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BB TEORMHEEREFTVHSREGE
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P R ARl 24 Be / = A DX A A PR 2 W R SRR, FEPK 400715

WE: AEAZAERREREMN T CELTE, RERRS AT EFTRET > MO TFARTT HAESEL. K
AAEFREEMNT ZCEL6AMARRGLERET 2 HME 0 mg/keg (CK),0.5 mg/kg (T1),1 mg/kg (T2),5 mg/kg
(T3),10 mg/kg (T4),20 mg/kg (TS Fayet A A FEAHFEA LT G FRES K. RERABRE S HAEZTE
SRR BRERHFEGTA, SRERBEETRE, SN THEETRAZ R EABRKFEOALNL, FRALRARARZE
SHBREEATEAE IR, BB BRBABFIELL, FREZTRNAGEFRE S HOETHEY. AR
SREN. D MEBRESHGE mA LA EGER, BTG EFREIRKELEMBER T LS. 15d,30d
Fo 45 d Wet A AR A LA, EEERLRARECALZFRAIL. L2540, AZF15dF30d 2R
i) ERMEGSPUAEENARESTEERTOHK LALLM (Pp<T0.01), 48X M Z 4k 4 5k B R540,
R710 A BE S5 S EZRE>HMAWY R A5 A A 0.747 7,0.713 5(p<<0.01), 3L HF LA BB IKE; 3) x5
12 AR B A S, R540 #= R710 5o+ 22 R T oK SAT48 X 547 . AT R % . %4 R540.R710.GPR #= SGP
e ERBBRBERZARBK, TATECETGERZOHAGE. AAERTH—F AL T K45 4

FERAER R A,
X 8 WA FOX; SAEASE; MALH; AR
FESES: X836 XERERL: A XEHS: 1673 -9868(2015)04 — 0009 - 08

T AR, i A BOR B A AT G T A PR T L T R B R R AR BN S A A R T
TR E SR, WALSCRE R, HElREESEG RN RS m AT A 2>X107 hm?, & 4 E B b 7w 7
M 1/55, HEE ALY RL ™ S ERZ 2. W CDRFERMBINESIRZ —, KIEER, 5%
RPN, 5B ARAE Y AR L, 350X 4 Jm A 1w SR AR D IR 2 R T BGA B 1 mg/kg B
28 B SREAR Al K B) TR 2 A b ) (B AR 4% BT 4k 70 B0<<0. 2 mg/kg) » BLHESE I B S M BE. BT L 3 3
PEAT 5 75 G W AR w2, S e AT DL A ) B — 28 A B AR R K . I 2R 2R R 0 MO A
Yolia . SE R I A K R E M — A AR AR L AR RO W 38 2 X S 2 R I i O™ AR
ARV WA iR B2 75 Yl i R ) I Ak 2K T i SO TR AR T e AR

e G2 19 A 27 0 Bt J7 i B8 BR RN VI 2 I 2 % T o 20 MRS IR A o L 2R R R SR R 23 A
L2 3 05 R A0 T L T R T B I S L A R R T R AR A A K g L R R A
M2k R R P BCE DT I E AR B T M . RERETE I A IR AAE S R Z R OKF LA, RE L

O WRHEH. 2014-04-21
HETH. TR AAFFERS (cstc2012)jA80003) 5 T K H Al 5 R HEAFFE 1R T4 51 H (CSTC2013JTB00004) 5 H e 8 42 6 A BL BT Al
% 3L WY 4 (XDJK2013A011).
fEZ R HESC (1989 ), &, HIRREA . M5, RN FH N A=W,
WEEH B ar, W4, 2z,
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UK 0 258 2 A T TR B B SRR TR PO AR 2 2 R T O O R R S AT 4
BE R L I — A A R 7 M R S M L PR AT T AT A B ) R i O i
3 AR IR TR R S 3 R A A A0 B B R LAY BT 400,556 F1 621 nm. %
Ha e 7R A6 SR S 458 3 AR B A L ol DR oy /DR g, 1 735 Tk B R0 78 59019 46 4L 560 )22 0 5 2 2
JIE A AL 5 56 9805 S o RS AR K 0. 821, AT SEE it AT 0 A T ST O R A A 1 4 R
Tk A3 8000 o SR PR /DN 53 o 6 15 2O R I P 0 S S5 g AT AT A0 B, BRI T TS e 3 B
it A A fE BT T BT GG TR A2 UL A TR I 3 S0 O D B R TR ) T I 4
1975 0k« BRI 5 6 3 B R BF 5 0 T e S A 3 A K A e 0 L. AR I L 0
(Lpomoea aquatica F.) Bk, BFFE TS 4 F 048 3 T Ak 5245015 80O 5 2 55 %6 2 10 BT DG b 1 6 Xt
I 5 32 Rk 43 0O A O B L R AT M 0 T S S M L O 2 3 5 T e ok
TSRO AR AL B R — 2 K 2 OSSR R B

