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B X Cd i P50 X 12 g 55 A RS A2 Cd
SHIUNEE . MR oCRE M E] STk, Ak
56 DA rg RHRE 2 B g A AR HIE B 1 7 AR R
THENME, T T DGR R E
Cd fhif (0. 8. 16 mg/L) FHIZEKFN Cd L RAEF M,
FIH & R BOE LA VAN 7 AN B HE WK
AR R . Cd BRI R4, AR RAG AR
% H SRR .

I MRI57EE

1.1 iR3e st

7 AR IR AS A A AR H ] R R A e R 2
AL, 435N “360-3x041-17 . “Ehili-4xE )1 c1” .
“EhiN-3>360-37 . “EhiN-2>041-17 . “ERIN-34%
JIlcl” o “Wk a2>x041-17 . “I]3k a2>360-3” ,
SR Z1. Z2. Z3. Z4. Z5. 76, Z7 Fox.
1.2 i3It

I8 T 2023 4= 2—5 H 7RI F AL S B & Bt =
W4T, BRT 2 H 19 B2, A FRAHE
PR 70 Ki, iRZIEFE NN TR FRF N AT
fEZf (284 °C) , F& A JaHfr. 2 F 21 H#HAT#&F,
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FRIE)T A AR 7 AN EE RS A A AR SRR BRI R

KA (FERER 75 em, EIERZ 105 cm, E
FE 9 cm) ik, FEPUIZHRE R i 3E. 4. Bk
FENN 3020101 MBI E . FFrE R —
OIS Cd il BB 3 B Cd IKEE, 405104 0. 8.
16 mg/L. H4AS[RIA4 28 20 A 4 BB B 0 IR B0 T 4y
WA 20 Bk, BEROEST 10 mL ) Cd R SRR
R, B 3dyES—R, S 5k, AEES 15
d J5 AT SRR 2 & TR R o
1.3 $BPRNEF D E
1.3.1 . 24, £%=

FH 246 RO & R R v (b 3 s 5, R A b
JUM LN 220 CERR A 2 i 12 &) o #4%)
R e, 2R MR e 3 0, MR K 4R
W TR 7K 5, FABS T4t MRS 73 7F, Hb T 36
YN, M IR RN, A RIRREERR R, N
A h T 105 ‘C A4 F 30 min, B T 70 C&AF T4t
FREE, 700 E &AL .
1.3.2 #astetsg &2 (SPAD) 5#FFH

K E#E U4 A SPAD-502 il 52 SPAD, #F
P E 3 IRER, HAESEIEI 3, WERE
JRHE R L5 2 FrE . RA TTC AN E R Ri%
702, REFERE R E 3 IRE R
133 AN FRS & FE

W NH E N 28 2 BT B S e
1L (SOD) I A ALY (POD) | i 48 AL A (CAT)
MR e, FMha% 3ANER, A EEHR
3RS . KRR (NBT) &R E SOD i
P, SRA AR EINE POD 5, KA H0,
& CAT J5 RS, B SR 2 S Dresler 25141777,
134 CdE5##7%K

BT 5 AR G TR « S0 RE 5 B T ek rp
WEES, FREL 0.2 g BERERIFE S BONTHARGEF, A 10
mL fi5f2, BT MASTER-4 B TH AN, IR R E
4 180 °C, Al E Ay 30 min, BfJS7E 150 C HL VR
TR, HERREEFE SR RN, H 0.2%ER &
AZ 15 mL, Al KRR TR 53 e B T e A
) Cd . THEEYH R 25 (TR B8,
1.3.5 & Cd # & Cd #2 R f¢ 7 69 43 &4

KRB R BUEATE Cd M TS A R, 45
Bl % B pr 5 rE NG i Cd PR IEAESS, FIH
KR XD = Xi-Xmin) | Kmax-Xmin) 5 k2, Fl
FAARR (XD =1- Xi-Xmin) | Kmax-Xmin) TH5. X
o Xi NEE RGBS AR s Xmin NTEPR B/ IME s Xmax
Fa bR KA . #3255 R BB RS, U
FAEKARES Y, TR s .

