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EDXS and XRD Analyses of Coleus with Different Concentration Selenium Supplements Under Lead Stress
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chang 330032, China)

Abstract:; In order to study the changes of the morphologies and element composition in Coleus blumei Benth(Coleus )roots and leaves under
1.0 mmol L' Ph* stress with selenium ( Se ) treatments, and to preliminarily investigate the relief mechanism of Se level on lead toxicity from the
perspective of spectroscopy, Coleus was cultivated in nutrient solutions with different concentrations of Se. The results showed that the content
of C, K and Ca elements in roots decreased, while O, Mg, Al, Si, Fe and Pb elements increased under Pb stress with Se treatments. In addi—
tion, the content of C, Mg, Al, Si, K, Ca and Fe elements in leaves decreased, while O and Cl elements increased. The element species and its
contents in roots were changed obviously under Pb stress with Se treatments, and crystalline solid and crystal phase in roots were correspond-
ingly changed.
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Figure 1 SEM-EDXS images of C. blumei roots powder
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Table 1 Element content of C. blumei roots( %)

. PbSe’ Pb'Se’ Pb'Se™! Pb'Se™ Pb'Se! Pb'Se* Pb'Se’
Elj:fm FiRbe S BuRe RFH BiEE R BRI T BRI R iR TR PR R
Weight  Atomic  Weight Atomic  Weight Atomic  Weight Atomic ~ Weight Atomic ~ Weight Atomic ~ Weight  Atomic
68.8 75.45 60.57 69.57 54.44 65.73 28.61 41.74 47.47 60.28 322 48.34 48.81 60.05
28.73 23.66 31.79 27.41 34.24 31.04 41.96 45.95 36.67 34.96 36.65 413 36.27 335
Na — — — — — — — — — — — — 0.14 0.09
Mg — — 0.15 0.08 0.18 0.11 0.29 0.21 0.21 0.13 0.4 0.3 0.23 0.14
Al 0.35 0.17 2.12 1.08 1.89 1.02 5.55 3.6 2.41 1.37 431 2.88 3.35 1.83
Si 0.34 0.16 2.86 14 2.61 1.35 9.87 6.16 3.73 2.03 6.32 4.05 5.97 3.14
S — — — — — — — — 0.22 0.11 — — — —
Cl — — — — — — — — — — 0.2 0.1 0.13 0.06
K 0.69 0.23 0.41 0.14 0.38 0.14 1.56 0.7 0.48 0.19 1.51 0.7 1.01 0.38
Ca 0.77 0.25 — — 0.14 0.05 0.21 0.09 0.19 0.07 0.49 0.22 0.79 0.29
Ti — — — — — — — — 0.14 0.04 0.38 0.14 — —
Fe 0.31 0.07 0.91 0.23 0.77 0.2 2.35 0.74 1.03 0.28 1.84 0.59 1.45 0.38
Pb — — 1.21 0.08 5.34 0.37 9.6 0.81 7.45 0.55 15.69 1.37 1.84 0.13
Totals 100 100 100 100 100 100 100
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Figure 2 XRD patterns of C. blumei roots
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Table 2 XRD patterns analysis of C. blumei roots

AL Treatment IR Angle/® 50 & Intensity/a.u.

WA FH Peak area/

i

145 Peak height/mm = TE FWHM/°

mVXmin
Pbh’Se’ 20.90 108.37 91.67 65.92 0.76
26.70 119.06 102.36 74.97 0.79
Pb'Se’ 21.32 63.04 51.43 32.97 0.70
27.06 114.63 103.02 56.57 0.51
Pb'Se*! 21.38 69.66 60.28 37.58 0.56
27.16 83.67 74.29 39.59 0.50
Pb'Se™ 21.30 70.99 61.76 88.76 0.56
27.12 120.49 111.26 59.54 0.51
Pb'Se! 21.14 105.23 90.48 51.78 0.54
26.96 122.01 107.26 59.36 0.52
Pb'Se* 21.34 71.26 58.73 38.61 0.62
27.14 106.94 94.40 49.49 0.51
Pb'Se’ 21.28 71.76 61.50 52.52 1.08
27.04 84.61 68.36 50.33 0.68
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Table 3 Element content of C. blumei leaves( %)