1 #MEMAFE
1.1 REHRRER. LB

I B 25 0 3 (L pomoea aquatica F.O) RT3 PR T i 3288 S A 14 BRAS & 4l Fi.

R FIER A PR RS, BARKT, o 2 mm 5, RT3 A 5 5 &40 5000 5 4 0@ 58 (DL
Cd*" FREaHEH . IRA. R % 6 M. CKO mg/kg), T1(0.5 mg/kg), T2(1 mg/kg),T3(5 mg/kg),
T4(10 mg/kg), T5(20 mg/ke), 3 NEE. FIRA MG EHEREA, B4 2 ke, FeK, HiE 30 d & HL.

TEHUHE . B MSORF T, T L0 AR AN R 15 min, EE KR E Pk, FHIEAUHE K 50
TJa B THARMES A MIEE T, THEMPMELE 24 h, RIGHEAERE L8P, S8 10 8. B 7d gk
Wi, AR 3 bR,

1.2 HIEIHKE
1.2.1 kigER%E

K 36 H A2 77 1) ASD FieldSpec 3 HR B 45 X% 3% {X . 7F 350~2 500 nm 3 Bl P9 328 47 3% 22 T
7. 350~1 100 nm REEMEIFFEN 1. 4 nm, 1 000~2 500 nm RAEMBF N 2 nm; 350~1 100 nm YEi% 4 FE XK
H 3 nm, 1 000~1 900 nm JGi% 2 ¥EE K 8.5 nm, 1 700~2 500 nm i r K 6.5 nm.

MR OGRS SR AR R A e R [ R R B Sk DU ot BN EE A (R AR 1R LAy T
Uig 3 MO R (5 2,3, 4 MOFEATINEL. B i 10 W, K 3 MM G RS - 38 5 AR R iR E B e OGS
R FEEA T MERAL B, 15 d.,30 d.45 d 20 BIFEAT 6% 5 R 5, HEoR4E 3 k.

1.2.2 »tEZFREHHNE

TR AETE G o K AR I IBORE AT ] S 56 5 R AT I 28 e A3 B0 . SR AR AR IEDY B HE UV2550
SGIEEETHINAE 663 nm,645 nm,470 nm 3 P BAY OGRS R i 43 A CRUBTE 43 A mg/g).
1.3 HELIE
1.3.1 R#EHERLE

HoREE: Kemper™ kN, RAERIFE A 5,10 F1 20 nm AT S 3 gh 2k, /0 e s (s e, Al R AR D04 i
BRI 5 T Goetz!* ARy, 10 nm (SR AF (8] B 0T LA 52 06 35 2 KR AE E 4712 W dF A0, S BF 55 60 0 3 £l 4 DA
10 nm(R510 IR 510 nm~519 nm WOGIE SR, T [\ K H) B 175 AR s 5L 4 #1519 6%
i BT[] A B DR AR IR O T Y TR AR R
1.3.2 *thH RHES SR L BRtEF

i 1300 nm PLJS 8615 DX 8] 32 K PR MOBCR e 23, B LA BFFE 8 4% 350~1 300 nm 1E WA ROGIE
BB, WMEER A N 250 30 i RO R 1 A8 A, O i — 0 I 5 A B 38 X S 0 St g R s e, AR A et
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Froti RO ARAE . $EHE 400 nm~899 nm FEAEH B, K6 K LA 10 nm Sy (8] B #EAT HOR F- 58 5 (R R
B, JEAREN 50 AU B R LB BT B G U B 5 Sk 2 o BOsE AT AR OG0 A B o HR R S5C AR BB R A
I BEAT Dy B e i S 35 k0 M0 A v SRR B

