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Accumulation and Environmental Risk of Nitrogen and Phosphorus in Vegetable Soils with Different Planta—
tion History in Northern Zhejiang

LI Ai—fen',ZHANG Ming—kui*

(1.Nanhu Agricultural and Economic Bureau, Jiaxing 314001, China; 2.Department of Natural Resource Science, College of Natural Re—
source and Environmental Sciences, Zhejiang University, Hangzhou 310029, China )

Abstract: The losses of phosphorus(P) and nitrogen(N) from agriculture to waters have increased over the past few decades as a result of in—
creased intensive farming and the development of a more industry—based type of agriculture. Long—term application of P and N with chemical
fertilizers and animal manure in amounts exceeding removal with crops leads to buildup of P and N in soil, reduce of nutrient use efficiency,
and to increasing risk of P and N losses to surface water and eutrophication. In this paper, 51 profiles of vegetable soils with different planta—
tion history were sampled from the northern Zhejiang, and accumulation of nitrogen and phosphorus in the soils were characterized by means
of chemical methods. Environmental risks of N and P losses in the vegetable soils were evaluated. The results showed that, as increase of plan—
tation time, accumulation of total P, available P, and NO;—N in surface soils increased significantly, and downward movement of N and P in
the soils was also enhanced. Mean total P concentrations in vegetable soils with plantation times of <2, 2~5, 6~10, 11~20, 20~30, and>30 a
were 0.66, 0.75, 1.07, 1.49, 2.40 and 2.12 g-kg™, respectively. Mean Olsen P concentrations in the soils with plantation times of <2, 2~5, 6~
10, 11~20, 20~30, and >30 a were 13.2, 37.8, 42.2, 70.2, 137.9, and 101.7 mg kg™, and those of NO;—N were 9.15, 13.58, 50.18, 46.48,
73.28, and 74.20 mg-kg™, respectively. There was a change point of soil Olsen P(60 mg-kg™), above which the potential of soil P release in—
creased sharply with soil Olsen P, and dissolved P was linearly related to soil Olsen P concentrations. Concentrations of dissolved P and N in—
creased rapidly with increasing plantation time. Concentrations of dissolved P and NO;—N in runoff from the vegetable soil with plantation
times of 20~30 a were about 13.12 and 9.48 times of those from vegetable soil with plantation times of <2 a. This situation was so serious that

the quality of soil and groundwater in the area was deteriorating. Growers were facing potentially disruptive regulations aimed at improving the
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quality of both surface and ground water. Significant improvement in nutrient management would be required to meet this regulatory chal—

lenge. Environmental protection and high crop yields could be achieved by avoiding the application of more nutrients than were actually re—

moved from the fields. Thus, an integrated approach to nutrient management was needed, with best management practices(BMPs ) targeted to

critical areas of a watershed that contributed most of the P and N exported. Differing levels of nutrient management might be appropriate for

different vegetable lands in the area. The overall goal of efforts to reduce N and P losses from the vegetable lands should be to balance off—

farm N and P inputs in fertilizers with outputs in harvested products, while managing soils in ways that maintain productivity. It was likely that

significant changes in the vegetable production systems might be necessary to achieve the ultimate goal of achieving nutrient balance.

Keywords: vegetable soil; N and P accumulation; leaching
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93.0.29.0~154.0.82.0~236.0 F1 43.0~187.0 mg *kg*,
Sk 13.2,37.8.42.2.70.2.,137.9 F1 101.7 mg kg,
TSR AERR N 20~30 F1>30 a (1L P S EUE
R F<20a 13, MAPMEERRTE 6 a DL A 138
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B, FHEAERR 6 a L3RI 4 P AIFEAEIR 2 a
DL b R A L P PR B B AL, 22 SRR R A
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1 FIRERM GO L REMBER R0
Table 1 Effects of plantation time on accumulation of N and
P in the vegetable soils

FFEHR SR I fem &P AP &N

R /a g-kg’  mgkg?  gekg!
<2 0~20 066c 132de 1.81b 499  9.15g
(n=5) 20~40 06lc  7.6e  061d 129b  4.87h
40~60  0.59¢  24e  034e  146b  231h

2-5 0-20 075¢ 37.8c 1.68b  9.64a  13.58f
(n=6) 20~40 0.62c 113de 0.64d 168  8.45g
40~60 0.57c  41e  0.28e  223b  3.22h

6~10 0~20 1.07b  422c 1.83b 939 50.18b

(n=14) 20~40 071c 157de 073d  243b 27.45de
40~60 0.6lc  52¢  025¢ 134b  16.78f

NH,N/  NOs;-N/
mg-kg? mg-kg?!

11~20 0~20 1.49b 70.2b 1.70b 9.69a  46.48b
(n=12) 20~40  0.72c 21.2d 0.89d 3.18b  32.24cd
40~60  0.59¢ 7.7e 0.29¢ 2.13b  21.22ef

21~30  0~20 2402  1379a 1.90ab  9.73a  73.28a
(n=8) 20~40 091bc  37.4c 1.38¢c 4.12b  78.59a
40~60  0.71c  124de  0.33e 222b  44.32b

>30 0~20 2.12a  101.7a  2.13a 9.92a  74.20a
(n=6) 20~40 1.13b 38.6c  1.56bc  3.76b  89.23a
40~60  0.72¢  16.3de  0.37e 3.24b  47.65b

T : [ —F PR/ NE ST RS 22 57 A B3 (P<0.05),

Note: Mean values followed by the same letter within a column are not

different at P = 0.05 by Fisher's protected least significant difference.
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Figure 1 Effects of plantation time on saturation degree P

in the vegetable soils
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Figure 2 Relationship between available P and water soluble
P in the vegetable soils
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Table 2 Mean concentrations of dissolved N and P in runoff samples

collected from the vegetable soils with different plantation history

FI FI4E FHEER S mg kg BRFHFES P E /mg - L
FR/a  OlsenP NH~N NO,-N P NH-N NO;-N
<2 11 3.44 1032 017¢  212a 342
2~5 36 1324 1435  029¢ 1.78a  3.2Ic

10~20 64 15.23 38.93 0.74b 2.54a 9.54b
21~30 126 9.34 21324  2.23a 1.32a  32.44a

I A—F AR/ NE T RMRE 27 AR B (P<0.05),

Note: Mean values followed by the same letter within a column are not

different at P = 0.05 by Fisher’s protected least significant difference.
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