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515 P A 00 PR AR WA A AR S
1 MRER=E
1.1 KgEH R

PR A 75 Y b BERE 5 2 Bl , 359K 1T g A 1|
B, AR FAR g, KT 3 2 mm ff, SEACER 4k,
PR ILER 1o (AR At 488 F oK, i
A= WA B b e e 1 2L A A R A B W 4
A B H 1.47X10°CFU/g) s ik =0 & & B8 (N-
P-K:26-10-15) R at A ML R 3 #10E bel HE Ml 1
O3 B2 7] (N-P,05-K,0: 18-8-6)

1.2 REEigt

TR T 2022 4F 7—11 A R Rl K24
ERMNPEAT . B 7.5 kg HHE, FPAE 1R K.
2 P v Y+ HE 43 5 6 A B . CK Ah BE CA i P
TR 8L ) (NPK b B (3 it NPK I , 45 725 it FH
2.9 g =0 EA) NPK+0.5% OF kb F (5 H it
fE +0.5% @ & A HLAE ) . NPK+1% OF 4h B
(NPK+1% 7 f A HLAE) . NPK+0.5% BF &b B
(NPK+0.5% 494 HLAE ) il NPK+1% BF Ak #f
(NPK+1% AEWAPUIE) o B IEBHEEIE 5 + 1
FUAMIRS) AT 4R, eI Y o %
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Table 1 Basic physicochemical properties of two cadmium-contaminated soils

HRE/(mg/kg)

Available phosphorous  Available potassium

R/ (mg/kg) 24 /(mg/kg)

Total cadmium

RS/ (mg/kg)

Available cadmium

TR LB/ (g/kg)  A%F/(g/kg)
Soil samples Organic matter ~ Total nitrogen
+HET Soil I 6.07 27.12 1.37
+HEI Soil T 6.01 21.57 1.33

19.72
17.89

136.55 3.72 0.29
124.50 2.96 0.19

1.3 #WMIEFR R BT E

F KB G SR S B MR AE P RE TR PR 13, 1
PR K R AKRIZE K I Uk, 2 SR AL 40 R 25
e FPRL, T 105 ‘CA T 30 min Ji , 7665 C R L+ &
fH e, 2 RN R ) 3 0.150 mm 0 46 A 5 25 Bk K
KRR R K 15 AR R 21 2 mm (AR PR
+ 88,2 A 50 mL &0, K JE 405 ad 0.850 A
0.150 mm fifi 5 FH

+HEpH AP R e BN R
P ALK & S BScik [ 18] iy ik b AT 2 . R
TR T 08— A B D WS 43 016 Y B R U KA
PRAE S 45007 A B & i 34T 2 SR A DTPA-
CaCl-TEA 2 #2154 AR & B 4% GB/T
17141 —1997¢ 4 5 AR I ) v A S5
W MAT 53 ' P Y B T A - B D Wi oy e B
PN AE 5 TIPS 7 2R F BCR i S22 0k 0.
1.4 HiR4hIE

1 56 Ak B I e 4 SRR Excel #4172
SPSS #4475 35 MR SC P 20T, R H Origin 2
il 2=

2 RS54
21 AREERAEXNFETRITEBERSCAY
A

AP} 32 B o i e P LA R

i - 53 pH B 75 2 +HEA R Cd. s 2 T A
BT CKACFE 7t FH g ol A HLAC AL 38 pHAE 24 BT T
W, 33 T LI AY pHELZ 5 T B T 0.41~0.49 ,0.32~
0.61 /A7, 3 W] BEZ: 1 T R it AT HILAE i RS AR 24
C/NAEH w75 L b o g B2 3808 BECE Z A7 AL
M2 , 3it JiC L M pH {ELFAE ARG 5 T P A= 0 A BILAE f 1 3
pH fELA BT T

R2 TREIFEREANIERS 2 555 1% pH R AL RA 00
Table 2 Effects of different fertilization treatments on pH

and organic matter of two cadmium-contaminated soils

AHLBT/ (g/kg)

