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Table 1 Basic physical and chemical properties of soil
H HHLET/ SRR/ SR/ iV R R i/ B/ MR/
P (g kg ") (g kg™ (g kg™ (g kg D) (mg * kg™ 1) (mg * kg™ 1) (mg * kg™ ")
7.4 22.8 1.5 0. 56 25.4 109 9 131
1.2 Fi& IR b 6 1 B iy — B S 4

SHGF 2016 4F 6 Ay ha, RAARS S, BE L
2 kg, K15 cm, LEFIEFER 735020 18 Fl 13 cm, & &
7 AR [ 00 0 e R AL G e S R s 25, 75, 125,
175, 275, 375 1 485 mg « kg ', WAKT 3 MEE . H4hE
WS LSRR A GRBlR R KED, P LefE 8 .,
o 3 T T A5 e OB B0 S SRR R R R AE R R AR
KE4 FEWE, BEEH 2%, X TBENDK BRE
FEVEIK 250ml, 5 1 300 7R H 4K B 19 2096 ~302,
L2.1 RAeL#EHKERE

FERBEIE AL FAERKBERE I 9 A 20 H, ®BUEKE A -
MR 8 it A, R A Spectral Evolution PSR-2500 {5 ## =
JEHEAL VG . 350 ~2 500 nm) X 7 ffi - Jr #4706 3%
PERE ., FEMRF, TEAMNHAAGOSZRIFTRIE, KIE
S5 s T AR A X o R Bk s AR AR 0 i T 6 I
520y R G M4, A sl Ak B A 18 WK, A 52
— Al Ak BRI S TR IE AL R AR B 126 AT
iy 2 B d
1.2.2 Bkt Haa TN

FHARZE 7K Wk B BG T R MR 4R B R K 4, 7
GZX-9140 MBE s T4 80 CHEEHE ., Wb )5
WHE S K . BERAE ) I 5 FRIZY 0. 15 g, Jin 5 mL 4347 46
TR 2 mL 30 %33 A b &, 7 Milestone ETHOS UP X f%
T AT T A o A SR AE VY R R R 2 a0 b I 0 3
E Agilent 7700x ICP-MS %5 8 F J& S 6 35 B i A0 2 , 45
7Bl BV B R R R R R A R VSR S s 5. 94~
71.74 mg « kg™ ', WJEHME N 27.41 mg - kg ',
1.3 HESWHE

FHOGHE B AR — B0 43 B = 61 8 IR AE N )T Bk
FEAF M BT TR T RO B AR A — B S 8
B SR B s R I R bR O S R 4
= RHOEIE ARG 5 AR A R A S R
I, EALRE R R SR R IR BUE T T R T, R
B T 1 e 3% 3 % SRR S 0 9 B 0 50 B AR (DT

0 Q) = Lo+ —p(a, — /2 D
A 4 HEANWEBREK. o QO p) N A bR —Br &
BORE LG S 3. A A Bl A+ 1 Ry [ALEE.

TERBIRH AR S FHE S BN AL RE 45 S e 24> P B i
FRAE - T EL AT L3 5 S S R IRRE ), TEREE B R &
L P B LA T A T DR S R R IR
JE B T JE R I B0 A — B S RO S O

2 AR50

2.1 BREMRBEESHRE RRIEHBEXEST
20101 T AR T R 60 HOR RS BEE B

N TR R T A I B R RS R A R e
FR AT WG | AE L0 A0 e 20O i R LR G RO R — By
SFHOGE S0l A A R TS 0T, TSR R, mA
LATSR, vl 2 o 5 0 o 1 AU A DG M 2, ALt
A S — B S B BRI A DG B, A 522~541 AN
7T11~723 nm Ju[E A F] T 0 3F FAAHE ; Mi7E 663~676, 687
~700 I 749~766 nm 5 [ P93k B B F EAH I, H A 749
~766 nm YU B P B AR R T AR E A MR KT, Mk R R
K 00.9. UL R B T TR R O T B0 28 0 — B T AROAL 2R U
A D00 B 3 A F i B e ep A A R R 2 W, T
749~766 nm Y By 1 — B BRI TR F S Bk A
il O SRR 3k — &% L 5 40 45 o K R e U2 R Ok
WEEAKRRZE SR S ENMELST, RN T H5ESE S &
A DG H e 1) R L% X [A] (460 ~710 1 1 480~1 650 nm) [y
WEFE 45 AT .
2.1.2 W MAhIT 4 a0 ARSI AF IR A K

