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Abstract: In order to find out the effects of different potassium (K) fertilizer on cadmium (Cd) in soil-crop
system under the condition of reclaimed water irrigation, the field experiment was conducted to study the
effects of different K fertilizer treatments on the Cd content of tomato plants, fruits, rhizosphere soil and
non-rhizosphere soil. The results showed that under the condition of reclaimed water irrigation, applying K
fertilizer could increase the yield of tomato fruits, the effect of KCI on the tomato fruit yield was more obvi-
ous than that of K,SO,, and the yield was increased by 6.10% ~24.00% and 1.36% ~13.16% , respective-
ly, compared with the treatment without K fertilizer. The Cd content of tomato fruit in the treatment with-
out K fertilizer was lower than that of the no fertilization treatment, but the decrease range was less than

that of the treatment with K fertilizer. The Cd content of tomato fruit treated with KCI was lower than that
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treated with K,SO,, and the Cd content decreased by 58.33% and 8. 33%, respectively, compared with the
treatment without K fertilizer, and the content of Cd in all treatments did not exceed 0. 05 mg/kg limit value.
The pH value and the total Cd content of soil in the treatment without K fertilizer was lower than that in the
treatment without fertilizer, but the decrease range was less than the treatment with K fertilizer. The availa-
ble Cd increased. When KCI and K,SO, were applied, the available Cd decreased compared with no fertiliza-
tion treatment, and the total Cd content, available Cd content and the pH value in rhizosphere soil and non-
rhizosphere soil were lower than those of treatment without K fertilizer. When the KCI was applied, the total
Cd content of rhizosphere soil and non-rhizosphere soil decreased by 2. 96 % ~3.11% and 5. 75% ~14.22%,
respectively, and the available Cd content decreased by 10. 75% ~16. 19% and 13. 98% ~28. 74% , respec-
tively. When the K,SO, was applied, the content of total Cd in rhizosphere soil and non-rhizosphere soil
decreased by 4.14% ~5.90% and 8.10% ~8. 29% , respectively, and the available Cd content decreased by
15.97% ~20.55% and 19. 91% ~24.70%, respectively. Therefore, under the condition of reclaimed water
irrigation, the distribution and biological effectiveness of Cd in plant-soil system could be regulated by selec-
ting appropriate K fertilizer. Compared with KCI, the application of K,SO, could reduce the total Cd content
and the available Cd content.

Keywords: reclaimed water irrigation; potassium fertilizer; tomato; cadmium; rhizosphere soil; non-rhizo-

sphere soil
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0—10 7.99 0.95 1.16 1.99 11.44 18. 47 133. 00 1. 40
10—20 8.02 0. 80 0.98 1. 69 10. 08 16. 15 114.75 1. 40
20—30 8.05 0. 64 0. 60 1. 39 8.71 11. 28 96. 75 1.41
30—40 8.08 0. 46 0.58 0.99 7.35 7.53 78.25 1.42
40—60 8.11 0. 39 0.52 0. 86 5.98 5.28 60. 00 1. 44
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Prt Cd B R & 45 I F « 4 38 5 855 5 & Ar ) (GB
15618—1995)""" — bR #E (0. 6 mg/kg) . Jiti Jin & AL
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KI 0.0018ab 0.0076ab 0.0307b  0.0401b  0.0050a KL AN Ko SO, Ak 38 K2 A EE 2 A B 4 AR
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i3 Rt Rk L i FEHR L
2016 4 2017 & 2016 4 2017 4 2016 & 2017 4 2016 4 2017 &

K1 0.201740.,0133a
K2 0.1783£0.0151a
K3 0.2079£0.0292a  0.3948+0,0117ab  0.2021£0.0003a
(K 0.2120£0,0001a  0,4289%0,0141a 0,222740,0077a

0.3825%0.,0101c
0.372140.0013b

0.1901£0.0099b

0.404740,0162b
0.1857£0.0254ab 0. 3871£0.0214b
0.4221£0.0210ab
0.4231£0.0021a

0.083040.0015a
0.080040.0016a

0.076610. 0020ab
0.065140.0106a

0.076840,0120ab  0.0652%0, 0074a
0.0732£0.0074a  0.061820.0050a
0.093040.0020b 0,0914£.,0,0128b  0,0914%0,0020b 0, 08210, 0022b
0.091340,0078b  0,0809£0,0080ab  0,0854%0,0082ab  0,0781£0,0022b