1.4 BIEGIT RS

1 Fi Excel 2021 F11 DPS 7.55 #4755 041, KA
FATR 27 Z 50 CANOVA) Al Duncan 6 5 H %5 2 5
TEM (P<0.05) , iZH Excel 2021 £/,

2 ER551F

2.1 fEIMEN AR A E AR E KIS RN

1 A, Cd Bba st rd MG i AR R A A4 K
HISZIAANE . 5 2 Ff Cd IREEMME T, Z1 F1 Z2 [tk
ES CK LRE 2R, Z3. Z4. Z7 kK& £ 8 mg/L
Cd Wpie F55 CK LiR#E %S, ML 16 mg/L Cd /)
B EERT CK, 25K T 15.7%.17.9%- 12.4%;
Z5. 76 1£ 2 F Cd il N EEHLT CK, 8 mg/L 1
Cd it R4 B T 24.1%. 43.3%, 16 mg/L Cd i
R HIFEAK T 30.2%. 52.6%. {E 2 FhikE Cd firia
T, TNETHAMZMYE CKIEREER .

Z1. Z2. Z3 [fyih b B EE AN B AR 2 Fhik
[ Cd i N5 CK LiRE Z5; Z4 75 8 mg/L ik
% Cd e N5 CK LREZER, 1ML 16 mg/L #KE
Cd it T S35 BRAK; Z5. Z6 (s b35S AN e i
BAE 2 FREE Cd BHE N R EET CK, H 8 mg/L
5 16 mg/L ¥R E Cd Bz M Ew3E £ 5. Z1 [~
T R AN B AR 2 FPURE Cd e R 5 CK R
WEFER, 72, 74, 75. Z6 1F 2 FhRFE Cd AT
BIAFAE A R RE S B, BEAR R BE R AL F
20.10%~49.33%, H. 8 mg/L 5 16 mg/L Cd JiHala J;
BEER. g AR, 76 2 Mk Cd Whia T, Z5
Z6 F A AR 2RI R R s, Hoi Cd YR85 T
HAbZ A H A 21 F1 22 A KA REEE /N, B
HA BRI Cd M.

2.2 EIE AR A3 LE A R N E B EFRAY 2
2.2.1 St KRl 4 A # N SPAD A4k R & A
AR

HE 1 (@) wIHL, 7 ARG A A SPAD 1E
2 PR EE Cd i NSE AN FEREERIBE K. Z4. Z7 1
2 ik Cd BB N5 CK LR#FHER; Z1. Z2.
Z3. Z6 1f 2 FPyKIE Cd WiE T SPAD ¥R #ELT
CK, £ 8 mg/L K FE Cd Wi T %k T %
5.90%~22.54%, 7£ 16 mg/L K Cd fifif 3844 T &
6.44%~24.14%.

HE 1 (b) w7 AR H G IR R
WEE Cd Whria i T 2 T s . 78 2 Mk Cd
JiE R, Z1, Z3, Z7 PR RiE 715 CK TR & 2 7
Z2.Z41£ 8 mg/L ¥KFE Cd e T 5 CK LR % % =,
IMAE 16 mg/L % Cd Hhid T2 E KT CK; Z5. Z6
HIME 2RI I7E 2 Rk Cd A R EERT CK,
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7 AP 25.0%. 16.3%,
I PR T 23.0%.24.9%.