HMIH ViewSpec Pro Ab BRI IS (9 R SORSETE RS 2E AT W1 2 AL B, I3 1 Excel2003 ., SPSS20. 0
I Origing. 5 X8 #EAT 58173 Br g 4.

2 FERE5H5)
2.1 AEBRESHEMEXZLENHEERESHNE T

25 0 3 M R I S 2R 5 40 50 B A Ak BB 0 50T A EEL R V) ) B0 R B (R 1)L S X B A L, Ab B
15 d Af, T4, T5 448 2 ik /0 B0 & K TS5 418 ik (1. 473 mg/g) . X HRFEAK 17. 4%, 30 d A,
T3, T4, T5 A& R T 803 B & P T1 Ark s TXF I, H2ER 8 % X (p=>0.05). 45 d
f . T5 ZH M2 20 A B0 2 BRI s T3, T4, T5 HBE4R R0 5w S, HMR T, T1 4
Mgk R R B E T T2 A5 X RER LG E L (p=>0.05).

£1 TAERESBTELEMNGERESBNNESS
Mg E 5/ (mg » g7 )

ab B
15 d 30 d 45 d
CK 1. 7834-0. 037a 2.357+0.023a 2.533+0.018bc
Tl 1. 8334-0. 068a 2.470+0. 135a 2.867+0. 048a
T2 1. 76340. 041ab 2.237-0. 038ab 2. 650 0. 089ab
T3 1.70740. 078ab 2.083+0. 081bc 2.427+0. 039bc
T4 1.59040. 046bc 2.0370. 081be 2.287-0.025¢d
T5 1. 47340. 038¢ 1. 96040. 010c 2. 140+0. 062d
T R NG TR R R 7 [F] — I ] 4% Ak 22 ] 22 5 e oA L, p<0. 05,
2.2 RHMEBETEORMAERERFENTL

B 1 AT, A Ak BZE s 0 S R i i il 2 B B 0 A S 60 A ) Ol % S SRR AR, TR AT UL DTG DX Sk
BBt (540~570 nm) B — /MBS F 6. 33X 2 T i P i 3R 7R DG I BN 21 I Be 4 il L) 450 nm
55680 nm Ay HC B A5 ZUMOC AT BT B AR L0 A B (680~750 nm) EHEMGHE [, JE 4 R XELOE R B
FUM RN e RO 8 BRI I s D By B AT KA A L. MR £LAR X (750~1 300 nm) 3]
— ARG Y S, SRR B 40 26 ~60 2.

[F B, A6 AT WO FE N . 2503t B ROt R 2 A AR A8 k. Zb B 15 d,30 d BF, iR RO R TR
350~1 300 nm P B I NS 4L, 5403 45 d B A28 A0 (T 1) FEAS 52 A [ i 4, fH 78 ke 5 A W] e (151
KU, AbH 45 d B, SR FIZL 300 DX A I 2 S 25 340 I 6 O o B B i SR T W R RE G F, 5 15 d R
30 d AH A, 45 b B AL ST 5 25 5 Bl A Ak 3B A T ) S T T B . A SR 0 U B, CK 4L Y R R
K o Ak B BE R R BRI R AIG s AEAT LT AN B, T, T2 R B RAS b /N, T3, T4, T5 41
FR I B Sk 23 34 Y I IR T X R, R AR o 7 I 5 3T A 3 RO A Dy R ST TN P S 3R T 43 00 RS TR A
R HE T KR,

