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Table 1 Effects of lead pollution in paddy soil on aboveground

dry weight and yield of rice
Pb #kJ¥ TR K L =
(mg/kg)  TIE (@) HIXHME (%) TEWHE  AE %)
0 81.3+5.1 100 16.4+0.9 100
10 72187 88.7 16.7 £ 0.6 101.8
50 89.3+6.5 110.0 17.0+04 103.7
100 784+11.8 96.6 152+0.8 92.7
300 68.4+9.3 84.1 15709 95.7
500 712+43 87.6 153+05 93.3
1000 72678 89.3 15427 93.9
2000 63.9 £ 4.7** 78.6 14614 89.0

T ok ONYE p<<0.01 KPR BE.

F2 MEPbFRIIKEN ERHS TERFR =S/

Table 2  Effects of lead pollution on leaf to aboveground

dry weight and yield of rice
Pb ¥ M b PR
(mg/kg) T (@) MHXHME (%  TEQE) MM (%)
0 813 £ 51 100 164 + 0.9 100
10 7621+ 78 93.8 16.7 £ 0.7 101.8
50 815 + 154 100.3 152 + 1.2 92.7
200 71.3 = 10.4 87.8 159 £ 0.8 97.0
1000 73.0+ 48 89.9 16.0 £ 1.2 97.6
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# 3 AREILIEPb iTHIRE TKIBHEKER Pb B2 (mg/kg)

Table 3 Pb concentrations in rice organs under different added Pb pollution levels in soil

Pb ¥ (mglkg) i A KR
0 921+ 076¢ 252 +0.28b 398 £ 1.77¢ 0.25 +0.0lc
100 306.09 + 202.07 b 7.87 £ 164D 21.06 + 15.35b 0.67 £ 0.11b
1000 2778.07 + 363.45a 5050 & 2144 a 69.19  4.90 a 120 +£0.11a

e PR T BER R AE p<0.05 /KF LH BFE £, TR,

R4 TEMTE Pb i5RKETKIEEKE Pb 28 (mo/kg)

Table 4 Pb concentrations in rice organs under different added Pb pollution levels on leaf

Pb ¥KEE (mg/L) i Lpsl AT
0 921 £0.76b 252 £0.28b 398 £1.77b 025+ 001b
50 41.46 + 17.22b 410 £ 0.71b 335.08 & 55.99b 049 £ 0.05b
1000 362.86 = 93.64a 47.05 & 13.92 a 4886.37 *+ 1720.08 a 4.04 £ 188a
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Table 5 Transition ratios of exogenous Pb pollution from root to seed under different added Pb pollution levels in soil

VI Pb 8 (m/kg) 4 Ph H 5

FFRLE Pb 35 R Pb S LFFRLS Pb S

0~ 100 9.21 ~ 306.09
100 ~ 1000 306.09 ~ 778.07
0~ 1000 9.21 ~778.07

0.20 ~ 0.67 705.47
0.67 ~1.20 4676.31
0.20~1.20 2916.27

R 6 FREMME P ITRKET Pb [ FFhH P EEFEH] L)

Table 6 Transition ratios of exogenous Pb pollution from root to seed under different added Pb pollution levels on leaf

VRN P (3 (mg/L) H-5 Pb 14

FRLEr P 5 2 Ph 34 EFFRL S Ph 3

0~50 3.98 ~ 335.08
50 ~ 1000 335.08 ~ 4886.37
0~ 1000 3.98 ~ 4886.37

0.25~0.49 1402.94
0.49 ~4.04 1279.32
0.25~4.04 1287.00
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Table 7 Correlation equations of Pb concentrations of leaf and seed and added Pb concentration in soil

Y (mglkg) X (mglkg) ARy R?

M F Pb T3 N Pb Y = 2.840 +0.227X - 2.282 X 10™*X? + 6.801 X 10°8x® 0.999""
¥PkL Pb T3 Ph Y = 0.340 + 0.002X - 2.00 X 10°X? + 6.310 X 107%%* 0.985™"
R Pb +HER P Y =-1.391 + 0.235X - 2.320 X 10"*X? + 6.801 X 10°°X® 0.999™"
FPRL P 4 R e Pb Y =0.299 +2.291 X 103X - 2.040 X 10°°X?+ 6.309 X 101°%° 0.985™"

VE: %% iy p<0.01, ®kx i p<0.001, FE[H.
#8 MH. fFhidh Pb S EFMEBIHE Pb MK E Z 8 B9FE X 712
Table 8 Correlation equations of Pb concentrations of leaf and seed and added Pb concentration on leaf

Y (mg/kg) X (mg/L) AT R?
A Pb & W THITE i Ph 9 fE Y = 16.479 + 7.038X - 2.200 X 10°°X* 1.0™
¥R Pb & T Pb ¥ RE Y = 0.331 + 0.004X + 4.950 X 10™ X* 0.998™
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Fig. 1 Correlation between Pb concentrations in leaf and seed under Pb pollutions in soil and on leaf
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Effects of Lead Pollution in Soil and on Leaf on Distribution and Accumulation of Lead in Rice

LI Xiao-ming, YIN Yun-long, HUANG Yu-jie, XU He-bao

( Institute of Botany, Jiangsu Province and Chinese Academy of Sciences, Nanjing 210014, China)

Abstract: A Pb pollution pot experiment was conducted by adding Pb(OAC),-3H,0 in a yellowbrown soils and spraying it to rice leaf. The
results showed that: when the added Pb was 2000 mg/kg, the aboveground dry weight of rice decreased significantly, but the yield of rice didn’t
change significantly. Leaf Pb pollution had no significant effect on the aboveground dry weight and yield of rice. Pb concentration in every organ of
rice increased significantly as Pb concentration increased, Pb accumulation order in rice organs was root > leaf > stalk > seed in soil pollution and leaf
> root > stalk > seed in leaf pollution. Pb concentration in the leaf was significantly correlated with Pb concentration in the seed. A curve was
established for fitting Pb concentration in the seed and added Pb concentration, and according to the curve, the toxicity threshold value of Pb total
concentration is 95.7 mg/kg in the yellowbrown soil and the added Pb threshold value is 46.2 mg/L on the rice leaf under the experimental condition,
i.e., 9 spraying time and 200 ml per time.

Key words: Lead (Pb), Paddy, Toxicity threshold value, Leaf pollution, Soil pollution



