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Changes of respiration enzyme activities pH and EC
in greenhouse vegetable soils in Shouguang

ZENG Lu-sheng CUI De-jie LI Jun-liang™ JIN Sheng-ai ZHAO Xiu-fen
College of Resource and Environment  (Qingdao Agricultural University —(Qingdao  Shandong 266109  China

Abstract The intensive land use under greenhouse conditions resulted in adverse effect on the soil environmental quali-
ty and soil respiration and enzyme activities are sensitive biological indices to reflect this variance. In order to provide
the scientific basis of preventing soils from degradation and promoting agriculture sustainable development soil respira-
tion enzyme activities soil pH and EC were studied in the greenhouse vegetable tomato soils under different continu-
ous cropping times 1 5 8 and 12 year in Shouguang Shandong with the open field soil as control. The result indicat-
ed that soil respiration intensity and dehydrogenase activity were higher in greenhouse vegetable soils than that in open
field soil. Soil respiration intensity and dehydrogenase activity increased at the beginning then decreased with the contin-
uous cultivation years then increased again in the soil of 12 year’ s continuous cropping. With continuous cultivation
soil urease activity reduced gradually but catalase activity increased. Soil respiration and all of enzyme activities de-
creased with soil depths. Soil pH declined with the continuous cropping years while EC increased. Compared with the
open field soil soil pH in 0 — 20 em layer under 12 continuous cropping years declined by 1.06 pH unit however no
notable change was observed in other soil layers. Soil pH of the surface layer in the study area varied from 6.45 to 7.51
and EC values were less than 0.5 mS/cm  which was suitable for crop growth. Soil EC was an important factor affecting
soil pH and enzyme activities consequently soil EC and catalase activity were proposed as potential indices to reflect the
quality of greenhouse vegetable soils.
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Table 1 Soil physical and chemical properties of the tested area in the second national soil investigation
OM TN TP HN AP AK Mechanical composition %
) 0.00 0.000 CEC BD  AeP
Sampling sites - ve <0 cmol/k; m %
P &/ke me/ke 0.02mm  0.002mm  mm 5 gor W
Gucheng 7.8 11.7 0.65 0.60 56 3.7 102 61.13 21.68 17.18 12.07 1.34 16.16
Tianliu 7.7 10.7 0.67 0.57 60 5.1 110 47.54 29.74 22.72 15.02 1.30 14.61
Yingli 8.0 12.0 0.73 0.45 46 4.1 111 51.73 26.88 21.38 17.78 1.24 12.81
Note OM— Organic matter TN— Total N TP— Total P HN— Hydrolyzable N AP— Available P AK—

Available K BD— Bulk density AeP— Aeration porosity .
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Fig.2 Soil enzyme activities in different continuous cropping years
2.3 pH EC 2 pH EC
0—20 cm pH Table 2 Soil pH and EC in different continuous
8a 12a pH cropping years
0.94 1.06 20—40 40—60 cm a .
Continuous Soil depths H ke
2 K 15a | phs s
CTOppIIN; ears cm
pH 8 I2a ppie ¥
pH 0.8—~0.9 CK 0—20 7.51 0.308
20—40 7.68 0.274
40—60 7.70 0.243
1 0—20 7.34 0.315
20—40 7.35 0.309
40—60 7.45 0.282
pH 6.45 —7.45 5 0—20 7.28 0.320
20—40 7.26 0.242
40—60 7.35 0.214
2 EC pH
8 0—20 6.57 0.403
0—20 cm 20—40 7.28 0.227
40—60 7.40 0.299
12 0—20 6.45 0.398
N P K 20—40 7.25 0.275
410 40—60  7.37 0.278
6~8 C N C/N
N P K 7 EC < 0.5 Y
mS/cm EC > 0.5mS/cm 2.4 pH EC
18
EC < 0.5 mS/em 3 pH EC
EC 3
pH EC
20
pH

C/N

pH



pH  EC 869

EC pH

3

21

pH EC

Table 3 Correlations between soil microbial activities and soil pH and EC

EC

Variable Soil respiration

pH -0.721"* -0.248
EC 0.248

Soil respiration intensity
Urease

Dehydrogenase

Urease Dehydrogenase Catalase
-0.187 -0.310 -0.495" "
0.560" " 0.405" 0.497" "

0.185 0.296 0.675" "

0.275 0.264
0.634" "

* p<0.05 * * p<0.01 n=30
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