38 Cd FEFEIE 28 53 A /K 28 400 38 B S Ak
WE A RRELE A AISG A S MRES,
IRV A W AT M e s A B BEAE W R . R 5
AT, 2017 42 i WK JE N [) Ak 3R B £ 5 9E R bR
AR Cd & 3 2016 AF T il FiVAE 57 X9 A BT 1
i, Hed AR PR A FEEAR PR £ A 20 Cd & & K1.K2, K3,
CK 43 5 38 hin 66. 52%, 41. 59%, 98. 70%, 75. 80 % Hi
41.74%,34. 35%,78. 41%,69. 71% ; {H 2017 4E 3 Hii
Wk e AR A FEAR bR + S54RI £/ 24E Cd & &
B 2016 AFF R MR I ¥ A BT B A 3% B B A P A
MRFERCE I, A S Cd BB M. 2 ik

ISAT 3 W AP I b PR K1, K2 &8 % B8 CK 4 44 306
Cd &= FEAR, Horh 2016 4R AR PR+ 22 5 3k 1 3% K F
(P<C0.05) 32017 4R MR BR + 25 573k 3 K - (P <
0. 05) 3 T A~ Jiti #7010 &b 38 K3 &t B CK + A 86
Cd & WA I B 22 57 A8 3 (P=>>0.05), 2 ik
ARy K1 K2 58 K3 + 3 8A Cd & B, H
2016 AFEARBR - HAEAR PR 1A 20 Cd & K1.K2 £
K3 23 FAR 10. 759,13, 98 %4 A1 15. 97 %, 19. 91% ;2017
AESRSIAAIG 16. 1996, 28. 74 %6 Fl 20. 55%,24. 0%, 3K
2K (P<20. 05) 3R BT it fin 4 T W] B A - 398 4 %
A Cd Fi, gt KCL 4B K1 Fiti im K. SO, &b B
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S B AR AN R S XS P AR KR AR T R — R R S Cd BIsZ e 333

K2 ML 2 AR5 A O R i 1 5 AR AR PR A 23 Cd
i KI>K2, &t in K, SO, % KCI nJ B ALAR br
+ H5AEMPR AR Cd F &,
3 W

+ 3 pH &R E 48 7F L —EMiE R P iE
By EE R, i KCl# K, SO, B 1 pH &
LB E A R — . e B R
BER L KCL A K, SO, 7] LA 2 2 i o 840 1 7
B N i B = 1 T I B O N1 1% i = K v/ N VA o
FILARSE AT B R0 L AR 56 Hh 7 P A KO TR 45 1
T m KCLAN K, SO, 2768 % 1 Jin % jim A8 ik + = M
Fea U HOEE I KCL X 2 il 7™ 2 15 i 38 K Hie &
I R gt A 17T A it 48 S 26 ks L R 7 AT KR ARG L 40 B AT
RE THE AR BT s, 2 4ERI4s B Lm, r g
WEFE R LS Cd T RMTF(E M L2 EEZ IR
S rRs Y B ) (GB 2762—2017)M% v 37 ff 5 3%
Cd FRAE R #E (0. 05 mg/kg) » H- it it KC1 F1 K, SO,
(1) T A 7K T B 7 6 SR 52 Cd 4 & B IS F 8 e IR b
FHLFITAS Tl 4 AL Ach P, 2% B RES AT 0 o 7 i SR SE X Cd
SO e o = o & I DS = ol v o R N e
JIES &b 280 2 i SR 52 Cd 57 521K A 7 JIE A 8 (T 2 AR W
JEE /N T it 4 A Ak B b 2 B it 20 A RN 8l A %) TRD B it
BRI 3R AR SE Cd R s B
WAt 2 AF 22K 5, P AR KR I A% 14 R it i KCL
K, SO, Fhiftk Cd B & % 5 K T A 80 A kb 2
U Jite FIEL Ak BB, AR i 4900 S Ak B4 K 1 A it A Ak B, 2% B
TE A RS A5 1T o e o B A Ak L 2% 790 9 A T 28 ARG
WA S Cd Fre ok, PR E Cd &= &M
Yk D A K R 25 F T it 0B L IR A KCL 4 it
TnEAE B A K. SO, 8 Fbr £ 54ER R + Cd & &
Ko N TR A K 2 o AR P+ 5 AR B £ A RS
Cd & AP T 45 L 32 B, At o 9 12 Ach 34385 n 7 2% i
WEr+ H5IEMR PR £ %A Cd & &, i KCL f
K, SO, hHEFFEAE T F iR br £ 53ER PR 4 503 Cd
AL HP K, SO, 8 KCLARBRAR P+ SRR br + A
A Cd &8, X — &85 1 5 5 A5 BF 58 45 R — 5
FEEHTABETHS5HME TR T EER S YN
T R X B 4 8 Cd By W B 8l s 245 Cd &
LT X SO 1R B R PR R, L i B
S8 S A5 A M AR T Al 11 v B e fr 38 n L 3 T A
X Cd WM R, 28 1 B ads . A0 A0 5 i B A 7K R T 4
A Cd R E—EYW REWT B L, FAK
R 5 K, SO, AHZ5 & A R Tk 2> Cd A%
B LE YRS BRI & A K2 R .

