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cabbage continuous cropping soil were gathered, rhizosphere soil microorganisms and enzyme activity changes were
separately measured in different garlic growth period and discussed the interaction relations. The results showed that the
soil enzymes during whole growth period and the changes of microorganisms in 25 years as a division point. Soil urease,
polyphenol oxidase,catalase, continuous cropping under 25 years, was characterized by ‘Z’ glyph with the change of
growth period. The trend for more than 25 years was increasing at first then was falling. With increasing years of
planting, rhizosphere soil invertase activity fell by 82.3%,63.6%,72.6%,53.7%;less than 45 years of continuous
cropping ,soil acid phosphatase activity declined of 10. 9%. With the increasing time of continuous cropping,the number of
bacteria and fungi in the soil and the change of proportion of 15 years were lower, then showed the upward trend.
Microbial three-phase proportion was homogenization. More than 15 years of continuous cropping soil, microbial
population structure was imbalance, characterization of soil enzyme activity represented soil health began to decline,and
more than 25 years of continuous cropping soil continuous cropping obstacles were extremely significant.
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Table 1 Soil basic properties of the experiment
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Total N Total P Total K Available N Available P Available K Soil organic matter Soluble salt ; ) Electrical conductivity
pH value
/(gekg™) /(g kg D) /(g+kg™)  /(mgekg 1) /(mgekg™1) /(mg+kg 1) /(g+ kg™ D) /(g kg™ /(S em™1)
1. 243 21. 45 8. 65 170. 30 58. 45 96. 80 35. 46 0.916 7.21 117. 60
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Table 2 Nitrogen treatment of the lettuce under greenhouse
o L % 1yasie %2 pase
Treatmment Base First top Second top
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X B (CKD 0 0 0
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A HUIE GEAE) (L IE GEAE AL i 15 7.5 7.5
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Table 3 The fresh and dry weight of

lettuce under different fertilizer treatments
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Treatment Fresh weight/ (g« #~1)  Dry weight/(g + #~1)
X} B (CK) 52.0b 3.97 ¢

R RZE 107.3 a 6.99 b
AHLE 101.6 a 7.14 b

A HUIE GEAE) (ARHE GE IE B it 114.4 a 7.75 a

PR F/ING F0) 36 7R Ab F[A] 22 5 .35 (P<<0. 05) , F Al

Note: Different lowercase letters in the same row show significant difference at 0. 05

level, the same below.
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Table 4 The quality of lettuce under different fertilizer treatments
e AT i AEEERRA R BfAEXCEFR mEREh A i WREERE: & &
Treatment Soluble sugar content Soluble protein content Vitamin C content Nitrate content Nitrite content
/(mg+g™1) /(mg+g™1) /(mg » (100g) 1) /(mg+ kg™1) /(mg « kg™1)
X B (CKD 16.43 a 13.15b 1.70 d 0.27 d 0.015 ¢
FRE CO(NHz)2 11.34 d 17.96 a 16.14 ¢ 0.82 a 0.035 a
AHLIE 15.37 b 14.27b 20.03 a 0.53 ¢ 0.019 ¢
A HLIE AR AGHE GBE) BEHE 13.16 ¢ 17.84 a 18.64 b 0.74 b 0.027 b
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Table 5 Soil chemical properties under different fertilizer treatments
e VAR iERE RS pH & AR WA TEABE AL
T Soluble salt Electrical conductivity ECy,5 pH Soil organic matter Available N Available P Available K
reatment
/(g+kg™D) /(S s em™1) value /(g kg™ 1) /(mg « kg™1) /(mg + kg™1) /(mg « kg™1)
Xt B8 (CK) 1.028 b 111.81 b 7.71 b 34.20 b 153.22 ¢ 62.72 a 102.41 a
FR#Z CO(NHz)2 1.333 a 147.48 a 8.29 a 33.07 b 177.67 b 60. 60 a 97.97 a
AHLE 1.066 b 117.27 b 7.31c 42.50 a 213.45 a 63.63 a 103.27 a

A HUEGEIL) ALHE GBI Bl i 1.034 b 119.76 b 7.37 ¢

39.78 a 201.54 a 63.08 a 103.14 a
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Effect Application of Different Nitrogen Fertilizers on Lettuce Yield,
Quality and Soil Environment

ZHANG Guo-fa,DING Hai-yan, YOU Feng-li, XU Tai-hai,SHAO Xiao-qiang
(College of Bioengineering,Daqing Normal University, Daqging , Heilongjiang 163712)

Abstract: Taking lettuce as test material, the effect of different nitrogen fertilizers on lettuce yield, quality and soil
environment were studied. The results showed that fertilization significantly increased the yield of lettuce, production
increase effect of organic fertilizer + chemical fertilizer was the best. Fertilization decreased the soluble sugar content,
soluble protein content of lettuce was increased, all with separate fertilizer was the highest; fertilization significantly
increased the vitamin C content of lettuce,as a single application of organic fertilizer was the highest,organic fertilizer+
chemical fertilizer secondly;fertilization significantly increased nitrate and nitrite content,the largest increase in separate
fertilizer,organic fertilizer + chemical fertilizer secondly, single application of organic manure minimum. Application of
chemical fertilizer significantly increased soil electrical conductivity,pH value and soluble salt content, nitrogen content,
organic matter,available P and available K content decreased slightly;the separate application of organic fertilizer,organic
fertilizer+ chemical fertilizer significantly decreased soil pH value, significantly increased soil organic matter and nitrogen
content,soil soluble salt, available P, available K content and electric conductivity value increased slightly. In sunlight
greenhouse production,combined application of organic fertilizer + chemical fertilizer was in favour of coordinating the
relationship between yields,quality,soil environment,to realize the sustainable development.

Keywords : nitrogen fertilizer;solar greenhouse;lettuce;yield;quality;soil environment
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