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Abstract; The main factors influencing soil nitrification process are temperature and rainfall. In order to identify the
interaction of climate, soil types and fertilization on the soil nitrification process, three main types of cropland soils from
east China, i.e. Phaeozem, Cambisols and Acrisols, were selected to set up the soil displacement experiment in Red soil
Ecological Experiment Station in Yingtan, Jiangxi Province, China. One-year experiment showed that soil nitrification
intensity ( SNI) changed with temperature and rainfall during the maize growing season. SNI decreased from the maize
sowing to the blooming stage by 63. 01% — 84. 84% for Phaeozem, 42.94% — 66. 74% for Cambisols and 43. 67% —
46.20% for Acrisols, with an increase of monthly average temperature from 19.4°C to 30.2°C and a decrease of monthly
rainfall from 335. 6 mm to 59. 2mm. SNI increased from blooming stage to maturity stage, with the monthly averaged
temperature decreased by 1°C and monthly rainfall increased by 116.4mm. Soil nitrobacteria number and SNI were affected
by soil type, which was in a sequence of Cambisols > Phaeozems > Acrisols. Soil pH affected significantly SNI, with a

correlation coefficient of r =0.778 (P <0.01). During the maize growing season, fertilization of N, P and K increased the
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number of soil nitrobacteria and the SNI in the three soils. In generally, temperature, rainfall, soil type and fertilization
affected soil nitrification process, and there were interactions between soil and temperature, and between soil and

fertilization.

Key Words: soil nitrobacteria; soil nitrification intensity; temperature ; rainfall; middle subtropical region
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Table 1 Chemical properties of three soils
S Hekm FhFEHT Before sowing NPK WA Harvesting CK
Soil type Rt W+ 8- o o Wt 4R Rt W+ 2R
Phaeozems Cambisols Acrisols  Phaeozems Cambisols Acrisols  Phaeozems Cambisols Acrisols
AL
Organic matter(g/kg) 52.40 9.15 8.42 52.22 7.99 9.53 50.98 8.26 8.86
4 Total N (g/kg) 2.35 0.95 0.77 2.14 0.50 0.60 2.15 0.76 0.67
4>1% Total P (g/kg) 1.12 0.89 0.27 0.87 0.73 0.24 1.54 0.71 0.23
480 Total K (g/kg) 16.68 13.53 7.83 12.91 12.89 6.54 13.59 12.20 5.84
NH,-N (mg/kg) 21.7 16.6 22.0 2.4 2.0 2.6 5.5 2.5 5.1
NO;-N (mg/kg) 10.1 7.3 2.7 7.9 6.3 7.7 9.2 8.0 6.6
B Available P (mg/kg) 24.47 12.77 26.4 16.58 5.98 31.17 18. 84 12.1 35.16
FHEBI Available K (mg/kg) 177.28 76.75 180. 18 119.87 60. 60 133.10 115.35 53.61 146.59
pH 5.37 7.72 3.98 5.53 7.70 4.01 5.52 7.66 4.02
KT EKE
Air-dry moisture content(% ) 6.37 2.06 3.00 8.51 2.24 7.40 8.61 2.56 3.77
fif +Fk R
Wator content in frosh sl (%) 273 1590 1948 2458 1346 1587 25.04 1351 17.23
+3ERE depth:0 ~20cm
P
1.2 E??LIZ‘_“@%%#F = i) Temperature —e— K& Rainfall
AR RRIER T AR BN, 5 00 T4
N N < 250 ] b £
HJRBE 17.6°C, = 10°CHR 5528 C, L 262d; 46 ¢ - {300 €
2 2001 4250 &
H % 1852h, K FHFE ST & 109 x4. 18k)/em” , /KA § 150 ] 200 £
— N 5 L 150
seaFZE(E ) ,BKEZEPES ~6 Ay, RKZIEH 5 ]22 4100
B, WELURE Rk F, 85k 35 ~56m, s+ = LI LTI #
O N N S o N T 4 5 6 7 8 9 10 11 12
ST 5 PUELT b L R T LT, 2R S i
WE, B AR B 2 D B AN -2 TR A B =
B rsert 255l 4F (2002 ~ 2006 4F) P39 A B & 1 A

