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Response of Soil Nitrification Characteristics in Subtropical Area to Air-Drying
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(1. State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008,
China; 2. Department of Applied Chemistry, Yangzhou Polytechnic Institute, Yangzhou 225127, China)

Abstract : Populations and activities of nitrifier can be significantly influenced by air-drying. A 35-day incubation study was conducted
to determine the effects of air-drying on nitrification potential of four acid subtropical soils after applying 0 and 150 m g« kg™ of
ammonium bicarbonate. Four soils, designated QR, QU, SR and SU, derived from Quaternary red earth and Tertiary red sandstone,
were collected from rice and upland field. The results indicated that, without ammonium input, the responses of nitrification in upland
soils to air-drying were insignificant(p >0.05). The nitrification ratio in fresh and air-dried samples of soil QU were 48% and 54 %
respectively, and 76% and 78% for SU; however, air-drying did have a significant effect on the nitrification in paddy soils (p <
0.01). Nitrification ratios were 40% and 89% for fresh and air-dried samples of QR, 76% and 94% for SR, and there was a lag-
phase of the nitrification in air-dried paddy soils. Ammonium input would accelerate nitrification and make the nitrification ratios of
fresh samples significantly higher than those of air-dried ones. In generally, land-use type presents a significant impact on the response
of nitrification to air-drying effect, and there was a significant interaction of land-use type and fertilization.

Key words: nitrification intensity; nitrification ratio; land-use type; nitrifier; soil moisture content
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, , (rice, R) (upland, U), OQR.QU,SR
, SU. 2007 7 (0 ~20 cm)
s , 2 mm ,
35% WHC (water holding capacity) .
1 2, 4C ;
, 8% WHC.
1.1 « 1),
4 , pH ]
( quaternary red earth, Q) NH, -N (NO, -N
(tertiary red sandstone, S), +NH, -N) , NO,; -N
1
Table 1  Selected properties of studied soils
H NH, -N NO; -N
PHka /g kg™ /g kg ™! /% /g kg ™! /emol - kg ™! /mg - kg ™! /mg + kg™
QR 4.31(4.34)" 32.90 2.50 16. 60 605 11.78 18.59(15.02) 0.59(1.00)
QU  3.68(3.68) 6.90 0.73 23.25 565 10. 63 5.90(3.30)  1.65(2.23)
SR 3.76(3.79) 14.30 1.46 12.50 777 9.08 13.05(6.80)  6.22(7.06)
SU 3.58(3.62) 7.90 0. 86 17. 00 682 11.34 4.98(2.40) 1.27(2.77)
1)
1.2 NH, -N
10. 00 g( ) NO, -N , NO; -N
100 ml. ’ (g (kg d) '],
45% WHC, 25C £1C 1
’ (NH,HCO,) (net mineralization ) (NH, -N +
1 2 (0 150 NO, -N) s AM; ( net nitrification )
- kg~ N N ,
mETE R ) (NO;-N) , AN
60% WHC, ,
Nyo. = kt,
25C £1%C 35d, 3d }
1 3 NN()g = N, + exp(kt) NN()§ =
0( Y721 354 Ny +N,[1 —exp(—kt)] B
pH NH, -N NO, -N ’ i(d) 0(d) NO,-N ,
3 N, Lk
1.3 SPSS13.0 ANOVA
pH ( 2mol-L°" KCI , LSD  Duncan’s
- ER O pH ~
Elementar )
2 mol - L' KC1 -Skalar 2
s Beckman Coulter
, (CEC) 2.1 ( N,
o (WHC) e :
1.4 NO, , NH/
2
NH, -N NO, -N , ,

(NH, -N + NO;-N)