. Pb’Se’ Pb'Se’ Pb'Se™! Pb'Se™ Pb'Se! Pb'Se* Pb'Se®
b FORIC RTI RAIL RFIC R RFIL FRIC R WL RFIC R R R R

Weight  Atomic ~ Weight  Atomic  Weight Atomic  Weight Atomic  Weight Atomic  Weight Atomic  Weight Atomic
C 60.2 70.2 58.88 67.95 64.78 72.81 61.09 69.6 61.6 69.79 61.01 69.47 58.22 67.11

29.19 25.55 33.35 28.9 29.74 25.1 3242 27.73 33.14 28.19 32.96 28.17 34.85 30.16
Mg 0.52 0.3 0.48 0.27 0.54 0.3 0.44 0.25 0.44 0.25 0.55 0.31 0.62 0.36
Al 1.17 0.61 0.8 0.41 0.37 0.18 0.87 0.44 0.35 0.18 0.45 0.23 0.33 0.17
Si 2.11 1.05 1.39 0.69 0.63 0.3 1.44 0.7 0.35 0.17 0.5 0.24 0.69 0.34
Cl 0.63 0.25 0.73 0.28 0.55 0.21 0.57 0.22 0.65 0.25 0.65 0.25 0.94 0.37
K 3.06 1.1 2.92 1.03 1.69 0.58 1.84 0.65 232 0.81 2.67 0.93 2.73 0.97
Ca 1.64 0.57 1.08 0.37 1.07 0.36 0.96 0.33 0.91 0.31 0.99 0.34 1.34 0.46
Fe 1.47 0.37 0.38 0.1 0.63 0.15 0.36 0.09 0.23 0.06 0.22 0.05 0.26 0.07
Totals 100 100 100 100 100 100 100
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S E (U R ATUR/ 0N 5 B Ph'Se’ b AN LA Ak B (%) i 1
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Ph'Se® . Ph'Se’ 4b B 14 I £ 7 ffis % , Pb'Se® Pb'Se!
Pb'Se> LbFRAUEFELT I Fs ; SEgn gl HhBR Ph'Se® Ab#H
AP A A PR U R B A vy AT/ 5 WA T R 2 Ry D 4
Ko X UL SEEGAH Hr ik BE ST RN 0.5~2.5 mg- L 1Y
AR FEAT DU 2172040 I B4 e 245 o R T,
A SR/, AR EE BE ; ffE i e 26.88° 40 BT 1% 11
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Table 4 XRD patterns analysis of C. blumei leaves

A Treatment FE Anglero WP Intensityfat. B Peak heighymm 710 P; Peak areal 9 FWHM

Ph%Se® 21.90 98.70 84.00 8.51 0.10
27.04 70.43 108.00 23.30 0.27

Ph'Se® 21.72 104.39 87.08 41.00 0.48
26.88 77.64 60.33 29.45 0.58

Pb'Se® 21.62 103.88 84.42 11.74 0.12
26.86 80.31 60.86 41.40 0.78

Ph'Se® 22.14 62.04 48.83 6.74 0.12
27.10 62.42 49.21 34.60 0.90

Pb'Se! 22.16 87.17 71.08 12.56 0.16
26.94 70.92 54.83 38.69 0.82

Ph'Se? 22.16 65.40 51.17 19.00 0.36
27.04 53.90 42.26 31.57 0.92

Pb'Se’ 21.74 100.32 82.12 48.07 0.60
26.86 63.73 51.77 38.36 0.82
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Figure 3 SEM-EDXS images of C. blumei leaves powder
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