2.3 $RAME T 20 3R R BRI I B IR ik

HERAERY 50 A B S R B i Sy BOHE AT A OG0 sk BRI I B 5 I R B i 3 BIORH 06 R B
B (r=>0. 08) M I BEE I 3% R510-R600 Fl R690-R730 (&l 2), ¥ ik p=0.01 /K EH 5. dy stk A 0,
250 3 Y S W RT3 06 1% D B 5 25 0 S I B 3R B A A3 BRORH G PR A R R H TP AR SC R BB R Y R 710
(r=0.867) Fl R540(r=0. 848) Ay J5 18 W 45 25 o o5 43 K0 (W BRI B . LA R540,R 710 (615 I It 3 o | 722
B, 20 B R RE O BOHA R, ook, Bt B E R (n =54, p<<0.01), %
P B RS, R AE A9 0. 713 5 F1 0. 747 7(p<<0. 01).
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0.6 0.90
0.5k 0.85F
0.01
0.4} 0.80 p
= 03| ﬁ 0.75F
™ B
0.2} 0.70
0.1F 0.651
0.0L— L ' - ' - 0.60 )
400 600 800 1000 1200 1400 300 400 500 600 700 800 900 1000
A /nm A /nm
B1 45dZFAEBAMNH RS HERZE B2 EXHEEHSOANEERS

HEERESHUMBEXSTRY

2.4 BEBETELOEMEEGRSHIFIE
23 100 3R () SR e B L 00 O 3% 8 B 5 I I 4 3R o o 0 SO O PR A v . LA T R AL R 2.
F2 HENEHEZRESBNEHSRILER

TS RHE S 5 SR S R
Dr (£T i @A) ZT 500 Rl 9 1 — A 5 Bl R i
REP (ZLi01 i ¥ Dr X 3 9 4 A7 # (nm)
GPR (406 )2 351 %) 510~560 nm P GHE S F 0 d K 1H
GPP (5tVEAED GPR XF [ B A7 & (nm)
SDr (£ ih H A 2130195 Bl N — A B Bl R B R
SGP (i TH B TE 510~560 nm P JE A % il 2k 9 4 Bl (1) TS R
GRR SR R 5 2048 TR IE — 10l
GNDVI (r750—r550) /(r750+r550)
RVI(700) r750/r700
RVI(550) r750/r550
NDVI(705) (r750—7r705)/(r7504r705)
VOG1 r740/r705

Wt A 6430, REP ,GNDVI.RVI(700), NDVI (705),RVI (550),VOG1 5 £ 2 5t £ /3 B B
FHHAMIE(p<<0.0D); B GPP 4b, e iS85 4 2 i it 4 O A 1 38 IE AR G (p<<0. 0. o, Obi
Z4 GPR ,SGP ,SDr F1GRR 52 (A PR AL - [BR T 0. 8(F 3. HILRIX 4 A1 S 404 it
LRE R BUBUR S B, T A ST N S 2R T R A3 50 ik B AR,

3 RESEEHEERESBBOEXIN (n=54)

kS BTN {CD) S LIPS (e
Dr 0.739"" RVI(700) —0.660""
REP —0.632"" NDVI(705) —0.647""
GPR 0.848"" RVI(550) —0.713""
GPP 0.218 VOG1 —0.661""
SDr 0.826"" GNDVI —0.700""
SGP 0.844" GRR 0.807"

H: *» BARESAGEHFENL(Hp<0.05), * * BREFEGHFE L (p<<0.0D).
2.5 EEEIMNES

W I I 235 o0 S 2 2R 0 A0 B RE AR B BE ML R 430 2 4L, FEARHY 2/3 T EAEE, 1/3 FH T 5 56 4F.
R 8 R0 IR B R S B0 45 S . BEH R540,R710 Ak 3 AKX RECK T 0. 8 ki 24 GPR,SDr,SGP
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FIGRR Jy HAS &, 25 030 4% 22 07 i 43 B IR AR 5, 43 30l 36 AT — JC 2 MR RN Al 2R Pk [T )3 7 A .

