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Uptake Kinetic characteristics and subcellular distribution of Pb** and Cd* in Neyraudia reynaudiana

LUO Jie-wen, HUANG Mei-ying, YIN Dan—yang, WU Peng—fei, CAI Li—ping, ZHOU Chui—fan”

(College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China; Co—innovation Center for Soil and Water Conserva—
tion in Red Soil Region of the Cross—straits, Fuzhou 350002, China )

Abstract: Neyraudia reynaudiana is a soil—conservating plant and can grow well in heavy metal polluted soils. Here a solution culture ex—
periment was conducted to examine uptake and subcellular distrubution of Pb and Cd in the plant under different metal levels and stress
times. Results showed that the uptake of Pb and Cd by N. reynaudiana increased with heavy metal concentrations and stress time. Fre—
undlich and Michaelis—Menten equations fit the data very well, R?>0.95. It was also revealed that heavy metals were mainly distributed in
the roots. Neyraudia reynaudiana had greater absorption ability for Pb(the highest content reached to 4 687.87 mg-kg™), but higher absorp—
tion rate for Cd. For subcellular distribution, Pb and Cd were mainly distributed in the cell walls and soluble constituents. Under different
concentrations and stress times of Pb and Cd, the Pb/Cd content in cell wall and soluble constituent subcellular components accounted for
over 60% of the total. Therefore, N. reynaudiana has stronger absorption ability of Pb, and it could change the subcellular distribution of
heavy metals to reduce the toxicity of heavy metals for maintaining its steady state. This study provides theoretical support for screening
phytoremediation materials.
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Figure 1 Concentration—dependent Pb**, Cd* influx kinetics in leaves of Neyraudia reynaudiana
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Figure 3 Time-dependent Pb*, Cd* influx kinetics in roots and

leaves of Neyraudia reynaudiana
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Table 3 Subcellular distribution of Pb* and Cd* in Neyraudia reynaudiana under different concentrations(mg-kg™)

WwE Qb e &/ pmol - L™ F1 F2 F3 F4
e Ph 0 — — — —
5 14.43£0.17a(38.42) 8.170.72a(21.75) 6.11:0.80a(16.27)  8.85+2.24a(23.56)
25 18.92+3.01a(35.09) 11.62+0.77b(21.55) 8.661.17a(16.06)  14.72+3.66h(27.30)
200 31.58+3.70b(38.92) 14.7620.47h(18.19) 13.74+4.52b(16.93)  21.06+3.27¢(25.96)
Cd 0 0.28+0.0a(100) — — —
5 2.34+0.30b(74.76) 0.79+0.14a(25.24) — —
25 2.74+0.23b(66.02) 1.00+0.14b(24.10) — 0.410.13a(0)
200 5.21£0.27¢(49.24) 1.20+0.42b(11.34) 12120.35(11.44)  2.96+0.10b(27.98)
Gils Pb 0 — — — —
5 15.08+0.96a(37.84) 6.85+1.65a(17.19) 7.8320.84a(19.65)  10.09+0.88a(31.51)
25 39.5623.12a(47.25) 10.18+1.67b(12.16) 7.56+1.28a(9.03)  26.43%1.62b(31.46)
200 1 096.49+178.30b(90.43 ) 48.46+2.4¢(4.00) 21.62+2.71b(1.78)  45.9324.28¢(3.83)
cd 0 0.1120.00a(100) — — —
5 1.51£0.74a(62.92) — — 0.89+0.14a(37.08)
25 3.89+0.07h(44.97) 0.79+0.25a(9.13) — 3.97+0.01h(45.90)
200 16.22+1.74¢(44.63) 3.62+1.17b(9.96) 14120.03(3.88)  15.09+0.24¢(41.52)

T [ S[R3 R AN R e B Ab B R) 2% 57 | 35 (P<0.05 ) o 455 ih AUl F R izl A fE it B LLBI(% ). FIR).

Note; Different lowercase letters within a column indicate significant differences at P<0.05. Values in brackets show the proportion of the subcellular com—

ponents in total (% ). The same below.
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Table 4 Subcellular distribution of Pb** and Cd* in Neyraudia reynaudiana under different stress times(mg-kg™)
WE Ji3L] At [A] /h Fl F2 F3 F4
Ty Ph 3 8.12+1.18a(26.91) 5.52+0.32a(18.30) 5.86+0.51a(19.42) 10.67+0.23a(35.37)
6 9.94:1.00ab(31.61) 4300.24h(13.67) 6.430.39a(20.45) 10.78+1.55ab(34.28)
12 10.29+1.64ab(31.15)  4.00£0.75h(12.11) 7.1620.64b(21.68) 11.58+0.81ab(35.06)
24 12.33+1.54b(33.08) 4.95+0.60ab(13.28) 8.19+0.12¢(21.97) 11.8+0.62ah(31.66)
48 14.51+0.42¢(35.79) 5.02+0.03a(12.38) 8.73+0.48¢(21.53) 12.28+0.33b(30.29)
cd 3 1.750.50a(100) — — —
6 2.06+0.35a(100) — — —
12 2.28+0.492a(89.06) — — 0.28+0.01a(10.94)
24 2.5+0.52ah(83.61) — — 0.49+0.14ab(16.39)
48 3.1+90.38b(80.56) — — 0.77+0.24b(19.44)
fi Pb 3 12.92:£0.93a(36.09) 8.10£0.89a(22.63) 6.26:0.06a(17.48) 8.52:0.23a(23.79)
6 13.540.23a(32.94) 7.72:0.66a(18.78) 8.21:0.37h(19.98) 11.630.39b(28.30)
12 13.82+0.48a(33.60) 7.57+1.39a(18.41) 7.40+0.23b(17.98) 12.34+1.47b(30.00)
24 15.41+1.19b(33.76) 7.28+0.38a(15.95) 6.24+0.08a(13.66) 16.72+0.75¢(36.63)
48 18.42+0.70b(37.25) 7.52+0.81a(15.21) 6.07+0.58a(12.27) 17.44+0.20¢(35.27)
Cd 3 0.24+0.01a(80.00) — — 0.06+0.00a(20.00)
6 1.06:0.14h(66.37) — — 0.5420.03b(33.63)
12 2.1820.22¢(62.94) — — 1.290.15¢(37.06)
24 4.66+0.74(58.38) — — 3.3220.25d(41.62)
48 9.53+0.68¢(58.97) — — 6.63+0.06e(41.03)
CAJE AR — 2, MBS R EGm A T UEA  JEA, M0 BETTE I8 2 1 A0 S 240 M o BT 2805, 2%
VAR —E R, E S ERRNSSEMEMY) /Y Pb Cd EFEA A BUARP , #EAUAE BT b 1) B 46w
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WS, TR A B < s 5 s 6 A o 400 i e
ROl FEAIER P RIS AR A R EE TS A
OEE, DB 2R LA BE X P> | Cd™ i) W B RE ) 4%
5, [, EAFEY)H R AR Ph Cd =23 A 1
AN EE b H— B DR B4 ], A R oA e A
HAZ LR SE L7y, v] REJE: P g R AN BE P ] 5 T
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