K BEHEES%
1.3 REEFSHTT

AR AR B E] 43 K : FOKFRAE AT (2006-04-17) |
FokA: K FE A (2006-07-10, 38 AR5 15d) | F K R 3B

P
Fig. 1
Soil Ecological Experiment Station from 2002 to 2006

The month average temperature and total rainfall in the Red

11(2006-08-17) o FAAGEM 14 ( EAR 2em) REE 0 ~20em #)Z 14, 4~/ NKR AN F Lk R4 10 SR 22
ARG TR TR AR I D4R IR EER IR W B [ SL = . #0547 B4 MR
I RE"T BRI VKAS T 4°CARAE , SLEDIEAT R AL 40 B 0 S s i B A 2

e Tr ik « A HLBCR B BRI - R A ALIE I E , &R R A A 3hE A (Biichi, Autokjeldahl Unit,
K-370) iz , RS R MAEERFRH 2 mol/L KC R8-S i 3h 7 (X I R , 2R FI RIS - SR B IT L Ak, 1
RBER FABRIR S Bk , 240 R A AL SR Bk - KB BETHIE , AL 81 F £ BRER SR BUE - KA B BE I RE , pH
fER A HALE U RE (Fo ARt 91 £ 0. 01mol/L #) CaCl, 242 ; 213 1. Omol/L f) KCL 4%, 7K: 1 E N 2.5
1), EKER T IEIE o 3 AH A A0 8 20 SR B K BUAR fELVE (most possible number, MPN %) , -3l
T3 B R AR B SRR E ™ o B SR A SPSSI3. 0,
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2 %R
2.1 HIRAHAEECR B2 L

A B R TEA A 4 A R AE AL B AT R A RIA TR (K 2) o BR—LEFIN ) MPN
RIS A B BORAEFERE B T T A IR (B8 — W 25 RATIAR FT AR T — AN U

TSR E RN T IR R R . 3 b R A A B A BB A LR BE EL R, AL 0. 1 x
10* ~130.75 x 10°4~/g T4k, EBANFRAEFTH,3 MR P AR RIRD & BIORDNIUF R L > 8
+ >LEGE D) EAEMAHEREN PR L >Rt >OEGR2) X5 1% pH KR/MIF—
B, ULIASR MBI BE T AN R - S AL AR B RO O E— TR

£2 FE(0~20cm)BLAEH( x10°4/g T+) T
Table 2 Change of the total number of soil nitrobacteria( x 10?/g Dry-soil) ( 0 ~20cm)

i NPK CK

Soil types FORF AR FORIE R FRARIH FORFHETT FKHE B FRERIH
Before sowing Blooming Harvesting Before sowing Blooming Harvesting

#2 1+ Phzeozems 5.80 +0.78a 100. 18 £7.39a 63.04 £2.7a 5.80 +0.78a 54.14 £7.65b 52.78 £7.2a

# £ Cambisols 5.67 £0.63a 130.75 +1.18a 63.79 £5.52a 5.67 £0.63a 91.28 +6.39%a 57.21 £8.77a

£13 Acrisols 0.10 +£0.01b 11.26 £0.91b 3.09 +0.06b 0.10 +0.01b 0.91 +0.07¢ 0.29 +0. 02a

SEH(E G T A B R B2 (DA 4R ) (P =0.05) Means in a column followed by the different letters are significantly different at
P = 0.05 (Vertical Comparison)

TEFRAEEA K, MEAEIE N T 398 h A0 B O R . 7 TR AR KB A R , S5 AR ( CK)
REBEAE EG 3 b S B AR X S L 20 B F 8 e /NI R 2 R 43 > BB > W BB E AR IR B S A
RS T 37040 & B B AR IO L0010 40 B B 2, (LR AE S T A 40 T 50 4 T A3 o

TEFKRI 3 NAETH, TR L BB B2 RS > B > FEAT, X SRR ML —3,
IR R A RG89 A S35 30.2.29. 3°C I 19.4°C . XA SHME E —REN T L
ik e o
2.2 FHLIRE AR A R

P30 B 4 T A BR AL AL s NH,-N LR NO; -N i /R FSR B , 38R 85 R 73 WS AL VR R R o B
BB AR . 15 P R AL B R A A — B, 76 R A K, R (R 9 A B A R/ NI 2 -
+(98.0% ~32.6% ) > 2+ (46.3% ~7.02% ) > 413 (18.2% ~8.29% ) (K 2) , T HL&5ExTi#) + 78 F K FhAE
BRI RS AL R AR 2% BT R e A, 39 L AL DR BE 0, A O RUIEZE 20d NFEA i Ak s 21 s B (5 40t
YRR T LRSS R P SE R 0, LD b TR AR

O FhkETHT Before sowing IFE 3% Blooming B Y3k )5 Harvesting

120 — NPK 120 CK
a
3 100 - 2 100 |- =
=
= 80 | 80 |- b
B 5 b . a
% E 60 60 +
= =1
8
= s 40 | b 40 ¢
£ be a a o a a
.‘Z: 20 b 20 + c b
0
Wit Bt Par: w1 S R
Cambisols Phaeozems Acrisols Cambisols Phaeozems Acrisols