TR Ib

Soil samples Treatments pH Organic matter
CK 6.1040.05bc  27.55+0.54ab

NPK 6.00£0.07c  27.30£0.66ab

41T NPK+0.5% OF  5.61+0.32d  27.65+0.26ab
Soil [ NPK+1.0% OF  5.69+0.12d  28.0340.50a
NPK+0.5% BF  6.13£0.08b  26.23+0.53¢

NPK+1.0% BF  6.324-0.04a  26.88+0.77hc

CK 6.58£0.03a  22.032£0.99b

NPK 6.36£0.23b  21.8320.49b

T NPK+0.5% OF = 6.26£0.07c ~ 24.05£0.49a
Soil II NPK+1.0% OF  5.9740.15d  24.93+0.38a
NPK+0.5% BF  6.364-0.02b  22.38+0.68b

NPK+1.0% BF  6.41£0.07b  24.53+0.42a

A 1Al I, 5 CKONPK b FRAH L it A5 AILAE
YA LIS LA 880 Cd 5 5 B35 T, A )
it JIES Ak L0 ) 200 2R 22 S WD, LR S A= A PILAE
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Fig.1 Effective Cd content of soil under different
fertilization treatments
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Fig.3 Effects of different fertilization treatments on Cd content of maize in Cd-contaminated soil [ (A) and soil [[(B)
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Effects of bio-organic fertilizers on morphology of cadmium in soil
and accumulation of cadmium in maize

CHEN Lihan', LU Qiwei',ZHANG Guangzheng®, HU Hongqing'

1.College of Resources and Environment ,Huazhong Agricultural University, Wuhan 430070, China;
2. Wuhua Biotechnology Co. Ltd. , Xichuan county,Henan Province , Xichuan 474450, China

Abstract Two types of cadmium (Cd) contaminated soils in Xichuan County, Henan Province were
collected to study the feasibility of using bio-organic fertilizers to treat cadmium contaminated soils and the
effectiveness of remediating heavy metal pollution in soil.6 treatments of fertilization including CK (without
applying any materials ) , NPK (conventional application of NPK fertilizer) , NPK+0.5% OF (conventional
fertilization + 0.5% commercial organic fertilizer ) , NPK+1% OF (NPK + 1% commercial organic fertil-
izer) , NPK+0.5% BF (NPK -+ 0.5% bio-organic fertilizer) , and NPK+1% BF (NPK -+ 1% bio-or-
ganic fertilizer) were set up.The content of total cadmium in the soil , the chemical forms of cadmium in the
soil, and the content of cadmium in the roots and seeds of maize were measured before and after planting.
The results showed that the effect of NPK+1% BF was the best, and the content of available cadmium in
two types of soil under NPK+1% BF decreased by 19.74% and 7.09% compared to that under NPK-+
1% OF.The application of organic materials reduced the content of cadmium in the weakly acid-extractable
state in soil and increased the content of cadmium in the residual state. The content of cadmium in the weak-
ly acid-extractable state in soil under NPK+1.0% BF decreased by 11% compared to that under CK,
while the content of cadmium in the residual state increased by 16%. The application of organic materials
significantly reduced the content of cadmium in the roots and seeds of maize , with the NPK+1.0% BF hav-
ing the best effect. Compared with NPK treatment, the content of cadmium in roots and seeds of maize in
soil I decreased by 34.41% and 31.59% , respectively.It is indicated that applying bio-organic fertilizers in
cadmium contaminated soil can significantly reduce the content of available cadmium in the soil, promote
the transformation of cadmium in the weakly acid-extractable state to cadmium in the residual state, and re-
duce the hazards of cadmium.The content of cadmium in roots and seeds of maize significantly decreases,
and bio-organic fertilizer is superior to commercial organic fertilizer in terms of the comprehensive effect.
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um contaminated soil ; remediation of heavy metal pollution in soil ; maize
(SAE% 4 TR E4R)



