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Effects of liquid organic fertilizer on absorption of lead and cadmium and dry matter accumulation in different
organs of potato

WANG Pei—pei', ZHENG Shun-lin'*, HE Cai-lian', ZHANG Qin', WAN Nian—xin', LUO Yan—qin', YUAN Ji-chao'?

(1.College of Agriculture, Sichuan Agricultural University, Chengdu 611130, China; 2.Key Laboratory of Southwest Region Crop Cultivation,

Chengdu 611130, China)

Abstract ; Controlling heavy metal pollution that is a potential threat to crop growth in soil has been a hot topic. In this study, the effects of
liquid organic fertilizer on the absorption of lead and cadmium in different organs of potato and on plant growth were investigated in pot ex—

periment. Under liquid organic fertilizer as basal fertilizer, there are significant differences in the absorption of lead and cadmium in differ—
ent organs of potato. In lead and lead/cadmium pollution, lead and cadmium accumulation by different parts of potato was roots>leaves>

stems>tubers, whereas lead and cadmium accumulation was roots>stems>leaves>tubers in cadmium pollution. The root/shoot ratio, the accu—
mulation of dry matter and the yield of single potato plant were the maximum at the highest organic fertilizer rate. Applying liquid organic

fertilizer decreased lead and cadmium uptake in potato tubers by 34.7% and 52.1%, respectively, as compared to the control. Lead concen—
trations in potato tubers did not exceed the standard under lead pollution. However, cadmium concentrations in the tubers exceeded the

standard during tuber expansion period though tuber cadmium in some treatments fell below the standard at the mature stage. The present

experimental results show that liquid organic fertilizer can reduce the content of lead and cadmium in potato, and that harvesting potato ear—

lier might reduce cadmium uptake by potato tubers.
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Figure 1 Effects of liquid organic fertilizer on Pb absorption in different organs of potato
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Figure 2 Effects of liquid organic fertilizer on Cd absorption in different organs of potato
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Table 1 Changes of leaf area of potato

I Ren

AT AN A HUAE AL B TR 0%/ %

e DS i) YN P2z P PN Nl HZE
PbCO 9.1£0.5%f 10.6+0.45f 16.2+0.98¢ — —
PbC1 12.2+0.97d 16.4+0.12be 16.8+0.61cd 33.52 54.41 3.54
PbhC2 14.2+0.71¢ 14.9+1.0¢c 19.2+0.93b 54.86 39.94 17.61
PbhC3 16.2+0.53b 17.8+0.13b 18.9+0.23b 71.73 67.51 15.74
CdCo 7.9+0.51f 9.4+0.28f 10.2+0.13¢g — —
CdCl1 9.9+0.75f 12.5£0.32¢ 14.6+0.95ef 25.67 32.53 42.76
CdC2 11.9+0.78d 13.1+0.75de 15.5+0.21de 50.41 37.63 51.43
CdC3 19.5+0.25a 20.1+0.43a 23.4+0.69a 146.07 113.86 128.99
PbCdCO 11.5+1.01d 13.3+0.18de 13.6+0.75f — — —
PbhCdC1 12.1+0.22d 13.5«1.1de 13.6+0.83f 5.38 1.77 0.54
PbCdC2 12.2+0.99d 14.3+0.25d 14.9+0.08e 6.28 7.83 10.08
PbCdC3 13.2+1.1cd 16.1+0.54d 16.9+0.32¢ 14.72 21.07 24.23

H:P<0.05, TIAl,
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Table 2 Changes of dry mass and root to shoot ratios of potato
Ab3p Mg BR™! eV /g B M5 HEE FE AR At i LAE AL B TR/ %
PhCO 0.57+0.04abc 0.88+0.06e 1.52+0.11e 424 —
PbCl 0.600.03ab 1.2120.05d 1.77+0.06d 4.96 17.15
PhC2 0.610.02ab 1.28+0.06d 1.82+0.09d 5.12 20.92
PbC3 0.6620.04a 1.900.04b 2.99+0.11a 7.38 74.19
€dco 0.400.03bc 0.52+0.05¢ 0.7620.06g 3.16 —
cdcl 0.4120.03¢ 0.68=0.02f 0.81+0.02¢ 359 13.67
cde2 0.52+0.05ab 0.99+0.05¢ 1.190.08f 422 33.65
cdc3 0.6520.06a 2.44+0.08a 3.0240.16a 8.45 167.77
PbCACO 0.49+0.04abc 1.04+0.04de 1.770.06d 476 —
PbCdC1 0.52+0.03ab 1.21+0.03d 1.790.07d 541 13.61
PhCdC2 0.59:0.05ab 1.430.03¢ 2.05+0.08¢ 5.87 23.17
PhCAC3 0.630.03ab 1.52:0.06¢ 2.28+0.12b 7.69 61.61
®3 DRESAMKFETN J7 TP ZE v Ph> s B ) i e iz =t s FA AR
Table 3 Yields of single potato plant ERIT Hag ek Az B ZE Hid e
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PbCdCO 38+4.4de — — —
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PbCdC3 52+3.2abe 36.4 — —
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