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Table 1 Basic properties of the surface soil
pH EC
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Table 2 Application rate of all kinds of fertilizers in each treatment
2012 2013
CK - 1025 660 - - -
U 900 1025 660 - - -
CF 634 — 413 821 - -
CK+OF — 1025 660 - 33345 16 680
U+OF 900 1025 660 - 33345 16 680
CF+OF 634 - 413 821 33345 16 680
4 10
3
(2012 9 —2013 5
- (2013 6 —2013 8 ) (2013 8 105°C 30 min
—2014 5 ) 60°C
3
1.3 3 (0~5 5~10 10~20cm)

1 mm

£3 BAEHIIANAAEETELSE (kg/((hm™2) RESEMBESEAHEMRFHSATHE

Table 3  Element contents of soluble salts and the utmost content of protons derived from ammonium and amide N nitrification in each treatment

CK U CF OF
2012 2013
0 414 291.4 0 0
NO3;-N 0 0 51.2 47.7 23.8
NH;-N 0 0 72 27.3 13.6
P 42.6 42.6 394 5.7 2.7
K 278.7 278.7 261.7 112.6 56.4
S 174.4 174.45 261.8 14.1 7.0
Ca 118.2 118.2 3.4 20.8 10.3
Na 1.8 1.8 1.5 18.3 9.1
Mg 7.4 7.4 5.1 28.5 14.2
H' pax(N) (kmol/hm?) 0 29.6 31.0 3.9 2.0
Hynax(N)
14 pH ApH pH(pHO)
B 1cp N P K pH(pH )
Na Ca Mg ICP 1.5
S Plkmol) = (K" + Ca’ys+ SPSS 19.0 Excel 2003
Mg o5+ Na") — (H,PO; + SOy 5+ CI) Duncan  (P<0.05)
S-N-K  (P<0.05)
45 000 )
60 000
pH pHS-3C 501 2.1 pH
5 min 0~20cm CK
pHw 0.01 mol/l CaCl, pHw U CF pHw
lh pHCa ApH =pHO0 - 10 ~ 20 cm U CF
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Fig. 1 The effect of different fertilizer treatments on the pHw of the soil
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Table 4 The changes of soil pH for different treatments before and after the field testing
ApHw pHCa
(cm) N-OF Y-OF N-OF Y-OF
0~5 CK 0.65(0.17) 0.67(0.15) 0.06(0.11) 0.13(0.01)
U 0.78(0.21) 0.80(0.21) 0.17(0.14) 0.23(0.14)
CF 0.76(0.25) 0.87(0.24) 0.18(0.10) 0.25(0.09)
5~10 CK 0.55(0.09) 0.67(0.13) 0.07(0.16) 0.18(0.03)
U 0.85(0.12) 0.90(0.13) 0.13(0.05) 0.27(0.07)
CF 0.74(0.03) 0.85(0.12) 0.22(0.07) 0.32(0.10)
10 ~20 CK 0.40(0.09) 0.56(0.05) 0.08(0.18) 0.26(0.07)
U 0.70(0.10) 0.74(0.11) 0.12(0.06) 0.30(0.09)
CF 0.52(0.08) 0.67(0.05) 0.18(0.04) 0.30(0.06)
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Fig. 2 The effect of different fertilizer treatments on the pHCa of the soil
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Fig. 3 The effect of different fertilizer treatments on the amount of nitrogen absorbed by crops
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Fig. 4 The effect of different fertilizer treatments on the amount of excess cations absorbed by crops
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Effects of Different Fertilizations on Acidification of A
Greenhouse Alkaline Soil

WANG Aihua'?, DUAN Zenggiang'', TANG Ying"?, XUE He'?, YAN Qiuyan'?, LI Xun'

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To get insights into the effects of some common fertilization treatments on acidification of an alkaline soil in
greenhouse system, long-term fixed-plot experiments were conducted. The pHw (determining in suspension of soil in water
without CO,) and pHCa (determing in 0.01 mol/l CaCl,) of all the treatments decreased significantly after three consecutive crops,
indicating that fertilizations caused soil acidification. There were no differences in the amounts of nitrogen and excess cations
absorbed by crops between the U (urea, single superphosphate and potassium sulfate were used as base fertilizer, and urea was
also used as topdressing) and CF (nitro-compound fertilizer, urea and potassium sulfate were used as base fertilizer, and urea was
also used as topdressing) treatments. The same amount of nitrogen was applied for the two treatments. Therefore, there are no
differences in soil pH values between U and CF treatments. Application of organic fertilizer increased the total amounts of
nitrogen and excess cations absorbed by crops, leading to the significant decrease in soil pH of 10 — 20 c¢m layer. Hence, the
organic fertilizer promoted the acidification of the alkaline soil. However, the acidification of alkaline soils is beneficial to crop
growth and its negative effects can be ignored.
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