X 2 R R A R AR LR D R, BE R R BRI L X, R BORD T vk Oy A i £k A A A
AR O, Hr, PLR540,R710 F1 GPR A H 7R A BRI AL E R ¥ KT 0. 75, Bk R® ¥R Tk
0.75 ZELL SGP 4 {748 BRI v, BREEMEA R A ASHE R? /NF 0. 75, BUE R? /NTF 0.7 4b, Heg BRI 4%
HER* #KF 0.75, BiFE R* ¥ KF 0. 7.

AT FE 220 . AR FH 38 J7 AR 25 (RMISE) K 36 55 UK 2%, RMISE i /Iy . A58 UK B g UL 76
PLR540,R710,GPR 1 SGP iy H 7% & Y BRI v, (8] 5085 84 1) RMSE {8 4 f /)y, HOZ BB (9 K i R* I
E R* 5 AR L 22 S 8. g8 BA5 R, #E 8 R540,R710,GPR I SGP 2y F A% 5 (1) 5] A% 1l 1
R AL AL,

R4 HEESEXETEMNAMMESEBRSHE

5 ) i 7 FEUEREAS (n=36) BAEAEA (n=18)
R? » R’ RMSE
R540 R y=14.0532—0. 207 0.751 <<0.01 0. 690 0.215
POR:i's y=2.323Ln(x)+6. 832 0. 764 <0.01 0. 705 0. 567
585 y=4.415—0.370/x 0.761 <0. 01 0.715 0.192
bl y=—79.232x%440. 635x —2. 377 0.771 <<0.01 0.721 0. 194
R710 g y=11.768x—1.584 0.781 <<0.01 0.676 0.198
pOR'e y=3.664Ln(z)+6. 376 0. 777 <<0.01 0.702 0. 190
2% y=5.733—1.125/x 0. 767 <<0.01 0.718 0. 184
¢ y=3.845x%+9. 3392 —1. 206 0.781 <0.01 0.719 0. 200
GPR i y=13.8262—0.217 0. 750 <<0. 01 0. 679 0.214
PORA4 y=2.333Ln(x)+6.3 0.763 <<0. 01 0. 705 0. 201
1% y=4.428—0.379/x 0.771 <<0.01 0.721 0.192
—K y=—77.671x*440. 423x —2. 433 0.773 <<0.01 0.723 0.193
SDr i y=11. 6442 —1.54 0. 702 <<0.01 0. 628 0. 205
POE4 y=3.626Ln(x)+6.335 0. 695 <<0.01 0.634 0. 204
585 y=5.701—1.114/x 0. 684 <0. 01 0. 636 0. 204
it ¢ y=20.390x*—1. 2242 +0. 47 0. 704 0.01 0. 635 0. 208
SGP &t y=0.3162—0. 16 0.741 <0. 01 0.678 0.215
POEA4 y=2.278Ln(x)—2. 350 0. 756 <0.01 0. 706 0. 202
1% y=4.374—15.811/z 0. 756 <0.01 0.724 0.191
—K y=—0.0442>+0. 961z —2. 456 0. 766 <<0.01 0.728 0.192
GRR 4 y=78.4632x—0.716 0. 652 <<0.01 0. 677 0. 197
PR y=2.870Ln(z)+11.672 0.671 <0.01 0.701 0. 190
1%L y=5.001—0.102/x 0. 680 <<0.01 0.717 0.183
) y=—3769.263x°+354. 407z —5. 687 0. 694 <0.01 0. 734 0. 366

SR JH T 326 A5 A R X 5 300 - 5 3R Ik 3 SO M ot ¢ 3R R O MO AT AR MR, AERILIA 3. SRR
WY, SRR S RO B, SEE S B (E AR S P B0

3 iS4

R 19 G T R A 2y ) €8 3R B B R O ML AT ML A5 R R K A AR IR AR R E L I R R
SRR EE R OGS OR, KR B S Y R R KRG IR DG 3R T O 3 R By K
FEHO M Z IR AT — R ORI TR A T a0 S R AR fF BB SRR, A CdPT
Ak L5 O BB BRI S BRI S BRSO AR A SR R 2D AN XK R R L S B A T
IR FE G B BIFTE L5 SRR 7R 45 d I, S0 I B R £1 A0 XA i S 4 B A I8 T B SE G, 5 0 R Y
BSt A A HAE A SoB  f. X ATRERE O RS bsemt A A BUR BRI . B T AN A R . R TOE S
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P IE B 0 A P55 S0k R i 2 3R BT 20 B AIR T RIOK 23 L B SR B AL o O LT 21 41 X Jk

