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KRR BESRGAFEEZ L.

A TR BN RIE TR, VMG TR (15°C. 20°C. 25°CHI 30°C) Ai-higEk
BCEAL WAL X RIEEAER R, B HRGREERT 3 Bl A A H s
M, AR e RN T (MDD, SRR N TR R AL E i 5
WTTFE, AN () DX SRR 5 7K T o A R b 38 i B AT 6 B AL /D 22 0 O S 8 v LA R
RPTPEIIR KT .

1 MREFE

1.1 fhfAR

P ARG b W RT3 NSRAY, i I BE R AT g ) SR 40 A X A
——HRVTIgAL . R B AT )R T RS R, PR 15T,
F#7K & 500~600 mm, +IERIAECFFEMAIE L, HHUR S ES, BHER R 2
B B TR R RAE, S FIREE 13.9°C, FEXR/KE 605 mm, HHERFGIRYIK
BRI, —ERG EEE T AT RS E, FEIE 17.6°C, EREKE 1795 mm,
TR O R E I, PR = A AR R m A AL R A
WENFSE, 2% N: SaIURSEEL (BS-H). AN SEEEBS-L). &F
HUBL & B £ (CS-H) KA WL &8 1(CS-L). SNz & B 4% RS-H) AL EHLR & &
2T 4% (RS-L).

TR RFEHID A T NI CUTAEYMOR G, FIEMFE RTINS NI, % “S”
TELR B8 AT 5, 3 WISRE 0~20 cm TR & HkE. BREEEZSIR TRT, BIRIEMER, RS, i
10 HIf, HBGHEE 20 HIFF 100 Hif, SLEAEMRIE G, HAMANABAE 4°C R4
17
1.2 NFLEEMHERERRR

WiE 15°C. 20°C 25°CHI 30°C PUAME IR BEFR IS, FFANRE RS 70T (5] 14 d. FKEX 10.00
g H3ET 100 ml BRH#EA, I 10 g FIERAC S fA Serb, JKT 38 S8 SRl 3 A A 3
MR AIA], AREIRRE S, WAARRE L EFM (BREE) M. &K R
I FTHC R 2RI R R B RN, B BRI BT I gk () 8, GRAIE RS R TR AR AR K o+
BEHMEKER 65%), HEPE OIS FIREFE, ¢ E8EE T/ L, ORIEI P S /)
KGR, B 2 NER . AEFIRTEIE S5, BSHEMEE . WiRtE, [
Horb 21 ANEEPE AN 2.0 mg N ISR HR 21 ANEEDRIIAAT 2.0 mg N B R =¥
TR LK, B2 AXHR. FTERER OB IR AS T8 IR B 9%, Y — AR E il 3¢,
TEREFEIAAIAE 3~4 d FRE — JCRE kb e i K. fE85F 0. 1. 3. 5. 7. 10, 14d i
BUMB AL BRI ZE (1% 3 £, A4 A 50 ml 2 mol L™ KCI VWK, #R% 1h, ityE, EUEMR 20
ml, FESREN A0 E Hh aSENMESE S E.

1.3 TEWNRTERBIES

TR WU I e A AR B A — ARk, AR R R TT GV, ik
TE K AR — SRV & — AR B P Ly, 2B e R FH SRR — & RTE 2 — KB
B, pH MEFRH B K - £=25: 1), TIEFVRORAR R 2 E 38R bR, <
0.002 mm. A IR AT MR TE IR 1o

1 il HREAEUMER

Table 1 The physicochemical properties of tested soils
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Tested soil oM TN TP TK (H,0) Clay content FMC

(%)
(gkg™)
BS-H 5892 251 089  18.60 6.02 29.08 0.29
BS-L 3467 148 045  20.16 5.52 30.05 0.26
CS-H 2442 133 087 1822 7.91 27.38 0.27
cs-L 1281 091 069  17.68 7.81 26.45 0.20
RS-H 1631 081 051 7.96 4.50 41.44 0.22
RS-L 1211 059 050 1155 4.96 41.88 0.23

