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AEEHBEN TE-FERREPREVENENIT

XA, FAMEE, xEE, Bk,
Fee, W', HXE, BELEET

1 PR E RO B IR SEAERFSE AT, [0 BT 5300075 2. PR BMERE HRERISERT, P BT 530007

WE: LIEXK (Zea mays ssp. mays L.) JEAEY), W ARFBEREE0, 75, 150, 300, 600 kg-hm™ (L) P,Os 31 ) K15
PR HIEPARL Cd FRAEKR Cd FRAEMN, IR 2. 450FW . 5 CK ML, s E A4
PIEISIE 6.04%~11.39% (FEK ) F 5.74%~8.01% (FKEK ); FPR - EIGIE 8.2%~13.1% (HFEXK) Fl 13.7%~20.0% (Fk
EK), TEFF Cd RRMECTFE 2.7%~45.8% (FEXK) 1 11.0%~43.6% (FKEXK ); ki Cd Tl %R I 13.0%~40.6% (&
FoK ) F9.9%~31.5% (BKEAK ). ANEIERER R FEAAFR . A= BE2F AR, (B, ¥l Cd SRR s m
MFEAR, HALL Py [600 kg-hm™ (L P,Os i) bBRIN 835 Mamx] 134 Cd SR mAK, (B4 pH . AR5 & Rk
TR G N =, AR Cd & BB RSN FRE . 285G TR e A R IR 1388 . Cd XU i Stk
150 kg-hm?,

KEER: BRIE; 4E; B3 AwARE; Bk
FESES: X52 MEFRERD: A XEHS: 1674-5906 (2013 ) 07-1220-06

SUHREE: KCHERE, MR, XUERE, ek, sad, B, B, EAM. AREHEX HIE-ERRG DR YE
ERIREIT]. AEAIREEAER, 2013, 22(7): 1220-1225.

OU Huiping, ZHOU Liugiang, LIU Xihui, XIE Rulin, HUANG Jinsheng, ZENG Yan, HUANG Meifu, TANG Hongwei. Effect of

phosphate fertilizer on phytoavailability of cadmium in soil-corn system [J]. Ecology and Environmental Sciences, 2013, 22(7):

1220-1225.
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DL B A M WEIR , 4EHt 50 F1 100 kg-hm™ (LA
P,0531 ), +4% Cd L4 0.036 ~ 0.045 mg-kg HYAEH
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e RGN R, o HZ 3 pH A
B, BEARF A S X s R 2 kA —
ERRE, IS Cd SRk Kkt Cd
. B, Hur, ENSMSCTEEIEX 3% Cd
YA R SE BB PPl Y 1, AMET
AR, XA T5 Y T L HOAR R i At
BT HE-EXRRG T Cd EYASIERGER D,
AR 6 2R FH FH 8] 32 96 A0 2 9 40470 22 AR 25 A 1
2, WA TR it il S5 . Cd A RIME K ROKFS
FF . FPRL Cd S REm, R T30 R AN R
BesOn (BEAE G &, Ak A Pl . &4t
WEFE LRl AR
1 #REFE*®
1.1 ke

BT 2011 4F 2-11 HAE) P r 7 P e 7
R B B S (N 23914517, E 108°3'31")
HEAT, ZIX R B 7R B 2 KR A eI, 4R
PRI 217 °C, AEYREKE 1300 mm, iK1
AW TUA R B RIRO 4 HILARBEMER . wif
BUFR) N 27.8 gkg™', wEE) N 1.10 g-kg, w(lHfiE
RN 134 mg-kg”, wOERH A 14 mgkg', wik
WA 112 mgkg”, w4 Cd)ym 0.150 4 mg-kg',
pH(H,0)6.06, HEikF: . Bk £ K ( Zea mays ssp. mays
L.) PR 008, HLBEIL S ESEEREAL,
P05 T 18%, Cd FiE/3%Ch 0.065 1
rng~kg'lO
1.2 Rt

FHKHRE, %% 4 M P KF (kg'hm?
(A P,Osil)): Py, 75, Py, 150, P3, 300 £l Py,
600, LIAHEREAL AXTIR (Py), 3L 5 AabH, 3 ¥k
FAE, BEHLIXZHHES , /NX TE A 25.2 m*[8.5 m( 5% )
x3m (K )], /NXIEILLHE/NARRIF . 2. 2R
S FF PR R AL A, 2 240 kg-hm™ (LI N3),
225 kg-hm™ (LI K,0 i) #itif. &, B, #0E

SFSEAE . FFAEA 12 10120, 1 s 1 BYELBlt .
FERE R 5 it 1) it AR oK 22 18], AR S 5
+ o IR AR, MR . SRR
HEHEKWT 2 H 28 HAI6 A 21 Hii A, FkE
KF7H 30 HF9 H 14 Hitiffl, &F. BKEKD5H]
T2 A 23 B 7 H 30 BFEF, RASATFE, 17
BE 4 60 cm, KREE A 30 cm, FIAE B BE 55 545 £ -hm™2,
T7 H 20 HF 11 H 25 Hikgk.
1.3 HmEEMNE

TR 4 R ARG FTFFUFERLIN ™= o o) R4
M EIRAREFE | PR IEREERE . FEFF 105 CRF
JEHE, M, o 100 B, APk, BERZE H RN
e, ¥, i 100 B, FORFEFE. ki Cd R
FHNOs-HCIO TR B 2« 1 kil & 218,
AR Cd SR NH,OAc $2B™, +584 cd
K F HCI-HNO;-HF-HCIO, (IRFR LB R 5 2 5 2 4 -
2) A cd SR E R A B R TR0
g e AR AR 5 H kU0 pH
k. 2.5 1R, BpmkmEtee,
1.4 ZELE

