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Effects of the application of different nitrogen fertilizers on the ion
compositions in solution of the greenhouse soil

CHEN Zhu-jun WANG Yi-quan XU An-min ZHANG Li-bo ZHOU Jian-bin
College of Resource and Environmental Sciences Northwest A & F University  Yangling  Shaanxi 712100  China

Abstract An incubation experimental method was used to study the effects of application of different types of nitrogen
fertilizers CO NH, , NH4HCO; and NHy ,S0,; on the electrical conductivity EC and ion compositions and ratios
in solution of a greenhouse soil. The addition of different types of nitrogen fertilizers only influenced EC of soil solution in
the first week of incubation after that the differences were not significant. The EC of soil solution was significantly in-
creased by N application indicating the significant contribution of nitrogen application to the accumulation of salts in the
soil. The nitrate concentration in soil solution was increased with the application of N fertilizer and the incubation time.
There were not significant differences in the nitrate concentrations in soil solution of different N fertilizer treatments. Dif-
ferent N fertilizer types only had some effects on NH, -N concentration in soil solution in the first week of incubation and
then the differences among the different types of N fertilizers were not significant. The application of N fertilizer also in-
creased the concentrations of K¥ Na* Ca’* and Mg®* in soil solution especially the concentration of Ca>* and Mg *
ions it was also the situation for the ratios of Ca/K and Mg/K in soil solution however the K* activity ratio in solution
remained constant during the incubation. It is concluded that the N application rates have significant effect on the ion
balances between soil and solution interface. More attention needs to be paid to the effects of N application rates on the
accumulation of salts in soil and the leaching of K* Na* Ca>* and Mg** from soil solution.
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Fig.1 Effects of the application of different nitrogen fertilizers on soil solution EC



5 909
2.2 NH, -N 7d
2.2.1 NO; -N NH, -N
NO; -N
0~144d NH; -N 14
NO; -N 28 d d NH, -N
NO; -N
2t NH; -N P
NO; -N NH, -N
2 NH, -N
NH; -N
60 ¢ CO(NH) 60 NH.HCOs 60 r (NH.):50,
= a5t
[=}]
5
T30t
.
&S 15
z
0 1 i 1 i 1 i
0o 7 14 21 28 35 42
20 r 2.0
% L5 L5
5
ot 10 b
=
E 0.5 W 05 P
z,
0.0 L L L L L 0.0 L 1 . L L !
0 7 14 21 28 35 42 0 7 14 21 28 35 42 0 7 14 21 28 35 42
B3R 8 (d) Incubation days
—— N0 —8— NO.1 —a— N02 —e— N04 —o— NO.6
2 NO; -N NH{ -N
Fig.2 Effects of the application of different nitrogen fertilizers on NO; -N and NH;' -N contents in soil solution
2.2.2 K* Na® Ca®* Mg*
3 Ca’* Mg+ 4
K* NO.1 NO.6
K* Ca*
7d
K* K* Ca®*
t Ca**
K+
Na* Mg+ 28 d

Na*



910

14

K [{(+t)cmol/L]

Na'[(+)emol/L]

Ca' [(—emoliL]

Mp™ [{—)emol/L]

CO(NH,); 4r NH,HCO,

4r (NEL),S04

40

7 21 28

R RH(d) Incubation days

—o— NO —a— NO.1 —&— N2 —e— NO4 —— NO6

3

Na*

Fig.3 Effects of the application of different nitrogen fertilizers on K* and Na* contents in soil solution

CO(NH,), 4 ¢ NHHCO,

#r (N1L),504
30
20
10
)]
0 7 14 21 28 35 42
10 ¢

BFRE(D  Incubation days

42

—o— NG —8— NO.I —a— NO2 —e— NO4 —— N6

Fig.4 Effects of the application of different nitrogen fertilizers on C

Mg+

a>* and Mg** contents in soil solution



5 911
7d
42d Mg+ ARK
1 1 ARK
Ca’* Mg+ 5%
C32+ Mg2+
t 3 K*
2.3 K* Ca®* Mg*
2.3.1 1 3 4
0.5d Ca®* /K* Mg*/K* ARK
Ca** /K*
14 d Ca** /K*
2.3.2 NO5 -N
Mg * /K* Ca** /K* 5 NO; -N K*
1
Table 1 Effects of the application of different nitrogen fertilizers on cation ratios and K* activity ratio in soil solution
Treatments Ca/K ARK
N g/kg 0.5d 7d 14 d 28 d 42 d 0.5d 7d 14 d 28d 42 d
CK 0.0 5.59a 6.96f 11.08 be 11.33f 7.92e 1.38 a 1.3d ef 1.43 abc 1.41 ef 1.18 ¢
CONH, , 0.1 527a 7.93ef 7.7l 13.52de 8.65e¢ 1.30be  1.33f 1.27 be 1.45 abed  1.20 abe
0.2 494a 11.24bc 10.83bc 14.08d 9.54 cde 1.30bc 1.37 def 1.33 abc 1.43 cdef 1.20 abe
0.4 524a 10.54c¢ 9.40cd 16.59bc 11.50bc 1.31 abe 1.34ef 1.23¢ 1.44 abed 1.23 abe
0.6 509la 9.58 de 11.73ab 20.40a 13.67 a 1.36ab 1.30f 1.32 be 1.47 ab 1.25a
NH,HCO; 0.1 5.68 a 9.09 de 10.44 ¢ 13.41 de 8.39 e 1.34ab  1.37 def 1.41 abc 1.44 abed 1.18 be
0.2 594a 10.23cd 8.66de 12.72 def 9.26 cde 1.3 ab 1.38 cde 1.31 be 1.42 def  1.19 abc
0.4 5.02a 12.47ab 12.71a 15.92c¢ 12.56ab 1.33abc 1.44ab 1.42abc 1.44 abed 1.24 ab
0.6 3.58b 13.6la 11.18 bc 18.70 ab 11.43bc 1.27be 1.45a 1.32 be 1.46 abc  1.19 abe
NH; ,50, 0.1 5.84a 8.9 de 7.01e 11.71ef 8.77 e 1.31 abc  1.39 bed 1.27 be 1.39 ¢ 1.19 abe
0.2 552a 8.84e 11.97ab 12.43 def 9.24 de 1.32 abc 1.37 def 1.46 ab 1.40 ef 1.19 abc
0.4 6.33a 11.499bc 9.84cd 16.00c 11.04 bed 1.33 abc 1.39 def 1.29 bc 1.44 abed 1.22 abe
0.6 4.94a 12.62a 11.60bc 19.00 ab 11.52 b 1.27 be  1.40 bed 1.32 be 1.46 abc  1.19 abc
Note ARK=pK-1/2p Ca+ Mg 5% Different letters in the same column indicates significant at
5% level.
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