¥ : R BS.CS #l RS 73 AR B i AL H A L 2 R S AMICAE AL & & . TR Note: BS, CS and RS represents

black soil, chao soil and red soil respectively; H and L indicates high OM content and low OM content, respectively. The same below

TR (%) = ((HEEMERSEFEHSES E- R DR EHARST®E) [ (115
AR TR EN A S B-R LR R A S &) X100 (ZBEIAZN HIRE RN
BN, AR AT TR AN [ 35 577 I ) L 3R A0 2R (1) s TG 22 57 )

SIS KR F SPSS 13.0 (SPSS Inc.,Chicago, L) i 4b 3 22 453k 4T 22 7 B & M A [
H5Hr. SCH SR A Origin 7.0 i B4 1F 4l .

2 ZR5

21 R TBERFEEFRE THLRNZNL

TERBEFRAAME T, BEESFRN s, o LI R 2 b, MERREE
(T, AR RS IR R E SR R T (B Do Wi HAERE 52 10d )5, it FIiEE] 7 100%,
RN TR 14d 5, RERAT EAHES . SAVURS BAIEERTE 14d 5,
WHRNTF 2.2%.

AR HIRE AR R R PR3 14 d Gk R T 7 2R B &30, b, B
F CS-H EANFERFFRE T (20°C. 25CHI30°C) K597 5d Ja b R AR 7 93%LL |,
FTCAr bR 9% 3 d JG AL R 25 1 CS-L fEANFIRFRIEE PR 9% 7 d 5 Ak R IIA
7 99%LLE, FrUlartrsssR 5 d e HERMZER. K29, B+ (BS) LRI 25T
BiE, BS-H A BS-L 73 5liA3] T 69.2%41 31.8%, &3 T Hifth 3 MR . 203 (RS)
EARMIRAE 25°Cliem,  RS-H AT RS-L (B398 2.2%F1 22.9%, % =T HAth 3 8%
FRmE . Wit (CS) MHALZAE 30°CHEFRIRAL Moy,  CS-H 7EiZIR AL FH59% 3 d HAHfh3
RIIEE] T 96%, CS-L 7E %R FH59% 5 d AL R MIAE] T3 100%, 3453 & HAh 3 4
B IRIRE o
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Fig. 1 Changes of soil nitrification rates under incubation temperatures of 15°C, 20°C, 25°C, and 30°C
*2 M HIRETREEFEE THMLE
Table 2 Nitrification rates of the tested soils under different incubation temperatures (%)
9% 3d K7 5d
BRI RE B3t 14d i i
) ) After 3-days After 5-days
Incubation After 14-days incubation i . ] )
incubation incubation
temperature
BS-H BS-L RS-H RS-L CS-H CS-L CS-H CS-L
15C 22.7cB 12.4cC -1.0cD 2.0cD 98.3aA 98.8aA 13.7d 39.0d
20C 55.6bB 28.4aC 0.6bE 14.1bD 98.4aA 97.5aA 43.9c 69.1c




25C 69.2aB 31.8aC 2.2akE 22.9aD 99.9aA  100.2aA 77.0b 92.3b
30C 56.6bB 21.7bC 1.0bE 14.6bD 98.9aA 99.5aA 96.1a 102.5a

A FH GHRZEARFERE BEE NS FRAREREZRE, p<0.05; FAT CHHFNREAR L23%)
BEGRKEFRHAFERZREE, p< 005 Note: Values in the same column followed by the different
lowercase letter indicate a significant difference at p< 0.05 level. Values in the same line followed by the different
uppercase letter indicate a significant difference at p< 0.05 level
22  GERATIRAEMFREFFER T RN

FERRFREFRIR B, Bl IR AL A B B 57 I (W) A8 27 ka3, HLAER: SR AT
W R E R T R LR (] D HFEEFRRE TS, AP S BN F A
fitt%, BS-H > BS-L, CS-H > CS-L, RS-L > RS-H (& 2, & 1), £ 15C. 20°C 25°C 1 30°C
VOSBRI AL, A R 55 77 I 1) SR AL 2R R BN 20 9. CS-H > CS-L > BS-H >
BS-L > RS-L > RS-H.