B2 ZEFORAAI 3 Rl AT (NPK) FIRHEAE (CK) &b 2 b - S A3 BE R A2 1

Fig. 2 Change of nitrification intensity of three soils during maize growing season for fertilization (NPK) and non-fertilization (CK) treatment

EHARFFZRRERFER,P<0.05 Different letter represents the significant difference at P <0.05
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FEAR MR R T, A SRS B (TN) (&5 (TP) (248 (TK) AR (NH,-N) H3HE(AP) 34
(AK) B HLF(OM) \pH &+ 57K 8 (W) g BAS &, IRSALIREE (v) RS R, 785 5, A4t R,
TEIR B WK B AV R AT AR A R -

y=-41.5+15.2 pH+1.70 NH,-N -0.917 W (R2 =0.759, n=43) (1)

E i, 4 pH BB A S B EKE R E TR LA R, Hrh 135 pH 5408 B A%
PR, AHE R B r=0.778(P <0.01)

RIRE, EABHL IR T TR RALIRE . (B7E ERARE T, T 9Ems b3 B f9 728 fh 55 S w10 240 3 B %k
BB, N E KRR AT F KK R, 3 R LA A58 BE T R, AR5 B K B U 4R
o + TR R B 5 R AT AR 24 K (B 2) o BRI, IR0 K S 3R 88 IR i 7 3 M g
B AL ARSI FE i B AR R I BT ST T IR B K 2 AR At A i v e
BARETRE 3 ANMEEH, BRSS9 1 40 B 5O i34 A b — B, (8 e ms AL 3 BE 1978 fh 5 5B
AN, R 32 B0 B AR K SE R R B RRIE . A 3 B BAM A ¥IRE , FORFERHI (30.2°C) > B
(29.3°C) > FAEAT (19.4C); MAREKER, ERFHERT (335. 6mm) > M (175. 6mm) > BEEHA
(59.2mm) ., PR Bl TR O s FIRE T B A0 T e , B AL DR B e B T e v
3 it
3.1 3R R AR R R

FEAR R MK PR T BAERE T , AR REAS R Bk + 3 b AL 40 1 2R KK S5, S0 B i, T L S 1h
FEHL BB AR (P <0.05) o XA 138, Bk T 30A HUT B ABER 5740 2 5 W 39000 A o B I A
MEERZE BB LT, B0 A0 B B RS fL TR B 3 B BSR40 B 3% B T8 i, i 22
FIUH 3 pH X R Ak AR AR VR R, B 39 A BR P B B P ( 41338 pH3. 98, 2B + pHS5. 37, #1+
pH7.72) , 3504k 240 R B2 FIVE SR BE X3 N . Dancer MAF5T 2B, 145 pH M\ 4.7 B3 6.5 B, i fb
RN 3 ~5 A5, 22 RO SR X TS R B, 7 1 3% pHS. 6 ~ 8.0 KITE R P, -3 1
K6 pH KT M3 K, pH AR L8P R fb s SR FE R H 2 B R AR R ER D, B R EEE
pH6.6 ~8.0 Sy B T A K . THBEMEXH ) -+ RLTIERI ST R 0 , L0 L R RS AL VE PR3 +-59 , +3%
ML E R S pH R BEIFARX . ASCHOBIITEE REW, BARR L IR R H0-5 T80 1b 40 B 5 cE Ffe
SREEAER (K 4) (AN IR EE R R pH A A BN KE, Hhh etk HE R
T35 pH  7E FORPAE A , L IRASALIREE S 138 pH 2 " IREIAM XK R (K 3) . ALIFHB M 7%
REBEG LRI IR, b T HRT90% K ERBAEY AT R Hb & B0 TSk —5
3 T IEE AL 4 R AP EE A AR A R

£3 FERTREKPTEHALEES T pH F1EX 4

Table 3 The relation between soil nitrification intensity and soil pH in different phases of maize growing seasons

TR K kb BR A4 Correlation * Y =50 +b1X + b2X?

Maize growing season Treatment b0 bl b2 R?

