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Effects of Phosphate Fertilization Technology on the Growth and

Lead Accumulation of Castor
SHI Yu, PAN Xin-xing, ZHANG Hong-bo, WANG Ming-xin
(School of Environmental and Safety Engineering, Changzhou University, Changzhou 213164, China)

Abstract: Pot experiments were carried out to investigate the influence of different phosphate fertilizer
(P) rates by root fertilization and foliar spraying on the plant growth and accumulation of lead (Pb) in
castor when exposed to Pb polluted soil (1 000mg * kg '). The results showed that root fertilization had
little effects on phytomorph and biomass of castor, while root fertilization combined with foliar spraying
increased biomass greatly. Root fertilization decreased concentration of Pb in the root. Root fertilization
combined with foliar spraying greatly increased Pb accumulation in leaves, thus promoted Pb accumulation
in shoot. They were increased by 90. 01% and 79. 40% compared to the control, respectively. Root ferti-
lization combined with foliar spraying had little effects on bioaccumulation factor, but greatly increased
translocation coefficient up to 0.549, which was 1. 91 times of the control. Therefore, appropriate root
fertilization combined with foliar spraying of phosphate can improve the translocation ability of Pb from
root to shoot by castor, thereby improving the extraction ability and phytoremediation efficiency of lead
contaminated soil by castor.
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Table 1 Effect of phosphate fertilizer on the length of roots, height

of stems and biomass of castor

Y/ (mg/#)

R em R e A
CK 27.00 15. 83 0.28 0.41 0.93 1.62
P1 20. 67 18. 43 0.26 0.46 0.93 1.65
P2 17. 33 19. 67 0.30 0.52 1.17 1.99
P3 26.00 18. 50 0.42 0.58 1.20 2.21
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Table 2 Effect of phosphate fertilizer on Pb concentrations in root,

stem and leaf of castor mg * kg !
b 3 i B g
CK 118. 20 51.93 26.08
P1 115. 80 65. 15 31.93
P2 93. 84 66. 24 15. 70
P3 82.68 62.27 37.20
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Table 3 Effect of phosphate fertilizer on Pb accumulations in root,

stem and leaf of castor neg/ ¥
b 3 Lits E - it
CK 34. 24 21.17 23.53 78.94
P1 30. 06 30. 31 28. 66 89. 03
P2 31. 88 39. 39 19. 03 90. 30
P3 31. 80 35.48 44. 71 111.99




AL F. BT AR A RPEREGY

.« 65 o

2.3 it P OxkBERR AT B R A0 Bk 1 52

A R B TR RO b G R Y
HARRE . REEAYG R 1 0 R ARER
IV AR . HABRE R R RO . RUIEYIH
B g R R A B BR R EOR . Fris RBOR
KLY T AR 1) b BB R ARE T .
(RON-NENCE S R LSS A Qi P A e D 7
AR 58 T 5 Pt TR 5 i 140 08 B JRR A R AR R RO
Wi, AEAH AL T CKL i T Wit 4 % i2 REGR T
90. 6376, HP4Rm 1 45 M BEBRAR A 3 3 b 3 ) 5% 7%
REJ7 . AT DL, BEJRR M b 3O B Y A R R AN 2
[EE Pk R S T Py i R LI O ol
AIERS . oy REAEI L AL T O T 4R v R 3
ERA B KSR . BB LA A A R T BE RO T
1 Pl 27 T 25 00T 200 J0 O3 A R I AR T AR B R
AT R KA AR AT, TR T B
JBRH AR XTEY A B R B Yu S5 TR ST B A L AH AR
FHZEAE T S5 S0 A0 X 1) Wi e SRR I e e R B, A
F Uk WAL PR . Feam BRI o A L B
FERB . MRATIL M T WL ARERR R . XA AEER
Z T AR R R ) MR AR R

x4 BBEMEREELERY. RERYHZM
Table 4 Effect of phosphate fertilizer on bioaccumulation factor and

translocation coefficient of castor

Ab 3 CK P1 P2 P3
ﬁﬁ%%ﬁ 0.034 0.043 0. 044 0. 045
WiE R 0. 288 0.372 0.184 0. 549
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