*® 2, 1E 15~30°CHIMEIRIEFR TN, SHX AR MRB NIy W 1> &
+> g, HEREZE GR2). WElLmE, HiREF 14d )5, SAHURSEARA LR
TR AR EIL R 97.5% L b, ERFEZER, EAERIRIT, CS-H LR B3 KT CS-L,
AP B LR AR S 2 2 (3R 2, B D X RR T F , BS-H AL Z R34 & T BS-L,
HAHFRFRRE T, ZHHFRLAN 2: 1. WM S, RS-H HEHIER 5 (-1.0%~2.2%),
il RS-L 6% 53 & T RS-H.
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Griffin 2517 208 i A\ 0t - AU BUR RS RTER T, F9C T I XA LA Of38)
FEA P EALRIRE R, 15 B IR PR R AR U0 RS S R AR, b B IR AR = R
RPEXIEFRRA LREAVITLER, B 2, AR, ol SR 2R E
SRS . Honeycutt MR I MEMIREFERIZCK IO RIS b, AR AR B A
R FRIR B M T s N . phah, Sims"ME R, 7E 0~40CTERIA, A (K&
3&) RBUE ARG M R YRR TR AT s i 0. kel WL, IR SR R R IR
fTt g N, HASZAME SRR R .
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B2 EFRR (BFRRE X EBFRRED X HIEMAER S =N
Fig.2 Effect of accumulation temperature of incubation (T Xt) on soil accumulated NOs-N contents fitted by a
single exponential function

AT, BATES T HIEE SR R R A FRRE 2 AR EoC R VLK 3), BS-L.
BS-L. CS-L. CS-L 1 RS-L [Tl 5 R ik s R EUYLE 0.792 LA L, BEBUF I A S
ZRUE, 1M RS-H [YE REUNH 0.204, TR AE . XL Griffin R RLE R, HH
BRI LRSS R BB E S T L. Griffin 250 PIERT SRR A LR OB
BRIFEACKITEAIS, RKIPA36 KB I IS B R E I TR PR AR SR B R
., I8N Y=54.101-exp(-0.0006>GDD)] (R*=0.85); ifi I3 IR R T k4
T E, —FRRABAFFEIZIGEOITIE . AT WA 5 E A I 1 o B 32+ 39828
B R s R . HAE, WA R IR, HAF g 2 R8Ok, B AT 7
FEAE SEBRA P B e f it — BB IE .

23 M TIEWSRBTNSEFRIU OFFREE X B D [EaisHsTE
Table 3 Single exponential functions between soil nitrate accumulation and accumulation temperature of
incubation (T Xt)

fi 15 e PE RHLR?
Tested soil Exponential models Determination coefficients R
BS-H y=5.79x10*>exp(x/(3.27>10"))-5.79x10° 0.914
BS-L y=188.7>exp(x/2160)-190.6 0.804
CS-H =-88.45>exp(x/(-65.68))+84.37 0.936
CS-L y= -69.89>exp(x/-47.68)+65.95 0.916
RS-H y=0.095>exp(x/113.9)-0.970 0.204
RS-L y=11.23>exp(x/305.9)-12.76 0.792

3.2  :ESRAITTHALIE AR
M 1ier] DUE H, il B aqE 25°CHEIRET R T, B T oAb 3 Mo
TE, ¥ 17E 30°CIHIRRE IR F AL RIS & T 25°C . fr LUEEL 25° CHE IR 7% 14 d HIREILE A
BEFERT A, 3 b 3B B S AL B R 2 0
4 I TIERELE (25°CHEFF 14d) FEEHRZENEXRE
Table 4 Correlation coefficient between soil nitrification rate (incubated at 25°C for 14 d) and soil properties

it H AL g 7 il pH Fki g HIERKE
Item oM TN TP TK (H,0) Clay content FMC
figth % 0.150 0.316 0.790** 0.683* 0.975** -0.867** 0.168