FPHEHT Before sowing AHEAE Unfertilization ( CK) - 151.6 52.122 - 2.564 0.952

FE %4 Blooming JitifEX Fertilization ( NPK) - 29.122 8.897 0.145 0.740
AitifiE Unfertilization ( CK) - 75.234 - 28.898 3.045 0.969

J I Harvesting JitifiX Fertilization (NPK) 118.580 - 51.046 6.258 0.991
At Unfertilization ( CK) 100. 173 - 37.939 4.361 0.965

* Y LR Soil nitrification intensity ; X : pH

3.2 JKHEEN R R RN
IR 5 R R SR TR BE R T ISR A IR R R ) B+ A MR MR AR e R B
BT EERRE AL FEP R SR T IR EE MR R AI 5304 & BAL R0 T L39S (ko 72
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(£4) o NEREFTHE R 1M A HEE R B, TR 5 MoK IR T L3 KA /E
SR J5E , B R B F) B R R B A T I, SRR ALAE RIS B T M. A PSR R IR R T 3R
e, IR ¥4 f o 3R B UL BE T 705 T BT, 240 — s SR BE S, U 2 F AR ™" T IR BE 38
MRS BT B RS EAR L E 5 ~ 25 °C HOIRBEVE R I , BB A6 3 R 5 1R B2 A0 B 22 TE ARG, 23R B8
HRid 25°C , E7K BRI 0. 20ke/ ke I, ¥ 1 B R B L B2 A S /K BT g T REAIR . LA, B IS A
AR BRI ORI E AL RO 5 3R O R S RS AL B ) 0 A — 30 AT R B8+
SR A e AR S R R B A — B — R

®4 TEMRERRS T HEHEACAENTRELREZ BREXYE

Table 4 The correlation between the soil and environmental factors and the total number of soil nitrobacteria and soil nitrification intensity

" AL AN B Tl BE , AN B £ AL SR
%uﬁ$¥ Total number of  Soil nitrification %;ll['u]lﬁ% Total number of Soil nitrification
Effecting factor I K . R Effecting factor - . . R

soil nitrobacteria intensity soil nitrobacteria intensity
ig%ﬁ 0.097 -0.13 :I:i%ﬁﬂ].ﬁi 0.182 -0.178
Soil total N Soil organic matter
TR . +4 pH . .
Soil total P 0.361 0-269 < pH 0.470 0.778
T HEep . . REEEE . .
Soil total K 0.383 0.563 Soil available K 0484 ~0.565
igﬁ%&ﬁ L /:_(lﬁ * *
Soil NH,-N -0.404 0.193 Temperature 0.359 -0.350
T ROk " o BEK . .
Soil available P -0.566 -0.600 Rainfall -0.402 0.433
e+ Fr K& . AT EEEEKE
Water content in fresh soil (% ) 0.269 -0.580 Air-dry moisture content (% ) 0.202 -0.133

s« TR 06 . 2 P A 2 K, 0. 05, s Correlation is significant at the 0. 05 level (2-tailed) ; + = W B Il B & & P AH /K F,0. 01, # =
Correlation is significant at the 0.01 level (2-tailed)

T IR R | 3 AR 5 B DR AT R A LK AR L R 2 AR ), R AR A A58 BE AR A
FEPL TR FRIERN . ASCHERRHCES) EERHBNERT TR SHEACA B, + AR 555X
PSR A E B S B RS T B E B BN BB TR B SHEALAL B, R B 5 s R AE Ak
B2 A% A AR B AL EAE A B

x5 MHAERERWETFHEITSHR

Table 5 The statistic analysis on effection factors to nitrification intensity

. S > 13 S < Ab B S x 15 < 4b 3
W £ L
éﬂtﬁ J,\ U i% H@HE&J:}E Temperature Temperature j:i% x5 Temperature X
Analysis item Temperature Soil fertilization . Soil x Treatment .
x Soil x Treatment Soil x Treatment
F 87.515 275.673 11.798 20.213 2.952 4.975 2.493
P 0. 000 0.000 0.002 0. 000 0.065 0.012 0. 060
R? =0.959

4 &g

FEART 3 M EZRE R+ 20) 7P WA B URARMF T, TR AL R 52 2K sk
3 O AE A9 S RIS o 7R ORI 1A, B2 AR AL 3R BE (V) 10 £ E HIRA R pH ALBR
B E(N) Mt £ 5KE (W) R E(Y) 5o HACE K EH N Y= -41.5+15.2 pH +1.70 N -0. 917
W (R*=0.759, n=43) ., Hr 15 pH {ERF M + 3R i BRI E R AR R B r=0.778,

TSR & BRI IR LA R KR M — PR IR B IR AL R AR R, TR E S
WK L RISER T 3R AR AL A F P 5 BE , BB T2 FO £ v R e T 2 A9 o, 3B O A AL PR PS8 B T I BAE 3R
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1R T SR A A0 R AN PR 5 L, R R AR BB B P S R BOK, 214 1 40 B G 3 W ik 966 %
~1137%

BT R4 (EOR) RGe AP AR EE | T3 S AL = 18] %) 139 i Ak 3 BE A A B i Se B AR A, PR G A il < IX
SRR FH 57 208 BRAE GS A O AR U L A o S 6 B BB AE AR B, 3R R AR R BRI . 3 U0k
SRR E A KA S BLA R R 7 Bt — 2 BT o
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