£ 8 mg/L ¥ Cd fHria
7 16 mg/L ¥R Cd i &

X, Z1. Z2. Z3 [f] SPAD FIAR Z&3E 152 3k

23 i
FEFE/DN,  BEHH B A BGRIE Cd 1k

1 TRREBEASTBANTRBR R AW, 20, AW EWRh
Tab.1 Effects of different cadmium stress on plant height, stem diameter and biomass of different hybrid combinations of pumpkins
" : ] o 3 R
AAdG cdilEmg L) HkEiom Z£H/mm W Hilg Tl 7 g T Hlg
0 5.2540.46a 5.7040.32a 15.80+1.33a 1.8020.14a 3.4440.26a 0.2340.02a
Z1 8 5.1440.24a 5.3940.13a 15.63+.75a 1.660.46a 3.3840.16a 0.2340.03a
16 5.0940.14a 5.354).28a 14.5642.02a 1.600.17a 3.4240.28a 0.2240.01a
0 5.1440.09a 5.564).27a 16.84+1.68a. 1.960.10a 3.5940.15a 0.2440.05a
72 8 5.300.36a 5.4840.51a 16.7940.91a 1.8840.22a 2.7340.60b 0.1840.01b
16 5.0740.57a 5.4040.25a 17.45+.49a 1.800.37a 2.7240.05b 0.1740.01b
0 5.2040.29a 5.894).16a 17.4140.94a 1.8440.10a 3.4340.26a 0.2140.03a
Z3 8 5.0740.18a 5.254).08a 16.9142.17a 1.8240.13a 3.23+1.09a 0.18+40.04ab
16 4.3840.09b 5.3240.51a 15.90+2.46a 1.800.23a 2.0020.57a 0.1420.03b
0 4.8940.07a 4.9940.11a 15.8440.47a 1.9410.16a 2.9410.22a 0.2140.02a
z4 8 4.5440.15ab 4.8840.04a 14.3542.26a 1.7920.34a 2.3540.13b 0.17+40.04ab
16 4.0140.70b 4.6540.36a 7.8020.64b 0.7840.13b 2.2740.27b 0.1440.01b
0 4.1640.06a 5.3440.11a 14.424.72a 1.5910.32a 2.9740.11a 0.2140.01a
Z5 8 3.1440.17b 5.1140.16a 8.75+1.51b 0.8440.08b 2.3440.14ab 0.1540.01b
16 2.9040.55b 5.0340.31a 7.5041.50b 0.8340.15b 1.7940.73b 0.1340.03b
0 5.0740.22a 4.9140.29a 13.8940.62a 1.7740.13a 3.3140.26a 0.2240.02a
Z6 8 2.8740.69b 4.8240.08a 6.4020.99b 0.6940.12b 1.8840.32b 0.1140.01b
16 2.4040.12b 4.8940.09a 5.7740.51b 0.64+0.09b 2.0540.23b 0.1240.01b
0 5.460.26a 4.5640.26a 13.87+1.53a 1.7140.05a 3.2140.19a 0.2440.01a
z7 8 5.1940.19ab 4.3940.20a 11.90+.01a 1.5910.14a 2.2740.33b 0.2040.02b
16 4.78+0.46b 4.3940.12a 11.61+.20a 1.3620.11b 2.7740.65ab 0.22+40.01ab
T A= R HEANF FRER R ARG R 2R 2% (P<0.05) , FF.
60 - W/¥:00mg/L m8my/L 16 mg/L 250 W% 0Omg/L @8 mg/L m16mg/L
50 a X .
>
% 30 \g«
@ S
20 s
%
10 =
0
T T A TeAT A
(a) SPAD (b) WRARWE

B 1 KRR SR d NS R 4 4449 SPAD AR R & 71 69 %7k

Fig.1 Effects of different cadmium stress on SPAD and root activity of different hybrid combinations of pumpkins

222 Cd Wra st AR Je 3404 NI B AL 1L
A8t @ F 4G F ok

& 2 741, SOD. POD. CAT & I:FE# Cd iy
TR FE T R B s, b 1. Z2 i) SOD. POD
TR, 7E 8 mg/L WK FE Cd A R 5 CK LR #H%E
S, MTE 16 mg/L KFE Cd il F & E KT CK, 4391
P& T 20.97%~24.35%. 8.55%~9.36%; Z1. Z3. Z4
) CAT i E#e s, 1E 8 mg/L ¥k Cd Bl 5 CK
THE XS, MIE 16 mg/L WE Cd Bl N2 EKT
CK, 75 NI4T 12.39%. 26.83%. 15.25%; Z6 I
SOD. POD. CAT iHH&AK, 7£ 2 Bk Cd Ha ~
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B EMT CK, 4050 FF 17.40%~35.38% .
28.51%~37.81%. 8.06%~28.03%. A /N H &
R B S e Rk B B B, 7R 16
mg/L WJE Cd HE R B 33 E Bl m . H Z1, Z2
FIH SRR, 264 27 M A B SRR G, 55K
&, Z6 [f] SOD. POD. CAT. HL537E 16 mg/L i
fE Cd Wi 35 CK ZRE3E, HZHEE,
fif Cd 12 Z1. Z2 Hsa B iEEAE Cd fihia N84k
e P e /N HL L S R IR ARG, BB LT Cd e ATy
BT T S R T
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a

