wall, cell membrane and soluble part of rice roots treated with strain XT1-2-2 were significantly lower than

those of the control group, and the distribution proportion of Cd in the root cell wall was increased, while the distribution

proportion of Cd in the soluble part was decreased; the mass fractions of soluble sugar in rice stems and leaves treated

with XT1-2-2 were significantly lower than those of the control; the mass fractions of ascorbic acid in rice stems and

leaves treated with XT1-2-2 were significantly higher than those of the control, and the mass fraction of ascorbic acid

increase with increase in the mass concentration of Cd treatment. In conclusion, the application of Citrobacter sp.

XT1-2-2 reduced the uptake of Cd in rice tissues at the tillering stage, affected the transport of Cd between roots and

stems and the distribution ratio of Cd in root subcellular, the mass fractions of soluble sugar in stems and leaves

decreased, and the mass fractions of ascorbic acid in stems and leaves increased, thus enhancing the resistance of rice to

Cd stress effectively.

Keywords: rice; Citrobacter sp.; Cd; subcellular distribution; physiological characteristics
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Fig.1 Cd contents in different organs of rice in different treatment groups



38 W rE AR b K22 4R (A SR Bh2E R http://xb.hunau.edu.cn 2023 4£2 A
30 - 60 a a
OCK BXT a . a OCK BXT
25 a 50
= = b
o 20 s 40F
N 15 F W30 d
i ¢ ®
o =
= 10F 420t
- —
5k 10 -
0 1 1 O 1 1
Cdo cds Cd10 Cdo cds Cd10
St yisi

ANl AR A B R) A 25 5248 Be T2 L (P<0.05),

2 TRIAIEBEPKFERHLRE Cd PEENR

Fig.2 Cd transport efficiency among rice tissues in different treatment groups
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Table 1 Subcellular Cd contents in the cells of rice in different treatment groups

Cd B BT (mg kg ™)

wE 4151 -
HHIRE(FT) AR (F2) AR (F3) ATV RS (F4)
i XT1 (0.140+0.021)a (0.012+0.002)a (0.024+0.003)a (0.055+0.008)a
CK1 (0.329+0.033)b (0.0210.004)b (0.057+0.007)b (0.158+0.018)b
XT2 (1.656£0.036)a 0.119+0.013 (0.289+0.031)a (0.553+0.057)a
CK2 (2.296+0.214)b 0.118+0.022 (0.367+0.035)b (1.208+0.126)b
XT3 (2.926£0.305)a (0.308+0.033)a (0.527+0.058)a (1.586+0.160)a
CK3 (3.411£0.322)b (0.446+0.046)b (0.726£0.078)b (2.351£0.244)b
2 XTIl (0.019+0.003)a (0.003+0.001)a 0.0130.002 0.027+0.004
CK1 (0.034+0.007)b (0.007+0.002)b 0.018:£0.005 0.043+0.007
XT2 (0.116£0.008)a 0.040-+0.008 (0.165£0.009)a 0.276+0.014
CK2 (0.198+0.016)b 0.053+0.007 (0.194+0.012)b 0.290+0.150
XT3 (0.254+0.012)a 0.042+0.007 (0.175£0.013)a (0.313£0.013)a
CK3 (0.362£0.019)b 0.047+0.004 (0.233£0.012)b (0.426+0.016)b
- XTI 0.016+0.003 0.002:0.001 (0.012+0.001)a 0.017+0.001
CK1 0.024+0.006 0.002:£0.001 (0.018+0.003)b 0.021£0.002
XT2 (0.123+0.004)a 0.016+0.002 0.053+0.005 0.126+0.006
CK2 (0.148+0.011)b 0.018+0.004 0.062+0.004 0.113+0.007
XT3 (0.165£0.007)a 0.027+0.002 (0.051£0.006)a (0.153£0.009)a
CK3 (0.226+0.010)b 0.032:0.004 (0.067+0.007)b (0.179+0.006)b

[FIFVEAE A )7 B R /R FEAH R) Cd ALFRYBE T Bl —45 B il — W 41 I A 2 22 5 S 125 5 L(P<0.05)
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Fig.4 The proportion distribution of Cd within the subcellular
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Fig.7 The soluble sugar content of rice tissue under different treatments
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