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permanganate titration, respectively, the effect of different cultivated years on rhizosphere soil enzyme activities from

cultivated Panax ginseng fields were studied. The results showed that the urease, invertase and catalase activity of

rhizosphere soil from cultivated Panax ginseng fields had different distributing characteristics. The urease activity of

rhizosphere soil from P. ginseng fields in different cultivated years was the maximum in the July,except that the urease

activity of R, (rhizosphere soil of 2-year-old Panax ginseng) in 15~ 25 cm deceased in three seasons. The invertase

activity of R, (rhizosphere soil of 1-year-old Panax ginseng) increased in May,]July and September,and the invertase and

catalase activity of R, ,R; (rhizosphere soil of 3-year-old Panax ginseng) had different dynamic change in different soil

layer, which were related to the difference of absorption nutrients in the different period of growth and development of

Panax ginseng. The cultivation management measures should be applies in the different period of growth and

development of Panax ginseng in order to provide enough nutrients according the change of enzyme activity, this

knowledge was essential for high-yield cultivation of Panax ginseng in Jilin province.
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Table 1 Vegetable biomass under different water
retaining agent and Pb pollution treatments
POk THE Dry weight/ (g« (50 #)~1)

Treatment 25d 40 d 60 d
QCK 2. 86740. 07 bed 5.1440.05 ¢ 26.8540.73 ¢
QG1 2.9740.06 b 5.434+0.17 b 29.53+0.91 b
QG2 3.194+0.12 a 6.2240.16 a 33.1140.50 a
ZCK 2.8140.03 cd 5.02740.09 cd 24.25+0.82 d
ZG1 2.86+0.01 c 6.2640.15 a 27.0040.07 ¢
7G2 2.7440.07 d 5.044+0.04 d 23.15+1.20d

I FIFVBCF G AR R R R 2 573 0.05 BEKFE. TH.
Note:Different letters in the same column show significant difference at 0. 05 level.

The same below.
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Table 2 Nitrogen concentration and accumulation of vegetable plant under different water retaining agent and Pb pollution treatments
P8 A & & Nitrogen content/ (g « kg™1) AR B Nitrogen accumulation/ (g « 4 ~1)

Treatment 25d 40 d 25d 40 d 60 d
QCK 40.6+1.3 a 24.940.5 ¢ 18.3+2.4 ¢ 116.2+2.2 ab 127.8+2.6 d 488.6+2.2d
QG1 37.242.0 be 27.941.7 ab 29.0+1.4 a 110. 14£3.9 be 151.2+5.4 ¢ 850.1+13.1 a
QG2 37.2+2. labe 29.5+1.8a 22.5+1.9b 119.0+3.5 a 183.1+7.1 a 744.71+6.0 b
ZCK 38.1+2.4 ab 26.7+1.0b 22.4+1.7b 106. 9+5.8 cd 132.8+6.0d 549.14+13.6 ¢
ZG1 34.5+1.0c 26.9+1.1b 20.7+1.8 be 98.943.1 de 168.1+5.5 b 559.649.3 c
7G2 34.2+1.7 be 29.3+1.2a 22.7+0.3 b 93.9+3.4 e 145.3+5.6 ¢ 524.9+28.5 ¢
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Table 3 Phosphorus concentration and accumulation of vegetable plant under different water retaining agent and Pb pollution treatments

Kb ¥ B2 & Phosphorus content/(g + kg—1) B R A Accumulation of phosphorus/ (g« 74 ~1)
Treatment 25d 40 d 25d 40 d 60 d