0T BB S Y R R R MO ARE S G B 45 A
IR SETE T, BB Ak kR AR R T S B g
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Fig. 1

Correlation curve between leaves’ U content of P. acinosa. the original spectrum of leaves and first derivative spectra
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Table 2 The spectral characteristic parameters and their correlation coefficients with U content of leaves

IR IE S 8L ZH UL A R AL
W A (Dy) W31 (490~530 nm) P 5t K — B i o8 —0. 650
W AL (SDy) W N — B i 1 S —0.713*
IR (D) 31 (560~640 nm) P fi K — B sk o1 —0.216
H 3 E FR(SDy) W P — B o 9 B A —0.292
L1 IEAE (D 2131 (680~760 nm) P4 Iz K — B i 418 —0.528
LA (SDY ZLI N — B B 1Y SR 0. 329
FEARUEDAA O D, Xof 7 (9 38 K A7 0.769*
205 [ 5F 3 (Ry) 510~560 nm P 1Y #R KOG K H —0.416
LA R R (R 650~690 nm PN [ i /NG I 5 % —0.197
JE 2141 W {E (NIRRP) 760~950 nm PN ¥ KOG I 2 0.196
SD,/SD;, 21370 T AR 0 T AR A LR 0.821*
SD,/SD, 21300 T AR o i AR Y e —0.001
(SD,—SDy,) /(SD,+SDy) 213 T AR5 T AR A — AR 0.748%
(SD,—SD,)/(SD,+SD;) 21500 T AR5 T AR —f 0. 045

* fE 0.05 K EAF, AR BE N

% Correlation is significant at the 0. 05 level

HERAES BG5S A O R, SR 2 g4
KA, MRS ESELER., abfE. ahmfsiE
0T R B B 20300 T AR T AR A A — B R A DG R B
KFE]T 0.05 BEKB KL,

2.2 MAHEEEXEHETENMUEGER

A FH - 3 37 7 B vl LA B 4 Bl B AL R 4k
=0y, RO FEAR R A 2, B SR T L LA R
A, R A — B TR e R, R R g A RS — B
SHOGIEAE 749~766 nm P B X ) P A 56 BE AN Kk 2 o
il i 5 A5 R E S BN A SE AT S5 SR . ORI — B S 80k
TEAE 749~766 nm Bt VAR 5& R EOR B HGE S 0. 01 K Pk
B By O AP B 757, 758, 760 F 761 nm &b B (E M AR IE S Hp
MM R s D AL L L0 B 41 AR i i AL
PO fE . 20 i AR S W AR A — AR (A AR b LA BRI 3 AR
L B T ESEM & X BB S LR R =R e 5
BRIt e R HAH AR SR 3,

J T RS BT A RS B, SR BLA (R L M iR 22
(REYY R 5 AR 1% 22 (RMSE) MY %t B i 4737 2 32 3 19
U5 25 AR, A bR A AR i Rl B A A T
Lh ' (T57) 11 p' (760) 2 11 78 i (1) = ¥R e& BOBE AU K2 A SD, /SD,
JEAER IR GBS RY L BN R ¥R 0,68, H
T LA 757 nm B R E — B S EON B AR =Y =K R
BRI EAL . B4 R . B R*, RE & RMSE 43514 0. 812,
0.692, 10. 2% F0 11. 976, HEEI TN KE B F] T 89.8% .,

