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Effects of fertilization on soil quality in two different cropping systems
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Soil Interactions MOE, Key Laboratory of Plant Nutrition MOA, College of Resources and Environmental Sciences, China Agricultural
University, Beijing 100094 ;2. Institute of Soil and Fertilizer, He' nan Academy of Agricultural Sciences, Zhengzhou 450002). Acta Ecologica
Sinica2004,24(11) : 2548~ 2556.

Abstract : Changes of soil quality caused by different fertilization under different cropping systems may affect the production,
and potentially air and water quality. This paper investigated the differences of OM, total N, microelements and heavy metals
in 0~ 30cm soil layer and NO;3 -N, NH; -N, available P and K, pH and electrical conductivity in 0~ 90 cm soil profile after
long-term different fertilization in two cropping systems, rotation of wheat and corn and plastic greenhouse vegetable in north
China. The results showed that the chemical fertilizer rates for N, P and K applied to vegetable fields were as high as 2823,
928 and 925 kg/(hm?* * a), being 4. 7, 10.1 and 23. 4 folds of that applied to wheat-corn system, respectively. In addition,
large amount of organic fertilizer was applied to protected vegetable. A great amount of nutrients accumulated in the vegetable
soil, especially NO; -N and available P which amounted to 1389. 8 kg N/hm*and 1321.1 kg P/hm?in 0~ 90cm soil layer and
were 5.6 and 8.4 times of that in wheat-corn soil, respectively. Available K and NH; -N accumulated in 0~ 90cm soil layer

amounted to 1817.3 kg K/hm?” and 100. 4 kg N/hm” and were only 2.2 and 1.8 times of that in wheat-corn soil. Nutrients
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accumulated in vegetable soil were also seriously leached down to deep soil layer. The other nutrients, OM, total N and

available Fe, Mn, Cu and Zn accumulated in the soil of plastic greenhouse were only 1.3, 1.4, 1.2, 1.3, 1. 3 and 1. 4 folds of

those in wheat-corn field. Soil concentration of Cd in vegetable field was 2. 8 folds of that in wheat-corn field. The significantly

positive correlation of soil concentration of Cd with available P meant that large application dose of P fertilizer may be the

source of Cd accumulated in soil. Soil pH in vegetable field was lower than wheat-corn field in all 3 layers, while the electrical

conductivity was higher in 0~30cm and 30~ 60cm soil layers. Obvious soil acidification and severe accumulation of salt was

observed . especially in 0~ 30cm soil layer in vegetable field. Soil electrical conductivity was positively correlated with nitrate

content, while pH decreasingly related with nitrate with power function, and this indicted that accumulation of NO; -N in soil

was the main factor inducing soil salinization and acidification.

Key words: plastic greenhouse vegetable; wheat-corn rotation system; nutrient accumulation; electrical conductivity; pH;

micronutrients; heavy metal
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Table 1 Amount of fertilizer applied in two cropping systems

© Fertilizer Manure
Cropping  Sample Statistic Yield (kg/(hm? * a)) (kg/(hm? + a))® (kg/(hm? * a))
system No. items  (kg/(hm? +a)) N P K N P K N P K
30 Average 87.0 2823 928 925@ 1847 481 991 4669 1409 1916
Range 7~171 375~7344 176~3252 0~2655 23~4775 4~1380  39~2794 923~9223  253~3953 54~3678
CV(%) 50. 6 70 82 83 69 75 67 47 57 57
- 30 Average 11.3 606 92 380 56 18 65 —®
Range 8.3~13.5 240~1099 25~154 0~137 0~246 0~80 0~286 — — —
CV(%) 12.4 30 39 99 159 159 159 — — —
T-test % % x© * % % ® % % ® % % % % % % ¥ %

@® N Vegetable yield was expressed as annual fresh weight yield, the yield of wheat and corn was
air-dried weight yield; @ 30 3 Three of 30 plastic greenhouse vegetable fields surveyed were not applied potassium
fertilizer; 3 30 ., 10 s Ten of 30 wheat fields surveyed were applied
manure during wheat growing season, all 30 fields were not applied manure during corn growing season ;@) 30 ., 8

s 14 . Eight of 30 wheat-corn fields surveyed were applied potassium fertilizer on wheat, and 14 fields

were applied phosphorus and potassium fertilizer during corn growing season;®) 30 s 10 ,
Ten of 30 wheat-corn fields surveyed were applied manure during wheat growing season, So total nutrients were not
summed up in wheat-corn system;©®) 0. 001 The difference of the mean nutrient input between two

systems are significant at P<C0. 001,
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Fig. 1 Concentration and accumulation of nutrients in soils of two cropping systems

K, % K, X X % 0.05,0.01,0.001 s Indicated the differences of nutrient

concentration in the same soil layer between two systems are significant at p<C0. 05, 0. 01, and 0. 001 respectively; the same below
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Fig. 2 Accumulation of P and K in soils of two cropping systems
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