QCK 3.1+0.1 a 2.7+0.1 a 2.54+0.2 ab 8.940.4 a 13.9+0.3 ¢ 67.0+2.2b
QG1 2.1£0.4 b 2.74£0.2 a 2.5+0.1 ab 6.3+1.3b 14.640. 9 be 75.3+5.1 ab
QG2 1.940.2 be 2.6+0.1a 2.4+0.1 ab 6.24+0.7b 15.8+0. 5 ab 80.8+4.6 a
ZCK 2.1+0.2 b 2.7+0.1 a 2.3+0.2b 5.8+0.4 b 13.740.7 cd 56.44+2.0d
ZG1 1.9740.2 be 2.7+0.1 a 2.61+0.1 ab 5.3%+0.4 be 16.840.7 a 70.6+2.4b
7G2 1.84+0.1¢ 2.44+0.1 ¢ 2.61+0.2 ab 4.9+0.1 ¢ 12.2+1.0d 61.7+2.8 c
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Table 4 Potassium concentration and accumulation of vegetable plant under different water retaining agent and Pb pollution treatments

AbFH -8 Potassium content/ (g » kg—1) AR R Accumulation of potassium/ (g« 45 ~1)
Treatment 25d 40 d 25d 40d 60 d

QCK 18.0+1.0 a 19.2+1.2 ab 15.540.2 b 51.7+1.1b 98.8+5.5 ¢ 414.0+6.8 ¢
QG1 18.84+0.9 a 19.0+1.1 ab 16.540.7 a 55.7+1.8 a 103. 6+9. 6 be 486.4+26.0 b
QG2 17.5+1.1a 18.2+0.5 b 16.640.4 a 55.8+1.7 a 113.0+1.6 b 548.7+23.7 a
ZCK 18.140.6 a 15.1+1.2 ¢ 13.440.6 ¢ 50.8+1.0b 75.7+1.4d 323.5430.0d
ZG1 17.4+1.4 a 20.0+0.8 a 15.140.6 b 49.7+2.0b 125.4+6.3 a 408.949.4 ¢
7G2 18.2+1.6 a 19.1£1.3 ab 17.140.5 a 49.9+1.5b 94.1+7.5 ¢ 401.74+13.8 ¢
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Fig. 1 Nutrient use efficiency of vegetable under different

water retaining agent and Pb pollution treatments
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Effect of Water Retaining Agent Improving Soil Polluted by Lead on Nutrient Use and
Growth of Chinese Cabbage

WANG Lirui'?,KOU Taiji' ,HUANG Yu-bo®
(1. College of Agriculture, Henan University of Science and Technology , Luoyang, Henan 471003 ;2. Puyang Vocational and Technical College,
Puyang, Henan 457000;3. Zhoukou Academy of Agriculture Sciences,Zhoukou, Henan 466000)

Abstract; Taking ‘ Shanghai Qing’ Chinese cabbage as material, the effect of different levels of water retaining agents
(WRA) applied to different degrees of soil polluted by lead (SPL) on the growth and biomass of Chinese cabbage were
studied. The absorbability of nitrogen (N), phosphorus (P) and potassium (K) and their utilization efficiencies by
simulated field experiment were determined. The results showed that adding SPL was disadvantaged with the growth of
vegetable and absorption and utilization of nutrients. Effect of WRA application in improvement of polluted soil on
vegetable growth and absorption and utilization of N,P and K nutrients were controlled by pollution degree and level of
WRA application together. WRA applied to soil polluted by lead could promote the growth of vegetable and increase its
biomass by 10. 0% ~ 23. 3%. Moreover, larger level of WRA application in lower SPL and smaller application level of
WRA in SPL were advantaged with the growth of vegetable. Moderate level of WRA promoted the uptake and utilization
of vegetable plant to N, P and K nutrients, which was more obvious with growth development; WRA application improved
the utilization efficiencies of fertilizer N,P and K, which was different within different nutrient sort. Lager level of WRA
application in lower SPL and smaller that in higher SPL applied to improve SPL could generally increase utilization
efficiency of N,P and K nutrients. The increases of utilization efficiencies of N,P and K nutrients and vegetable biomass
together were better with level of WRA application with 1. 2 g/kg dry soil in SPL improvement compared with 2. 4 g/kg
dry soil.

Keywords : water retaining agent;soil improvement ; vegetable;soil pollution;nutrient utilization efficiency
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