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The distribution and toxic effects of Pb at the levels of the tissue and sub-cellular in Neyraudia reynaudiana
HUANG Mei-ying*?, LUO Jie-wen*? HUANG Cai-feng"2 ZHOU Chui-fan**

(1.College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2.Co-innovation Center for Soil and Water Conser—
vation in Red Soil Region of the Cross-straits, Fuzhou 350002, China)

Abstract. In order to examine the phytoremediation potential of Neyraudia reynaudiana, the study explored the toxic effects and distribution
of lead(Ph) at the levels of the tissue and sub-cellular in this species and analyzed the supplementing the growth medium with Pb as a tar—
get pollutant. After cultivation was concluded, the uptake of sub-cellular Pb was determined,and the distribution of Pb as well as the Pb-
induced damage was respectively assessed through scanning electron microscope (SEM ) and transmission electron microscope with energy
dispersive X-ray spectroscopy( TEM-EDS ). Pb caused the tissues to become irregular and fragmented by injuries ; additionally,a portion of
the catheters were filled with crystals.At the sub-cellular level, many phenomena demonstrated that leaf and root cells were harmed ; for ex—
ample, cell walls became vague , mitochondria were less numerous,and chloroplasts were swollen. Pb was mainly distributed in the cell wall
(12.28 mg-kg™) and the vacuole(38.82 mg-kg™) of root cells,and it accounted for 32.56% of the total biomass in the leaves.In addition,
the EDS analysis found a significant amount of Pb in cells.These results suggest that N.reynaudiana has a strong ability to both absorb and
tolerate Pb. Moreover, the species may alter the distribution of Pb at both the tissue and the sub-cellular levels to reduce toxicity.Therefore,
N.reynaudiana is well suited for phytoremediation in Southern China and elsewhere.

Keywords: Pb; Neyraudia reynaudiana; tissue ; sub-cellular ; scanning electron microscope(SEM ) ; transmission electron microscope with en—
ergy dispersive x-ray spectroscopy( TEM-EDS)
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Figure 1 The root tissues of Neyraudia reynaudiana in the different
control treatment
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Figure 2 The leave tissues of Neyraudia reynaudiana in the
different control treatment
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Figure 3 Ultrastructure of root cells of Neyraudia reynaudiana in
the control treatment(exposed to 0 wmol- L™ Pb for 21 days)
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Figure 4 Ultrastructure of root cells of Neyraudia reynaudiana in

the control treatment(exposed to 200 wmol - L™ Pb for 21 days)
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CPS/eV
O L N W A OO

in the control treatment(exposed to 200 wmol - L™ Pb for 21 days)



=
LA

X 3 -
) W N0 e g ,\\
LeWE R o N . -

ax890,bx1400,cx2900,dx9300
CW ZifiaEE Cell wall; NU 4 fifi#2 Nucleus;
NUE 4 it24% 1~ Nucleus entoblast; V #ifd Vacuole;
IS 4fifif [l p Intercellular space ; M £/ {4 Mitochondria;
Ch 44 Chloroplast
6 PbiKEZ 0 wmol-L™* 48T B 40 A iE B R SR B

Figure 6 Ultrastructure of leave cells of Neyraudia reynaudiana in

the control treatment(exposed to 0 wmol- L™ Pb for 21 days)
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Figure 7 Ultrastructure of leave cells of Neyraudia reynaudiana in

the control treatment(exposed to 200 wmol - L™ Pb for 21 days)
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Figure 8 The EDS analyses of leave cells of Neyraudia
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Table 1 The concentration of Pb? in leave and root cells of Neyraudia reynaudiana(mg-kg™)
A I} fi)/d WS /pumol - L FLOAMHREL 53 ) F2( 2R A A 2R 51 ) F3(LALikZH 53) FACRI 2 5))
s 3 0 — — — —
200 0.19+0.08a(33.00) 0.16+0.05a(27.83) 0.12+0.04a(22.14) 0.10+0.01a(17.03)
7 0 — — — —
200 0.19+0.02a(16.54) 0.32+0.03a(28.25) 0.32+0.12a(28.61) 0.30+0.09a(26.59)
14 0 — — — —
200 0.30+0.05a(15.58) 0.49+0.04b(25.37) 0.54+0.09b(27.85) 0.60+0.04b(31.20)
21 0 — — — —
200 0.37+0.06a(19.90) 0.32+0.04a(17.16) 0.57+0.05b(30.37) 0.61+0.07b(32.56)
RA 3 0 — — — —
200 6.24+2.22b(59.18) 2.35+0.33a(22.30) 0.91+0.36a(8.67) 1.04+0.82a(9.86)
7 0 — — — —
200 7.85£1.58a(27.15) 12.57+3.19b(43.45) 4.14+1.88a(14.30) 4.36+1.11a(15.09)
14 0 — — — —
200 10.00+0.86ab(19.64) 22.67+3.70c(44.55) 14.15+4.00b(27.80) 4.07+3.57a(8.00)
21 0 — — — —
200 12.28+2.56a(18.57) 9.21+0.72a(13.70) 6.69+1.12a(9.95) 38.82+10.58b(57.77)

T PO B B A BB AR 22 (n=3) 5 “—" FORARAGM B3 5 R4 T AN IR 7 B3R [R] — B ] AS /] 26 43 ) J 25 22 57 (P<0.05 ) ; 365 H 44 fE
TR AE B R L], %,
Note : The content of Pb* in the table showed that average value+standard deviation(n=3); “—”means the content of Pb* is few and hard to determined;

the different letters in the same line mean significant difference between different components(P<0.05 ) ; the value in bracket shows percentage of Pb%, %.
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