Gk 1 RS e 1 F B

o 23 508703v+0.298 9 a o 280 1-0.936 20+0.161 4 L2

é" 26F R=07152 A o 207 R=0.699 9; p<0.01 2

S 24r % 24L

% 22¢ = 227

5 20f :@ 200

R st R 18

] ]

16 & 16f

e A e

ﬁ l4r R710 m AT R540
1.2 &

1 1 L 1 1 L 1 ) 12 L 1 1 L 1 1 1 ]
1.2 14 16 18 20 22 24 26 28 12 14 16 18 20 22 24 26 28

rHF LA/ (me- o) PHF LA/ (me- g
(@) RTIOERMH ZETNE SEMENHE (b) RS4RI EZETNE SENEN DS
o 281 10.936 4x+0.165 8 a o 280 320944 7x+0.143 8 . A
o 261 R=0.703 2; p<0.01 e G 26F R=0.7066; p<0.01 2
g g
S 241 < 24}
= 22t = 22}
£ 20 g 20
R 18} & 18r
] ]
W 16f & 16
w14 GPR w14 SGP
= £y

1'21.2 1.‘4 1.I6 1j8 210 2I.2 2l.4 2I.6 2I.8 1'21.2 ll.4 1I.6 1‘.8 2‘.0 2I.2 2.I4 2.‘6 2.I8
HERRENE/ (mg g™ MR TNE/ (ng-g™)
(c) GPRIEHIM M 2R TN fE 5 TIEH LS () SCPERMMZERTNES TN ENE
B3 SMMHRERESBSERFNENHLERILEK (1=18)

LD AT L' DX i i 2 1) A Ak o 2 i 2 38 5 a4 5 L R T LU AR R R R e i 3 i Bl
B, ¥4 536,577,611,680 1 705 nm A kSRR B 5 AT HE 95 4510 Kk BTG Yk oK R I e I 4 26 00 o
A3 B 14 1 G T USRI 9 Bl 520~560 nm Fl 630~690 nm. ABFIE LB, 250 30 M G 2 UK 9 R 1E
U B AT SR U BE L DGR i B, MR T 805 R540,R710 MyAH G fe L (B 1), X Al fig
e U R0 T SRR T A BT B, WPk ZOOG I OB RS RE Ol A T ARk, X — S5 AR 5 oy g
R 5T B 38 T 90 32 G R — 2, 5 QI S A TS YK RS I A ST 25 AR BL . H 25 S5 AT R R T A b
AT T 3 . 2546 DR as SR, FRATiE— 20 vk B 5 SR W 2T 3 I B AR DG 1Y 12 ASOBIS R IE S 8 S 4
BT 0T, 53] THSERECRT 0.8 19 4 MEMEZS%: GPR.,SGP .SDr HIGRR.

o G A B AL ] N T S A A e R T A ST R, DA B RLT A ) U
B RVRRAE S50l ST B AT DL G b S i 3R T R, S AR % R540,R 710, SGP # GPR # 57
BORUAR L. TR0 T /N E OIS0 & S SRR R R LR R, R7=0.87"; SHUNHI5K
X BRI | BORSE TR R % A O A SR A AR I S R T AR A B s KRN T T R R A AR AR R £ 0 v
20 AN B A 0 B R ) SR AR RFSE . R540.R710.SGP FI GPR g I AS 94k . %%k, 1%k —
Uy R LR R A o R? RINIRAIE R® MM 447, (5 LR R IT 45 A7 6 — 2 25 5. nT BB R A 4 i 3 X 25
O SR 2 R A B0 AR I R T B0 BRI E B R AR T ARk, b R T A 3 0 B AR R 28 R L R
AT RN AR, [FEE ST 5 AN TR s XA SRR AR A — S (S L ARG ST Y 4 PR RMSE
{H R H 7 EBTE 0. 1~0. 3(F& 5), BLAUKEEE 40 i, [, & BR R HE R® [HMEIE R (A2 5% KK, &l
E 0 R AEREIT 0. 7. A BE BN, ULIHIX 4 MBI ER R 2 AT T AR 0 R 250 3 e K R B
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A5 B0 L DR Ay P gk 20 OB 0 - L < R 0 O U A SR L DRI A X — R RE A TR B X 0
SR R V5 YRR AT ME . £5 b TR . AN ST 45 R O TR o M Al Y a0 SR TS QAR TR, R T A
O SR 33 SO 2 B RS W AL DN, R T X R < R Bk A B R AT E— 2P A L 23 HT