K Excel #il DPS 3 T 05t
ZE B LSD %, BE KR 0.05,
2 ZER59%
21 AEEHEXEKEKE Cd SEHEN

MR 1 ATAL, BEAEE LS T ORFSE A A
¥k hE, B9 75~600 kg-hm™ ( L) P,Os it ), .
Bk B KT FF AR Y 3G R 20 058 6.04%~11.39% Al
5.74%~8.01%; ¥k g 53 il i 8.18%~13.12%F1
13.65%~20.05%. SR, AS[F] s & o] £ R A A1 A=
Yy ROk T O 2 25 5

ATt i 6 FORFEFFFAFPRL Cd &AL
S, A ALEE Cd i SORFE AR S TRk, B
REJite FH A EORFEFF  APRL Cd B, HEKFSFE
KPR Cd 55 2 Bl e (3 IR . MR 5

1 TEKEHENEXEMEFR Cd SENZNE

Table 1  Effect of different rate of phosphate fertilizer on corn biomass and its Cd content

Treatment Grain yield/(kg-hm™) Biomass/(kg-hm™) Cd content in straw/(mg-kg™) Cd content in grain/(mg-kg™)

CK 4449.65+139.40b 6262.50+278.06b 0.0841=0.0008 a 0.0146+0.0008a

P, 4813.65+200.98ab 6640.72+83.84ab 0.0818+0.0002 a 0.0127+0.0004ab

Spring corn P, 4985.10+138.63a 6794.84+206.07ab 0.0749+0.0010 b 0.0115+0.0004bc
P3 5033.50£145.46a 6814.94+175.01ab 0.0711+0.0005 ¢ 0.0095+0.0007cd

P, 4951.55+219.95a 6975.60+66.59a 0.0456+0.0012 d 0.0087+0.0007d

CK 3013.50+64.45b 4953.10+45.65a 0.1003+0.0020a 0.0524+0.0008 a

P, 3424.97+44.09a 5237.35+£200.75a 0.0893+0.0023b 0.0472+0.0020ab

Autumn corn P, 3555.50+30.83a 5269.06+116.72a 0.0736%+0.0020c 0.0453+0.0022ab
P3 3617.64+97.87a 5349.61494.95a 0.0651%0.0069¢cd 0.0426%0.0026 be

P4 3502.70+66.79 a 5306.09+92.83 a 0.0566+0.0020 d 0.0359+0.0030 ¢

ARVNGFREFRR A R EAE P=0.05 /K 1225 8%, IR
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Fig.3 Changes of soil available Cd and total Cd under different rate of phosphate fertilizer
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®2 EKCIZESIEpH. AHEE. Cd EEMBEXRE

Table 2 Correlation coefficients () between Cd content in corn and soil pH, available P and Cd content

Soil pH Soil total Cd Soil available Cd Soil available P
Cd content in straw -0.8757** -0.0784 0.7744* -0.6107
Spring corn Cd content in grains -0.9745%* 0.4399 0.9148%* -0.8893**
Phosphate application rate 0.9464** -0.0508 -0.8302* 0.6856
Cd content in straw -0.7768* 0.6574 0.8832%* -0.7959*
Autumn corn Cd content in grains -0.9008** 0.5288 0.9644** -0.9172%*
Phosphate application rate 0.9469** -0.3693 -0.9972%* 0.9726%*

=R RIR S P<0.05 H P<0.01(n=5, r495=0.751, r00/=0.874)

BFRE, FEAKT, PR AR Cd FiEsy
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Effect of phosphate fertilizer on phytoavailability of cadmium
in soil-corn system

OU Huiping', ZHOU Liugiang', LIU Xihui®, XIE Rulin', HUANG Jinsheng',
ZENG Yan', HUANG Meifu', TANG Hongwei®"

1. Agricultural Resources and Environmental Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, China

2. Sugarcane Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, China

Abstract: A field experiments were carried out to evaluate the available Cd in soil and Cd content in corn (Zea mays ssp. mays L.)
with various application rate of phosphate fertilizer (0, 75, 150, 300 and 600 kg P-hm™). The results showed that phosphate fertilizer
could significantly increase the straw biomass and grain yield compared with CK. Meanwhile, the straw biomass and grain yield
increased in a scope of 6.04%-11.39% (Spring corn) and 5.74%-8.01%(Autumn corn), 8.2%-13.1% (Spring corn) and
13.7%-20.0%(Autumn corn), respectively. In addition, phosphate fertilizer also decreased the Cd content in straw and grain with a
scope of 2.7%-45.8% (Spring corn) and 11.0%-43.6%(Autumn corn), 13.0%-40.6% (Spring corn) and 9.9%-31.5%(Autumn corn),
respectively. However, even though the grain and straw yield had not significantly changed under the increasing phosphate fertilizer
conditions, the Cd concentration decreased both in straw and in grain especially at the P, level was significant lower than those at the
P, and P, level. Total Cd content in soil had not significantly changed after application of phosphate fertilizer, but soil pH and
available P content increased with the increasing phosphate fertilizer. On the contrary, soil available Cd content decreased with the
increasing phosphate fertilizer. Correlation analysis revealed that Cd accumulation in corn could be attributed primarily to
immobilization of Cd by enhanced soil pH. Base on above result, the best application rate of phosphate fertilizer is P, level (150 kg
P-hm™).

Key words: phosphate fertilizer; cadmium; soil; phytoavailability; corn



