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Abstract ; Air-drying is always accompanied by soil moisture loss. The different influences of air-drying on soil nitrification might due to
the different nitrification responses to moisture changing of acid subtropical soils. So, after applying 0 and 150 mg-kg ™' of ammonium
bicarbonate, a 35-day incubation study was conducted to determine the nitrification potential of four acid subtropical soils under 5 soil
moisture levels, namely 30% water-holding capacity (WHC), 45% WHC, 60% WHC, 75% WHC and 90% WHC. 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 the soil nitrification was significantly influenced by the moisture content(p < 0.01), and the
nitrification sensitivities to soil moisture content varied with land-use types. For the treatments without ammonium input, the ranges of
nitrification ratio were 11% and 8% in upland soils, QU and SU respectively, which were obviously lower than those in paddy soils
(35% for QR, and 20% for SR). The ammonium input would increase the ranges of nitrification ratio which were 56% , 26% , 31% ,
and 26% for soil QR, QU, SR, and SU, respectively. And the ammonium input would accelerate soil acidification under high moisture
levels. In a word, the land-use type presents a significant influence on the nitrification response to moisture content, which might lead
to the difference of air-drying effect.

Key words: nitrification ratio; range; land-use type; nitrification activity; air-drying effect

Koy R LA A A AR T B4R K 2 A 3
AR LA B e e ' O i 2 )
YA B S SR R R T K
HE AR RO, S R B, R
AT BB A —E R LR A S =,
{EL - S T A R A TR A T, 5 K e e ) Bt 4
AR R o 4 oK R e M R A TR AL i
RIS — BN g, AR T Al ok o i
o fe KAF/KE (WHC) 1) 50% ~70% . A #F5E % W
SR I i O B R R K AR B9 65 % IR A A A R
TRARFFKE R 30% , I R T K &4 T 1R

R S (B N1 AR A N7 = = B/ 75 3
S EL K AR AT A R A AR K A B AR E
H AT UL, B HE K 73 A A 3 M 845 W A A ]
K e R A7 A 2 RO TR R Y
HEHL Y A 20 AR I R T R AR e L LA
A il A BE 7 1 48 T L B XS SR G £ 8 e A
DR e T S5 B K A X AR T e B - 0 £

W5 B H#1:2009-12-23 ; §&1T H #§:2010-02-26

ESTE b E A= B 0% 3 BN BR A VR R R B (CXTD-
72005-4)

fEE R BB (1980 ~ ), 55, M, YF U, 3= 22401 58 5 il o 44 KL fb
2% WEET5 4B iR 518 &, E-mail : qianch@ ypi. edu. en



2418 7N

iz

B 31 %

A I B 5 M) AR i — M T 4

IR S B A AE B T R B KT S R X
e AR TR P A k. Allison 41
5 0, T T A 40 T PR DR SR 10
JALL . 05 25 0 i 3B 5 26 I« - S A0 R X
T A R ) I 2 7 S R O o
TEMM PR IEMEDFEERERHEERZ
R, AT A oA b R 0 ) A 7 v T 58 Ak 4 R &
F9 S M), 5 4 O T i R B S R KT e 0
KA B 2 2 T 5 0 4 K B AR L R R g
9 B A R A Al A BB W 9 B
AR TR 5 2 i ] 25 5 A 78 B4 AT R JRIAL, FT

A 23 B AN [R] - 398 22 160 il A 75 T 89+ £ 200 22 5+
AL RE 2 A

1 #MB5EFE

L1 fhal 4

By 4 DA H L EREA SR B VLT A 8 R
W, 500 & B T4 U4 21 + ( Quaternary red earth,
Q) Fil I A (Tertiary red sandstone, S) , | H 5 243
SR KA (rice, R) 5 54 (upland, U) , Bl QR QU
SR il SU. R FERT ] 2 2007 4 7 A. +FE(0 ~20
em) RAEST,EHNKAIFLE 2 mm G4 H,4°C T R
. A R I BEA M BT LR 1.

F1 TEBSEEUER

Table 1  Selected properties of studied soils
o pH (2 mol/L A BB o bitE A R AR KR FFES - 28 4 4k NH," -N NO; -N
KCI) /g kg ! /g kg ™! /% /g kg ™! /emol( +)g-kg ™! /mg-kg ! /mg-kg ™!
QR 4.31 32.90 2.50 16. 60 605 11.78 18.59 0.59
QU 3.68 6.90 0.73 23.25 565 10. 63 5.90 1. 65
SR 3.76 14.30 1. 46 12.50 777 9.08 13.05 6.22
SU 3.58 7.90 0. 86 17.00 682 11.34 4.98 1.27
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Fig. 1 Net mineralization in control-treatment (N, ) of studied

soils over 35-day incubation at different soil moisture level
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Table 2 Soil pH on a given incubation-day and net changes of soil pH (ApH) during whole period of each treatment
" KAk - L ol
1% (WHC) /% e N, Ak N, 4b3
0d 7d 35d ApH 0 d¥ 7d 35d ApH

30 4.02 4.07 4.05 0.03 a 4.56 4.32 4.14 -0.42 a
45 4.02 4.12 4.04 0.02 a 4.56 4.28 4.01 -0.55b

QR 60 4.31 4.02 4.13 3.98 -0.04 ab 4.56 4.32 3.86 -0.70 ¢
75 4.02 4.12 3.95 -0.07 b 4.56 4.31 3.82 -0.74 ¢
90 4.02 4.13 3.97 -0.05 ab 4.56 4.42 3.86 -0.70 ¢
30 3.43 3.51 3.49 0.06 a 3.74 3.67 3.52 -0.22 a
45 3.43 3.51 3.50 0.07 a 3.74 3.65 3.46 -0.28 b

QU 60 3.68 3.43 3.52 3.51 0.08 a 3.74 3.65 3.46 -0.28b
75 3.43 3.52 3.51 0.08 a 3.74 3.65 3.46 -0.28 b
90 3.43 3.53 3.51 0.08 a 3.74 3.64 3.45 -0.29 b
30 3.63 3.69 3.58 -0.05 a 4.01 3.87 3.73 -0.28 a
45 3.63 3.71 3.58 -0.05 a 4.01 3.92 3.66 -0.35 ab

QR 60 3.76 3.63 3.71 3.58 -0.05 a 4.01 3.91 3. 64 -0.36 ab
75 3.63 3.72 3.61 -0.02 a 4.01 3.92 3.61 -0.40 b
90 3.63 3.74 3.61 -0.02 a 4.01 3.93 3.58 -0.43 b
30 3.45 3.55 3.45 0.00 a 3.82 3.72 3.47 -0.35a
45 3.45 3.55 3.46 0.01 a 3.82 3.72 3.42 -0.39 b

QU 60 3.58 3.45 3.56 3.45 0.00 a 3.82 3.73 3.40 —-0.42 be
75 3.45 3.56 3.44 -0.01 a 3.82 3.72 3.38 -0.43 ¢
90 3.45 3.57 3.46 0.01 a 3.82 3.75 3.38 -0.44 ¢
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R> =0.820""", p < 0.001

ApH,, =-0.0052AN - 0.057
R* =0.559°"", p < 0.001
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