a
L a Tab

D
o

2N W b G
o O O o o

SODIF /(U mgt FW)

RZAE
(a) SOD J& 1k
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700
600
500
400
300
200
100
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st Ry
(b) POD ik

WE: DOmg/L m8mg/L ®16 mg/L

HHXSFEL 5 31%

Z5

Z4
AL

(d) HHXFrEFER

Z1 Z2 Z3

B 2 RRKA Cd M st AR R £ K284 /i SOD. POD. CAT iEitAe 3 8%
Fig.2 Effects of different cadmium stress on SOD, POD, CAT activity and relative conductivity of different hybrid combinations of pumpkins

2.2.3 At NEES Cd 2 R4 2 4697 0h

HIE 3 () ATA1, ANFEZRAHE IR A ik
AR ES Cd SFHABE Cd Wrid vk B p3s i Ert, 76 8
mg/L ¥K[E Cd i, AFZACH G FH Cd &%
N 22<21<74<26<25<23<Z27, Hh 71 5 72 %)
g Ccd B LR EE R, HEFRTHMALAS.

HE 3 (b) A1, Z2 FIMRES Cd EHfik, Hai
FRHATREER. £ 16 mg/L IKJE Cd Ha T,
ANHEEXHERM LR Cd &2RRIAAN
Z1<Z2<75<73<77<76<Z4, Z1 5 Z2 # F#B Cd &%
TEER, HRFRTHMEZHE; 24, Z6 1
i Cd B E, BESTHRMEMILZHE.

HiE 3 (o) wRL, ANFZACH A F ISR xT
Cd AR RE I AL R E 25 . ££ 8 mg/L IKSE Cd iy

BN, ARARKAELE Cd BB REKRI N

Z1<Z2<7ZA<Z7<Z3<Z5<Z6,Z1 1 Cd s 2 A%,
5 72 KREER, (HEFEKT Z3. Z4. Z5. Z6.
Z7. {16 mg/L RJE Cd B, ARIFAZHELTH
Cd #:7% REE N Z1<722<27<75<73<74<76, Hrh
Z1 M 72 Hyi Cd e REBUR, BEILT Z3. Z4.
Z5. 76. Z7.

R BRTR, fE 24 CAdIREMNAT, Z15 Z2 th
BB Cd &A%, HERREUN, Xt Cd BRI R
VALIEC

ke i 0 r WE: O & -

25 VK DOmg/L B8 mglL 16 mglL ég [ KL o0mglL abSmglL 1moll 40 e DomgL m8mgL 916 mglL
s ab 0s |k
T 20 . :
2 07 3
o %06 | T8
EB W05 3 i
= Loa N
Qo 10 mO.S | H
Dos 02 r d
3 01 | E#Y B

0 0.0 H b BiRY, BN, B e, B

Z1 72 73 z4 75 26 Z7
Rt Al At

(a) Hb b Cd &
b 3 PR R R — B FA R A G R EREE (P<0.05) , A CK ARMEWE Cd #.
B 3 RRKE Cd MiastdNRE 42 XA A4 L3R, 4R3 Cd 2 RHHZHK
Fig.3 Cadmium content and transfer coefficient of different hybrid combinations of pumpkin seedlings under different cadmium stress

2.3 AEIZZEAFENT Cd 4R CdIRERENHES
N

AN[F ZAE A B v Cd TR S AR B fe g bk
s M. EBERE . TR SPAD. HR &35 /1. SOD.