TEGP AT 5 15 05 00 4 J5 AT 2% i o 22 5 ) 1) 25 [] K R MAS [ 2 T G 00 s i o 4 Js 0 e i 0L X T
Ab PR E] | AR A AS B B BCS A O M L DG RN AR B 23 b 7 15 AR AR R 2B WS X T R R
5 B8 L AU ASE ) G e i J52 36 P 25 28 B0k 0 BBUIBIR A TS s AR DAy A K T B3R ) 25 0 356 - ¢ 2R 5 k0 T
HEAL A R R R R TS G T 2 ORI A KA AL

SE 3k
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Hyperspectral Estimation for Chlorophyll Contents in the

Leaves of Lpomoea aquatica F. Under Cadmium Stress

GU Yan-wen, LI Shuai, GAO Wei, WEI Hong

Key Laboratory for the Eco-Environment of the Three Gorges Reservoir Region of the Ministry of Education ,

School of Life Sciences, Southwest University , Chongging 400715, China

Abstract: In order to rapidly and non-destructively monitor heavy metal contamination of the leafy vegeta-
ble L pomoea aquatica F. , a potted experiment was conducted. Six different Cd concentrations treatments
(CK, T1, T2, T3, T4 and T5) were established with 3 replicates per treatment, where CK, T1, T2, T3,
T4 and T5 represented 0, 0.5, 1, 5, 10 and 20 Cd mg/kg dry soil. The hyperspectral reflective rate of fif-
ty-four samples was scanned by ASD FieldSpec 3 HR and their chlorophyll concentrations were measured
using Shimadzu UV2550 spectrophotometer on thel5th, 30th and 45th days after the beginning of treat-
ments. Further, the correlation between spectral data and chlorophyll contents was analyzed, and the fit-
ting models for chlorophyll contents were established using the sensitive spectrum and characteristic pa-
rameters. The results showed that total chlorophyll content decreased gradually with higher Cd concentra-
tion and longer treatment time. The differences of leaf reflectance among different treatments were signifi-
cant at green peak and infrared wavelength. In the wave range of 350 —1 300 nm, the leaf reflectance
showed a similar trend between the 45d and other treatments. However, the difference among the plant
leaf reflectance under different Cd concentrations was more significant in the 45-d treatment, as compared
to that in 15-d and 30-d treatments. In peak green and red edge range of wavelengths, the hyperspectral re-
flectance was well correlated with chlorophyll contents (»<Z0.01), and R* of R540 and R710 with chloro-
phyll content was 0. 753 and 0. 719 respectively (p<C0.01) after data re-sampling. Therefore, R540 and
R710 were extracted as the sensitive bands to construct estimation models. The linear, logarithmic, in-
verse and parabola fitting models between R540, R710, GPR and SGP and chlorophyll contents had bet-
ter sensitivity compared with other spectral parameters, and the calibration R* and verification R* were ap-
proximately 0. 75 and 0. 7, respectively. In particular, the sensitivity of the nonlinear inverse fitting models
of R540, R710, GPR and SGP was the best. In summary, this study showed that the nonlinear inverse
fitting models of R540, R710, GPR and SGP could be applied to estimate L. aquatica chlorophyll con-
tents under Cd stress.

Key words: L pomoea aquatica F. ; hyperspectral reflectance; sensitive parameter; estimation model

EEGHE AL



% 48 L, F AT RS Rt X R E o A0 &g A