VE: R RN B2 (p< 0.05) FIHLE % (p< 0.01) #H5% Note: * and ** indicate a correlation significant

at 0.05 and 0.01 levels, respectively

ISR (F 4), HIRRLIRM pH B4R EMHX (r=0975", n=12), FI+i
HHUR S MDA 53 . JEBIE A R P ek Lo e 28°CHRIRI% IR 28 d, thiFih 1%
bR pH RHEZIEMSE (r=0.750", n=42), T H3EHEH& 2 HIEGR &85 HIE
LR EIEHR, EARRE. JHBiE K g o - RStk Ve F AR 7 th R 9, pH
£ 8.0~9.0 YulEH N, FH pH JHei b2 Tk, 12 pH #£ix 9.0 Ui 9.0 I, AALE R .
AP, pH RSN IR B N T, ELAEIAE L A R A AR B

TR RS B, SR EEMR, 5HEFRSEEREEZE MK (K5,
AW A PR LSRR T R, AR S I A A LR S R B AR, A
R P o ot S R A SRR B AR RO Tt R B, R A 2R L A B A
YR EFETMK. AT, ANF SRR ROME S AT, DI R 5 I B A K



VEARIE], (H e O AL BN A 75 S8 3 — 25T 78 . Gordillo 25™VA Sorense 25122
W I, T A UL S FEFN 230 J5 A HLA NI 10 38Rk 2 2 134 I i 34 51 . Gordillo
20 B IR SRR R S H bk LB R SR R, WL, HIEm
SR ZE 1 R

23R T AT A AR B R A RN Y= -121.9+23.49pH+49.84TP
(R?=0.981, n=18). X AWIF ) 6 M3 S, ¥ () +3% pH Kt R IE e+
HETH A 28 1 0 it

X 3 AR 6 Nt B EH A E - I TR R B . 3% pH @S2 AR ) 324
R, FE4 La PR & & SR X A R fsem . X B S (pH7.8~7.9), fHfLERLE
3~10d PHPIAE] 100%, #ASEA 5 REES R, B IEYAGE SR, ] g i
WG A IE R R A%, 70Tt AR o] DU i H A s s db AT D B 2 O, B & Y
WA B 3% pH, $EEAEEIR A 28 K BRI K AT XS WHETHETM &, dAIKm) pH 52
B BRI AN, i B RERI A 264K, o DU AOKE U3 13 pH, iRm0
HARE ST, (RIS FNEM ALY R, e s =, BEmERE S, B
TR AR AR AR AL, R TAESR R, PR E E R %

AT EERMBERE . K. HEIEA ISR B R RS, KSR R T BT
XY Can pH. AHLT . S R R AR IR AR, MR AR E ;s [FIBY
T AE CRERFFPEFIECE) TR AbEE, ZEKEFFRASR], @A FSM LI AR R A
T 7R, 5 HIEEYREUE RS Gk, mZontdm LR T 78 A AR TR 3
PR HR AR AT A B ROR B BEAR JE A
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EFFECTS OF INCUBATION TEMPERATURE AND SOIL TYPE ON SOIL
NITRIFICATION
Wang Lianli®**®*  Sun Bo*'
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinxiang, Henan 453003, China)
(3 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract An incubation experiment was conducted to evaluate the effects of temperatureand
soil types on soil net nitrification rate. Four temperatures (15, 20, 25, and 30°C) were set, and three
types of soils (black soil, chao soil, and red soil) with high and low content of soil organic matter
(SOM) were selected. Urea N was applied at an equivalent rate of 200 mg kg'1 soil. All soil nitrification
rates increased along with incubation temperature within the range of 15~30°C, and the relationship
between accumulated soil NOs-N contents and accumulation temperature of incubation (T Xt, ‘C Xd)
could be fitted by a single exponential model. Under the same incubation temperature, the soil
nitrification rates decreased in a sequence of: chao soil with high SOM > chao soil with low
SOM >black soil with high SOM > black soil with low SOM > red soil with low SOM > red soil with
high SOM. There was a significant relationships between soil nitrification rate (incubated under 25°C
for 14 days) and soil total phosporus (TP), total potassium (TK), clay content and pH. Soil pH and TP
content was the key factors controlling nitrification rate (R*=0.981).

Key words  Nitrification rate; Temperature; Soil type; pH; Organic matter