(b) HR#E Cd &

(c) ¥R A%

POD. CAT. LSRR, M 3% Cd &. HBERIZA
FBERBE L IOk, HK 2. K3 AT, 7£8
mg/L F1 16 mg/L ¥ Cd e T, Z1 (- F3sR)E
Bl e, HoUR 72, Z3, $69 Z1 1Tt Cd ek,
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Hy B3R Cd BLREAL, X Cd MRS RE 155, =&
iy Cd AASZHEMEL: T 25, Z6 Wi PER 2%, Hi L
7l Cd MR HACRE 058, ANIE BLAE 9T Cd B VRS AR R .
%2 8mg/LiKE CdiaToANTREJ e
B ARG F B B B AT
Tab.2 Membership function analysis of various indexes in

different hybrid combinations of pumpkin under
8 mg/L cadmium stress

A Z1 Z2 Z3 Z4 Z5 Z6 z7
1735 098 088 095 0.72 0.05 0.00 1.00
E-viil 092 100 079 045 066 0.39 0.00

M EgEEFTEE 099 088 100 076 022 000 052
HOR#REEFRRE 057 100 090 031 031 000 026

M E#FE 100 081 095 093 013 000 076

H N B 053 100 100 046 028 0.00 0.72

SPAD 1.00 060 095 088 061 0.00 0.96
&1 1.00 099 092 044 0.00 0.03 0.59
SOD 064 076 100 0.00 069 034 057
POD 085 092 042 035 100 0.00 0.73
CAT 100 041 081 042 000 0.02 0.00

A FEL G 087 071 044 100 074 086 0.00
Hh E#6 Cd & 097 100 035 058 046 0.50 0.00
HRES Cd & 090 0.00 062 062 038 0.67 1.00
R RA 1.00 069 010 044 0.06 0.00 0.03
FHME 088 078 075 056 037 0.19 0.48
HEr 1 2 3 4 6 7 5
%3 16mg/L K E Cd 5aMrid T éNRE 4344
Y & A5 ARG B BB AT
Tab.3 Membership function analysis of various indexes in
different hybrid combinations of pumpkin under
16 mg/L cadmium stress

B E Z1 Z2 Z3 Z4 z5 Z6 z7
NG 095 1.00 092 026 063 050 0.0
Exiil 095 1.00 092 026 063 050 0.00

iy bR 1.00 075 087 047 015 000 050
W FEpEERE 057 100 013 030 000 016  0.60
#i E¥STFHE 100 083 1.00 042 017 000 062
i FEST RS 048 097 023 023 010 000 1.00

SPAD 100 095 093 073 026 000 061
BRI 089 083 100 027 034 000 067
SOD 082 100 097 000 048 044 047
POD 098 100 053 030 081 000 030
CAT 100 086 037 061 043 010 0.0

AR R 078 079 030 100 035 0.17 0.0
i F#6 Cd & 1.00 084 029 000 032 002 022
&R Cd 2 009 032 020 020 011 000 1.00

R RE 100 068 019 042 064 000 0.39
T 083 085 059 032 036 013 043
HEP 2 1 3 6 5 7 4
AY N
31t %

L A A TR V00 A AR A2 5% 3085 0 35 7 1) &5 A
P o 005 R BT X A A A K 00 HU0 R S B T A
MRS, Cd a2 SRR A KEE.
YRR, B SEI R EEN, OEARRN,
b Cd ek B rI3an, VoL AR R B AR IR
BRAG, MERRBR . ZSRLRE . ZXATECRIH B 5 5 R &
ragAnel, X EARIG 4 R — 8. ARK T, < Ehil-3x
BE)1 cl” o “VTsk a2x041-1” 7E Cd e T IRk s
THRE. BRE. At gRE R ERIIK, HH
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£ Cd i S A3 7 Hd6];  “360-3>041-17
12 2 FPURFE Cd BE R, MR, 2. TRE. #E)R
H5 CK LREES, MAHHSEZRELE 2 Pk E
B R HIEIKT 5.9%. 6.8%, FFRIERER N, &I
ANFZAH AN Cd Ba I 52 68 JIF 25, TlRe
5 RRAZHA A5 [ 52 A E AR K