NH;
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Fig.2 Time courses of NO; -N accumulation of air-dried and fresh soils for study in control-treatment( N, ) over 35-day incubation
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2 )
Table 2 Nitrification intensity and finally relative nitrification of air-dried and fresh soils for study over 35-day incubation
0 /mg + (kg - d) ! /%
No» N, N, N,
OR A 1.29 + 0.06"% 3.45 + 0.18 40 + 3 49 + 3°
F 1.17 = 0.04 " 2.84 £ 0.08" 89 +2° 56 + 1°
QU A 0.08 = 0.00 2.12 % 0.04" 54 £ 5 48 £ 1°
F 0.09 = 0.01 2.33 £ 0.09" 48 = 4 52 +1°
SR A 1.08 = 0.04" 2.02 £ 0.08" 76 + 3°* 39 +2°
F 0.79 = 0.01" 2.66 + 0.03" 94 + 1°* 60 +2°
sU A 0.26 + 0.01 2.36 £ 0.15 78 = 3 56 +2°
F 0.27 = 0.01 2.94 £ 0.02 = 76 + 5 70 +0°
1A ,F ;2) :NgOmg-keg ', N 150mg-keg';3)= (p
<0.05)
2.2.2 N, 35d pH ,OR ,
(NH,HCO,) 0.2 ;  SU, ,
( 2), pH . ,
(p<0.05); pH
, 2.3.2 N,
( ). N, s pH
QR, ) ) pH
( 2). ,QR ( 3). QR pH
N, 3.45 , 0.5 ,  QU(
mg - (kg-d) ", N, 3, ) 0.1 ; , QR .
N, 1 , SR .SU, pH 0.3
, ) pH ,
OR ; N, pH ( ).
N, 40% N, 49% QR pH ,
(56% ,N,). , 0.6 « 3), pH
NH, -N. , pH
, 3 QU.SR  SU, NH,HCO, pH ,
pH N, ,
) No ’ Nl
3 , 2.3.3 pH
( 2). NO, -N
2.3 pH (NO, -N + NH,-N) N,
2.3.1 N, 1,

, NH, NO, -N;
pH (2 mol/L KCI1) , <1, N ;
pH , 4.5, QU.SR SU pH >1, N

3.5~4.0, pH pH QU SuU, )
1 (25°C +1°C 45% WHC) , NO, -N <1,
pH ( 3), QR pH N ;
, SR QU SU QR SR >1,
pH N
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3 , pH. pH (ApH) - (AN/AM)Y
Table 3 Soil pH on a given incubation-day, net changes of soil pH( ApH) and nitrification-mineralization
ratio( AN/AM) during whole period of air-dried and fresh soils
ApH
0 d” 35 d P (AN/AM)
R N, 4.31 4.12 3.82 ~0.30a" 1.38
OR N, 4.63 3.81 -0.82¢” 4.48
F Ny 4.34 4.05 3.84 -0.21a" 1.55
N, 4.36 3.88 -0.48b" 3.65
A Ny 3.68 3.59 3.50 -0.09a" 0.48
ou N, 3.69 3.49 -0.20b" 6.02
F Ny 3.68 3.61 3.50 -0.11a" 0.45
N, 3.73 3.46 -0.27b" 7.01
A Ny 3.76 3. 64 3.53 -0.11b" 1.41
SR N, 3.97 3.62 -0.35¢" 2.48
¥ N, 3.79 3.58 3.54 -0.04a 1.21
N, 3.95 3.55 -0.40d" 3.29
A N, 3.58 3.47 3.43 -0.04a 0.78
U N, 3.82 3.39 -0.42b" 4.76
. Ny 3.62 3.46 3.45 -0.01a 0. 87
N, 3.83 3.37 -0.46¢" 5.89
1) s p<0.05, = 0d 35d pH (p
<0.05);2) NH,HCO, pH
. + [1]
H b H ’ b b
pH 1\11_14+ ( NHS) ’
. pH
4 (A- 3.1
N,. A-N,. F-N,. F-N,) pH
(AN) (AM) , , QR SR
(AN) : 1),
[2,3,5,6,16]
ApH,, =-0.0063AN +0.029 :
[17
R =0.835°°" ,p < 0.001 ’ ,
ApH,, =-0.001 9AN - 0.091 ’ ( .
. )
R* =0.803""" ,p < 0.001 ’
ApHg, =-0.0058AN 0. 11 -
R* =0.957""" ,p < 0.001
b
ApH,, = - 0.0025AN - 0.016 @
R =0.980°"" ,p < 0.001
b b
’ , ;@
80% pH , \
pH J ) 16))
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