3 45 ik

A FH S0 S 55 06 1 0 - ST R Il R A RS
ST RA . — B S RO RO A S BB R RE A
Al AR B L PR R R O I AR B L o
R RN T 32 ) 2 06 Sl T R G e e i
. HRTRE P B iy 5. 94~71. 74 mg « kg WY
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Table 3 Fitting models between U content with the spectral characteristic variables

il 4B L il
R? P R? RE/% RMSE
p’(757) y=783. 24x° —786. 552> +263. 55— 15. 06 0. 812 0. 002 0.692 10. 2 11. 976
p/(758) y=0576.522*—459. 15x+106. 51 0. 809 0. 002 0. 602 39.6 14.107
p/(76()) y=2 306. 72%—2 857x%+1 208. 4x—156. 66 0. 808 0. 002 0. 744 15.5 12. 174
p’(761) y=0638. 582%—398. 29x+76. 038 0. 812 0. 002 0.679 16. 2 12. 054
SDy y=18.182/x—7.683 7 0. 700 0. 009 0.118 40. 6 19. 367
Ar y=—0.998x%+1 470. 8x—541 831 0.817 0.002 0.592 38.5 16.076
SD,/SD, y=0.009 922 —0. 910 4x+36.593 0. 785 0. 003 0. 690 15.8 13. 041
(SD,—SDy) /(SD,+SDy) y=57 925. 012> —110 331. 17x+52 548. 89 0. 670 0.012 0.196 41. 6 27.873

(L3 o g i Pk ol 55 2 R e S S Ol 3 o . —
v 5O 3 R AT RO AR SE AR AT . TR R i RS RUAR
JCIERE A A L 2 . T R A RS — B S B0
Bede e 749~766 nm BB IR BEM L, dILERY. fid
— B S KA FE Y Rl R O T R & A A R e e
{URZ3 TN

OFEr &5 14 DO RHE S B A < 2 B b
R i ok SN IR AN AR K = AR N TR 2 RS R SUNTTE AV ]
VU A B 10370 ThI AR 55 105 320 AR 9 U — P (B =2 ] 19 4 56 AR %5003 i
N—0.713, 0.769, 0.821 F1 0.748, ¥Jik 0.05 By B & M4
Bk . BEBX PSS R AE 2 RS R RE R R R
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The Relationships between Uranium Polluted Leaf Reflectance Spectral
Characteristics of Phytolacca acinosa Roxb. and Uranium Contents

ZHANG Yan, WANG Wei-hong* , ZHANG Wen-jun, LIU Lai

School of Environment and Resource, Southwest University of Science and Technology. Mianyang 621010, China

Abstract A pot cultivation experiment was carried out to investigate the relationship between uranium contents in leaves of Phy-
tolacca acinosa Roxb. and original spectral datum and first derivative spectral datum with derivative technique, and to seek out
the sensitive wavelengths and spectral characteristics of Phytolacca acinosa Roxb. under uranium pollution. Then by choosing
sensitive bands and the best correlated spectrum characteristic parameters, uranium estimation models were constructed. The re-

sults showed that when the U contents in leaves were 5. 94~71. 74 mg « kg

, they correlated closely with the first derivative
reflectance in the range of 749~766 nm. The chosen 14 spectral characteristic parameters were used to calculate the correlation
coefficients with uranium contents in leaves, and correlations of the blue edge area, the red edge position, the ratio of red edge
area to blue edge area and the normalized values of red edge area and blue edge area were significantat the 0. 05 level. The select-
ed wavelengths of 757, 758, 760, 761 nm and the above-mentioned 4 best spectral characteristic parameters were used to estab-
lish the uranium estimation models, and precision tests proved that the uranium estimation models established bythe ratio of red
edge area to blue edge area, first derivative reflectanceat 757 and 760 nm achieved better test results, among them, the best

model was the cubic function model using first derivative reflectance at 757 nm as a variable and the prediction accuracy of it was
up to 89. 8%.

Keywords Uranium content; Phytolacca acinosa Roxb. ; Sensitive wavelengths; Reflectance spectral characteristic parameters;

Estimation models
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