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Effect of Different N, P and K Fertilizers on Soil pH and Available Cd Under

Waterlogged Conditions
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Abstract: In order to tackle the problem of Cd pollution in paddy soils and investigate soil available Cd as affected by different fertilizers,

incubation experiments were carried out to study the effects of different N> P and K fertilizers and pH by adding acid or base on soil available
Cd under waterlogged conditions. Results revealed that soil pH increased sharply after the soil was flooded, especially at the beginning of
incubation, and gradually decreased with incubation time and finally tended to approach the neutral values. The patterns of soil pH change
were just opposite to those of soil available Cd> a negative correlation observed between the two. Soil flooding made the soil available Cd drop
by 58.2%-84.1% . There were significant differences between different fertilizer types/varieties on soil available Cd> being most complex with
N fertilizers and followed by K and P fertilizers. Among the fertilizers studied> ammonium chloride showed the unique ability in reducing soil
pH and enhancing soil available Cds> and urea, single super phosphate and potassium chloride also promoted to a less extent amounts of Cd
extracted from the soil. Ammonium sulfate; potassium sulfate and mono-ammonium phosphate significantly decreased soil available Cd
compared to the CK treatment. Whether or not the soil was flooded, soil available Cd was highly negatively correlated with soil pH after adding
acid or base ( R = —0.994 without incubation and R = - 0.919 after incubation for 60 d). The results further suggest that in the Cd polluted
paddy soil; use of ammonium chloride should be avoideds S bearing fertilizers in combination with alkaline materials can be adopted, and the
rice field should be flooded all the time during growing season, all the these practices can effectively lower soil available Cd.
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Table 1  Some of the selected basic properties of the soil in study

" CEC/ GV g ik Pt L/ s8] AR Y &
P cmol*kg ™! grkg! gokg! mg*kg ! mg*kg ! mg*kg ! mg*kg ! mg*kg !
6.57 14.0 22.6 4.67 189.0 7.1 79.1 0.486 0.195
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Table 2 Experiment design used for studying effects of different fertilizers and pH on available Cd in soil
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A CK, KNO; » K, S0, » KC1 K,0:0.15
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Fig.1 Soil pH and extractable Cd from a paddy soil as

affected by incubation time under waterlogged conditions
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Fig.2  Soil pH as affected by nitrogen fertilizers and incubation time under waterlogged conditions
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Fig.3  Soil available Cd as affected by nitrogen fertilizers and incubation time under waterlogged conditions
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Fig.4 Soil pH as affected by phosphate fertilizers and incubation time under waterlogged conditions
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Fig.5 Soil available Cd as affected by phosphate fertilizers and incubation time under waterlogged conditions
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Fig.6  Soil pH as affected by potassium fertilizers and incubation time under waterlogged conditions

AEBIAL BRI pH 4f 2% W 2 T 0 R, o i 010 1 A
P pH K TG 2 S B0 AR 2 0 ZUIE R 56 &
AR AL F 0] 1358 pH ¥ 52 M AH LG, 2 AR SR 1
8 pH PR A a2 KT U0 B, 1 L3 pH R AIK
< 6.4, Ja B A > 6.8 77 ALK P 2 5 10 i R At Ak
B ) NH OREACREAE 1Y, T AU RR TR e
WA i) HE A, AR G HI AN BB 1E
2.4.2 KA T ARRVEREXS KFE 1 Cd A3 Rk )
Al

FAPEPNEXT -8 Cd A R R 5 e B I TR AR 40
(1) 34 5 SN sl e A A AL, B 7K T T 2 BT Cd e
A FHKE s EKE Cd AT 2 B35 R B, JRBE B
TR (R HERS T 2 W7 TF s Cd 1A RO AE D N B IR J5
T5SRBE 38 pH TH i BEARCE 7) BRI 2,0 d
I T A7 0 IS Ak B0 LR B A BRI T A S ) Cds 7
K BRAE R B0 A, T Al b PR ER (B 40 5 pH 2R
U (R ARAH DG s BE R 45 SRR, B I A BRER UM Cd L AL
Tl JES s K, A W) I 42 B ¢ed A 0.06 ~ 0.15

mgekg ', BEL A 0.07 ~ 0.10 mgekg™", 1M # L A
0.06~0.09 mgkg™ " . AR P XS+ pH 520 5 A
PR AR 2, L 2 A0 0 2 £ LA TR B ol L A A 472
T 3D ) Cds W REAE DR R SO~ TEIE J 4% F Bk
WA S, 5 edt B CdS UiiE, FEIL T cd AR
WA BN
2.5 WEKSAT NIRRT KFE L Cd A3 R 5

H# 3 W LAG H, ZEW K AT G (0 ~ 60 d), 135
pH 5H R cd & & 5 W3 MM ARG, MR
CRYZ M - 0.994(0 DA -0.919C60 d). ¥ K ;7%
60 d 13 pH 57 3403 Cd AH G MR R KT AR #E K
BrgR RHECO O, BPEAT pH 24k 5 R A 280 Cd &2
AR B2 A A K BE 7% 60 d KT REEFRAT .

B 75 T TR A, R Ak B A5 28 1) T e
pH, AEZ L5 I [A) 5 398 S B i, HE IR Ak B 1
e pH T TGRSl Ah 3 3R T IR IS,
B2 ) R T . [RII, W0 pH 2 H R Oz 1) A
B, H pH AR EK, i) pH 4.0 ML FEEE IR 60



3420 7N 53

B

30 &

2,
=5

ﬁfﬁ(%Cd/mg-kg‘l

&7

O CK B &4k4r0.15 B &4es03 Naiges O MRy

o
K~
H
1®

15 30

HEFrut/d

BKEHTTEHRAERELE T A B 3k FE . cd AR IE

Fig.7 Soil available Cd as affected by potassium fertilizers and incubation time under waterlogged conditions
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Table 3 Soil available Cd as affected by pH of a paddy
soil without incubation and incubated for 60 d
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