2018 37 4 :640-646 2018 4

Journal of Agro-Environment Science

[JI- ,2018,37 4 640-646.
WANG Lan, DAI Min—yue, YAN Chong-ling. Effects of phosphorus and cadmium interaction on cadmium subcellular distribution and physiological character—

istics in Avicennia marina Forsk. Vierh seedlings[J]. Journal of Agro—Environment Science, 2018, 37 4 : 640-646.

1 2 2%
1. 554300 2. 361102
Cd p Cd
N N G-250
SOD | POD N - Cd Cd
Cd Cd 65.23%~96.92%
. Cd Cd o P
Cd SOD.POD N - p
Cd Cd °
X171.5 A 1672-2043 2018 04-0640-07 doi:10.11654/jaes.2017-1193

Effects of phosphorus and cadmium interaction on cadmium subcellular distribution and physiological charac-
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Abstract A hydroponic experiment was carried out to study the effects of phosphorus and cadmium interaction on cadmium subcellular dis—
tribution and physiological characteristics in Avicennia marina Forsk. Vierh seedlings. Avicennia marina seedlings were used as the test
materials. Four extraction methods; differential speed centrifugation, nitroblue tetrazolium, guaiacol, spectrophotometry and coomassie, were
respectively adopted to determine the activity of SOD and POD, together with the chlorophyll and protein content. The results showed that
increased Cd level in the medium caused a significant increase of Cd concentration in all fractions of leaves and roots, with most accumula—
tion in the cell wall and soluble fraction. The content of Cd in roots was significantly higher than that in leaves, accounting for 65.23% ~
96.92%. Cellular compartmentation was one of the Cd detoxification mechanisms. Phosphorous could promote Cd transfer to the vacuole.
With increasing P level, SOD, POD activities, chlorophyll and protein content also increased to alleviate the toxicity of Cd in A. marina
seedlings to a certain extent, and thus increased the Cd tolerance of A. marina seedlings.

Keywords phosphorus; cadmium; Avicennia marina Forsk. Vierh; subcellular distribution; physiological characteristics

2017-09-01 2017-12-13
1983— . o E-mail wanglantru@163.com
* E-mail ycl@xmu.edu.cn
31530008

Project supported The Key Program of the National Natural Science Foundation of China 31530008



2018 4 641
Cd N 1/4.1/2. Hoagland
3 1%
=2, \ pH 6.5 NaOH  HCI .
Bl 15 cm. 10 e¢m. 20 cm
Cd Hoagland 7d
“, Cd.p o 9 Cd 0.
Cd 0.06~0.98 pg-g'® Wu 05.5mg-L" P 0.30.90 mg-L™* 3
28.41£1.07 mg-kg™ 3 1. 3d
97.85+4.67 mg-kg, p Cd P 30d o
Mini—Q
P Cd m Cd
Cd B, N
®% 1 Cd.P
Cd Table 1 The treatments of Cd and P
Cd Cd* Cd Omg-T”  Cd 05mgl? Cd5mgl’
P 0 mg-L" CdoPO Cd0.5P0 Cd5P0
[10‘13]0 Cd P 30 mg-L" CdOoP30 Cd0.5P30 Cd5P30
. Cd ROS P 90 mg-L"! CdOP90 Cd0.5P90 Cd5P90
SOD.POD
ROS L3 1.2
[Avicennia marina Forsk. Vierh] 1.2.1
[18]
o 0.50 g 10 mL 50 mmol - L™ Tris—
Cd Cd HCI pH 7.4 250 mmol - L™ 1.0
N Sioo CGd mmol - L™ DTE
Cd 500xg 10 min
ue-17 P.Cd 10 000xg 10 min
18 000xg
o 10 min 5
Cd P 4C o 10 mL
P Cd ‘H,0,=2:1 V:V 145 °C 4 h 40
Cd N N mL 0.22 wm
p Cd ICP-MS PerkinElmer UK Cd o
Cd 1.2.2
o i SOD
POD
1
1.1 1.2.3
191 5
117°24' 23°53’ 120 0.10 g
d o 5mL Viv=1:1