TRV 2 2 B BB Cd Bl R BB 7 » Cdl il 43
PR AR RN/ I Thie, S AE KRR E .
/N SR T R B, E Cd WHA R, i AR &35
TR EFEE. ARKH, “360-3>041-17 . “#hib
-3x360-37 . “Ji[3k a2>360-3” 7£ Cd JHHl T HIHE &
WA REER, IR HEXT Cd Bria it
TR, W& Cd BBk RN, 7 MRAAHE
MR 215 ) 2 R REEass, E—P50UE TR RiG /104
RN Cd Wi e B FE bR —. 75 E 58 prid
N, MEPS ARG AR, A KRR,
NTR 7N O NE R S QIR 2 ) | S T B
XRRE, YIS e RAPUEAES, BiE A s
fife, AN Rk S EE 4 SR AR I B A E Y. 7 AN 258
141 SOD. POD LK CAT 1% 1BES Cd W
N2 &S, SEiErg g R —8, 1w Cd
oIy S0 B ) JRE R o S S R AR, 7R AR B 22 )
TR, HET RS TR BRI AR 2 PRIKEE
Cd AR, “360-3>041-17 5 “#Hhil-4x% )1 c1”
ff) SOD. POD 5 CAT TF&MEEH/N, BEREPEE .
B Cd IREERIIGEIN, AR e B2 BN, &
BHGE I R B AR S B . RS R
W, fE Cd Bar, “Hl 108”7 il “HEMF” H
B Cd B, B TK Cd FLZEA R, M A"
“CHUFFR N b EEE Cd ERE, RILHRSEM Cd
WS RS RS, ARIE T,  “360-3>041-17 . “Ehil
A1 el “EhiB-3>860-37 i i Cd B 51
¥ ZBOHHAC, B ATE AR Cd AR Rkl — 00t
FCs 1M “ERB-3E )1 c1” . Uk a2>041-17 i E
i Cd =5 R EIE R, HARIRE Cd WkEe
71, ANEAEAME Cd BRI

g %2 PRI 9 B B AE X S, AT
WHEE AR . ATE MR, SOD. POD. CAT [ & i
HAELZRE R TA R Pk st . ARG
P T ks M. BERE. TE. SPAD. AR
71+ SOD. POD. CAT. #HXfHLFZ ., Hi ¥ Cd &
IR Cd £ 7% R JE s BUE, &I 2 A Cd K
FE e T 1 360-3>041-1 7 [)~1-35) 55 & R £ fE = T 0.85,
T HRIAZHE, FUR -4 )11 c1” . T “In]
3k a2>041-17 15 2 ANKRFER) Cd s B T3 8 s
ESSBAS, (KT 0.20, 2R CHABAAPUT A, T
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FRIE)T A AR 7 AN EE RS A A AR SRR BRI R
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The impact of soil cadmium contamination on growth and cadmium accumulation

in the seedlings of different pumpkin hybrid varieties
ZHANG Yuguang'!, CHEN Rui?, GUO Huidan', LU Xue', CHEN Bihua!,
GUO Weili!, LI Qingfei', LIU Zhenwei', CHEN Xuejin', LI Xinzheng'
(1. School of Horticulture and Landscape Architecture, Henan Institute of Science and Technology, Xinxiang 453003, China;
2. Sumy National Agrarian University, Sumy 40000, Ukraine)