O Tt Jon A ) 40 B A i 2 %o P A K 0
+ HEEE 4 Jm 5 AL R LS 0 R Bl R R A B S
() 52 B AR FH A T etk — A5 IR AF 5T .

4 5w

(D) FAEKHEME A ME T L tin KCL A K, SO, 7] LA
T AR R 40 5 AN it RS AR AS it 440 S A 88 o A
R e 184 00T 5 AN it S Ak R AR K 3 o 7 e i 4 S Ak
PT R R e h R S P B it KCL A K, SO, #EAN i AR ik
FRATHE 6, 10 % ~24. 00 % Fl 1. 36 % ~13. 16 % , 75 i
JE R RE % [ B i KCL 48 K, SO, 34 72350 5 B 5

(2) P HE K TR 25 A0 o AN it 490 108 8 A it IS A R
Tt AR S Cd & s BRI . A 3 AR 32 /0 T e o 4 1S Ak
LR AR — o B R B g Cd 78 B i SR S R
it KCL AN K, SO, T il J 52 Cd A 1 85 A ife
JE 4b B 43 550 9 /b 58. 33 %6 Al 8. 33 %6 4 2 B P A= /K T IR
S5 AR AR AR AT ] Cd i RS2 0 T R L BRI T A
oz Cd & KCL#g K, SO, F iR Cd &+
REARR , 25 A 32 A H I A vl 9 i i 5 Cd B s o
(0.05 mg/kg).

(3) T AE KR 25 170 o AN it 40 TS Aok B 58 AN it A
A+ 8 pH . Cd & B BT BEAIG , B AIK IR B2 /N F il 4
NEARHE A %A Cd A Frs hn, it in KCL A K, SO, #
AN A A FRA 34 Cd FEAIG B il 4 1 Ak 33 AR PR -
FHEMR PR+ pH.Cd &= AA %A Cd & &34 ik
1%, Horb it KCLARBR A1 AEAR b 1+ Cd 7 & 43 51 %
1% 2.96 % ~3. 11 % Ml 5. 75% ~14. 22%, i Jin K, SO, 43
BIFEAR 4. 14% ~5. 90% F1 8. 10% ~ 8. 29 % ; Jifi il KCl
HRBR - FIARAR bR A 28 Cd &5 W AR 10, 75% ~
16.19% F1 13. 98% ~ 28. 74% . it i K, SO, 43 5 B A%
15. 97 % ~20. 55 % H1 19. 91 % ~24. 70 % s Jiti i K, SO, #
KCl o] BERAR b - 5 4E MR PR+ Cd 428 ) A 3 Cd
T Cd B2 E &Y EAR T E AR = % i
(0.6 mg/kg) . HE ER AL 5 T A K HE B AH 25 5 A A
Tk Cd 7 38 —1EY R4 280t K, SO, LT
Jiti i KCL,
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