24 h 3000 r+min™ Cd
10 min 663 nm 645 nm oD N N
a.b a/b, Cd Cd e
1.2.4 B-10] Cd
[19] cd
G-250 .Qiu °
1.3
Excel 2013 SPSS 17.0 p HPO; H,PO;
Cd p Cd* Cd*
LSD 0.05, Cd (122
’ Cd o Cd
p Cd
2.1 P.Cd Cd
Cd . Cd 0.5 mg-L"
(0] P Cd
P Cd p Cd
Cd Cd P 30 mg-L'
p s 2 o Cd 5mg-1" Cd
Cd 0.5 mg-L! 5mg-L" o
Cd p Cd
2P Cd Cd
Table 2 Subcellular distribution of Cd in A. marina seedlings under different P and Cd concentration
Treatments/mg - L™ Cd Concentration/pg kg™ FW
td P Parts Cell wall Chloroplast and nucleus Mitochondrion Soluble fraction
0 0 Leaf 20.92+2.75a 6.57+0.11b 6.04+0.24a 20.88+3.21b
30 22.91:0.85a 7.21%0.13a 5.32+0.17h 14.82:0.93¢
90 26.27+4.42a 2.10+1.05¢ 5.94+0.07a 29.71+3.18a
0 Root 26.94+0.70b 2.54+0.35a 0.64+0.37h 71.95+2.46h
30 66.94+8.11a 0.67+0.35b 1.20+0.03a 90.63+5.92a
90 70.74:1.90a 0.3820.21b 0.5220.17b 60.29+3 51c
0.5 0 Leaf 30.60+7.24a 4.58+0.77a 6.99+0.04a 52.22+0.65a
30 30.502.71a 2.34+0.36h 6.35+0.32h 32.16+6.79h
90 27.24+1.14a 1.14+0.20b 6.53+0.16ab 39.98+3.44b
0 Root 1 117.78+209.02a 44.69+4.18a 13.75+0.75a 1 017.87+100.46ab
30 1 240.60+214.92a 30.90+1.83b 21.35+8.73a 805.62+101.59b
90 1 190.98+218.62a 38.73+2.66ab 21.65+1.45a 1 102.44£65.07a
5 0 Leaf 424.32+15.43b 12.62+3.82a 7.98+0.17b 81.69+10.17¢
30 448.68+29.20b 18.36+2.58a 9.22+0.44a 213.46+2.89a
90 632.95+93.70a 15.46+2.04a 9.09+0.04a 185.56+0.88b
0 Root 1212.07£116.13¢ 80.53+£12.37a 33.23+5.86b 1 823.57+£209.37b
30 2 734.97+67.41a 72.78+6.12a 28.15+1.69b 1 950.94£135.95b
90 2 197.69+£109.50b 81.61+0.85a 42.80+3.02a 2 559.25+5.63a
Cd P P<0.05 . o

Note Different lowerecase letters indicate significant differences between same organ same cadmium and different P concentration treatments P<0.05 .

The same below.
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Figure 1 Antioxidant enzyme activity of A.marina seedlings under P and Cd treatments
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Table 3 Chlorophyll contents and chlorophyll a/b in A.marina seedlings under P and Cd treatments
Treatments/mg- 1! a b alb
cd P Chla/mg- g FW Chlb/mg- g FW Chl a/b /mg-g” FW Chl/mg-g"' FW
0 0.91+0.07a 0.23+0.02b 3.90+0.03a 1.15+0.10b
30 0.97+0.02ab 0.27+0.01a 3.54+0.01b 1.24+0.02ab
90 1.00£0.02a 0.28+0.01a 3.57+0.09b 1.29+0.02a
0.5 0 0.81+0.02a 0.22+0.01a 3.66+0.03a 1.03+0.02a
30 0.94+0.03a 0.24£0.01a 3.88+0.23a 1.18+0.04a
90 0.86x0.11a 0.25+0.03a 3.54+0.24a 1.09+0.08a
5 0 0.81+0.01a 0.20+0.01a 4.09+0.15a 1.00+0.10a
30 0.80+0.01a 0.21£0.01a 3.81+0.10a 1.01+0.05a
90 0.83+0.10a 0.22+0.02a 3.82+0.12a 1.05+0.12a
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Figure 2 Protein contents of A. marina seedlings under P and Cd treatments
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