Abstract: [Objective] Soil contamination by cadmium (Cd) is a problem for agriculture production in many coun-
tries. One remediation method is to improve the tolerance of crops to Cd. In this paper, we investigate the tolerance
of the seedlings of different pumpkin varieties to Cd contamination and Cd accumulation in the plants.[ Method 1 The
experiment compared seven pumpkin varieties: 360-3>041-1, Yanbian-4>Lingchuancl, Yanbian-3>360-3, Yanbi-
an-2>041-1, Hetou a2>360-3, Yanbian-3>dL_ingchuan c1, and Hetou a2>041-1. They were all grown in pots repacked
with soils contaminated by Cd at concentration of 0, 8 and 16 mg/L, respectively. During the experiment, we meas-
ured the growth, physiological traits of the plants, as well as Cd accumulation in the plants.[ Result 1 Compared to
the control without Cd contamination, Cd stress significantly reduced plant height, dry and fresh mass of the Yanbi-
an-3>Lingchuan c1 and Hetou a2>041-1 varieties, but had no significant impact on the 360-3>041-1 variety. @
Regardless of Cd stress levels, the 360-3>041-1 had the highest activities of superoxide dismutase (SOD), peroxi-
dase (POD) and catalase (CAT), and the lowest electrical conductivity. & The Cd content in the above-ground part
of 360-3>041-1 and Yanbian-4>__ingchuan c1 was significantly lower than that in other varieties; their associated Cd
transfer coefficient was small and the Cd accumulation was low. @ Comprehensive analysis showed that in soil
contaminated by Cd at concentration of 8 mg/L, the tolerance of the seven varieties to Cd was ranked in the order of
360-3>041-1>Y anbian-4>__ingchuanc1>Yanbian-3>x360-3>Yanbian-2>041-1>Hetou a2>360-3>Yanbian-3>__ingchuan
c1>Hetou a2>041-1. In soil contaminated by Cd at concentration of 16 mg/L, their tolerance to Cd was ranked in the
order of 360-3>041-1>Yanbian-4>Lingchuan cl1>Yanbian-3>360-3>Hetou a2>360-3>Yanbian-3>dLingchuan
c1>Yanbian-2>041-1>Hetou a2>041-1.[ Conclusion ] Comprehensive analysis shows that the varieties 360-3>041-1,
Yanbian-4>dingchuan c1 and Yanbian-3>360-3 were more tolerant to Cd stress, especially 360-3>041-1 which had
the lowest cadmium transfer coefficient and can healthily grow in Cd contaminated soils.

Key words: cadmium stress; growth physiology; transfer coefficient; membership function
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Using remote sensing to study flooding and its detrimental impact in

lowlands of the Grand Canal
WANG Dayong', GUAN Qinghua'-**, JIN Ruiging?, LIU Dan'-*, DOU Junwei?, CHEN Xuequn', FAN Mingyuan'-
(1. Water Resources Research Institute of Shandong Province, Jinan 250014, China; 2. Haihe River, Huaihe River and
Xiaoqinghe River Basin Water Conservancy Management and Service Center of Shandong Province, Jinan 250014, China;

3. Shandong Province Key Laboratory of Water Resources and Environment, Jinan 250014, China)

Abstract: [Objective] The Grand Canal is a complex hydraulic project in the eastern China. This paper studies the
flooding and its detrimental impacts in the lowland areas of the canal. [Method] The research was conducted in the
Pichang-Tanxin Plain, using multi-source remote sensing data and ground surveys to analyze flooding events. We
calculated the normalized difference water body index (NDWI) and the normalized difference vegetation index
(NDVI) before and after flooding to assess flood severity, impact on crop growth, as well as the efficacy of hydraulic
facilities in mitigating flooding effects. [Result] The NDVT difference between 2004 and 2005 for crops in flooded
and non-flooded areas was 0.5 and 0.25, respectively, indicating floodings detrimentally affected crop growth and
development. NDWI analysis from 2003 to 2017 demonstrated that the Taierzhuang Control Gate project mitigated
flooding impacts on nearby farmlands. Flooding also affected crops in non-inundated regions, with lowland crops
more adversely impacted than those outside lowlands. The hydraulic facilities significantly reduced economic losses
caused by flooding. [ Conclusion] Remote sensing is an effective tool for monitoring inundated areas and assessing
the consequences of flooding on crops. The construction of hydraulic facilities plays a crucial role in reducing the
detrimental effects of flooding in lowland regions of the Grand Canal.
Key words: depressions along the Grand Canal; flooding characteristics; NDWI; NDVI, hydraulic facilities
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