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A EIRE /7 4R AN A E AR B K Hh 2T 38 S R LA e R 5

x| M, xERE,E OB, 8, FRE
(FIRURN R E B S IR R 2224 B, B 210095)

B E:

TE 3 FORENE TR AT 3 FiOR R AR B M 20 48 BT BAR 1N PERR R R AL I SE T AR . 4

R AFIAE I A BRI [l bR 2131 B AL R AT N 7.29 ~ 23.50 pg/(g-d) 181963, BHARBE, A H T3 SR KT
MR AEAN I ) AR T, A A B A SR AL 3 e T AN ICAL B (p<<0.05). {EANFIAEBER T ARI N, IRHFAMRILAK)
MG ZE BT AR AR AR 2350 B 75 T 24.8% 1 66.9%. SV ELIGFAALAT NO5™N [KITHAEHM /. ABlg &M NOs-N (1
THFEE A LUARIR, 5 SR A AL 75— R T SRR AR BT, NOS™N 35 IR AL A 3555 BVAR A6 4 (1 A2 Ak

AL
X4817:
FESES: SI51.9
HWAER 2 N ZRNESR RS SR —, 5 1%

N ZMTEWE R N IR N SSER,

P52 F T oG WRAIEGT N Gt

KA Y5RSS 0 T IEF R AE DA NSRBI R

R N #Z8ik, B EZEMES SR . A%

BIEH: pH6.0 LUK, HEME R EE N, pH

KT 5.0 BHAEALAE R EE5, TERRTERRAR T i rh LA

BEATH AR A S O B T-403 0 pH I, 2036

WARGEST e SR, TR ERYE - SR A A A TS

FULE I LB T AGAE I IAS () T 38 AiF 4k 26 i 75t

Mg, NG T a8, REE ER R 5 ) S B Al Ak

ARUO1 A T i S o 9 1 S B h A 1 P

55
AR, [ N ANEHIE AR 1 4h FH S A A 3R 3R

TEAEAGAE IR S, ABATI 3 IR B 11 MRt

AR, o 2R e S A 1 DA R v L ARAS [

PRSI B 43 AT Jir o R 5 2 SR A AR A

T R A SN R R O 3 S R A A R

BTN Feo ARBAH R 0N R AR

JEAE W 32 T 40 A ) b AN ) D AR HH ) i Ak

2, DUYIA OB Ah ait B R P PAL SR il A ) 2 %

A o

1 MR5FHZ
1.1 REERbEER

OFATH: AL TH (20050307024) %8,

* JWI/E® (huixinli@njau.edu.cn)
YEF T 0T (1982—) , %,

JRT0-ON FERBEROR: 203 AER: SR

TR Hb 55 7 b R B 4 A RIS (R&
116°55', Jb4h 28°15), Ar VLA MG T R XK
Sio JE AR SR, WINE W, T
17.6°C, /KT 17947 mm, KT 1318.0 mm;
BRI, FERK IS DS : 4—6 Y
b 50%, 1—3 Afrikz, 10—12 A

ARG /3 AEIC T 3 BANFIAE S5 7K1 1 A% 5
F1 3 HORRI PRI AR HEA TR ST A% HH S5 b R A B 4331
SEANHEAE . A AEFIALRE S A AL TR AL B, R
HOTHT AR Ly 40 m? o PRHE A AR HO0E A IR i, b
ok P80, B 5° ~ 8010, 1989 4E#HA B L AL
IR K I e AR, 2R 2006 AECUEE 17 4.
ARIIEI T 3 PARBL I RE R EAT IR ST, A0 HE A A
(Schima superba, % &g [ HAkD . W AR (Pinus
massoniama, EFHAR) FIRfar— IR AR A AR CEF—FF
TRAH), o NTaitk, HHEABINLaR AT
s er s, JOREARBA M LR 1.

1.2 REHZE

AHWFFER ] JFUIR O -PNPERS R H A, W 5E 13
SRS TEY AP Re YR LI (VI o w4 b N 1 =T =13
K"”NO;, T H IR 3 b (0 NH, Nl
YNO ;N 5 TR RCE AT HL N 4G NO N,
U L3 PNOS-NIR T 0B R, T X 2
N BRSSP AR NO 5N
FAEN oA g B LA A PNO NI
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F1 HXLTIERE (0~10cm) EXEHLFIK

Table I Physical and chemical properties of soils studied

FEHh AHT (g/kg) 4N (g/kg) WP (mg/kg) K (mgkg)  EBURE (glem’)  pH (H,0) CN
AN A A 6.35 0.64 8.43 95.75 123 455 5.79
AL AEAR 772 0.63 65.24 270.70 1.28 521 7.11

AHNEHL AR B 13.49 0.89 79.28 201.85 1.39 5.53 8.79
ARA AR 19.69 0.99 0.34 29.08 135 4.40 11.54

W HBAA BRI 11.90 0.75 0.34 31.95 1.45 445 9.20
TRAT AR 9.95 0.73 0.46 32.84 1.23 4.50 7.91

SR ERA A P 7= 2 1 A A 2 40 ) A MR AL e S A A 454
RIFNO N B RIBAT I [l YNO 3y -NIF K
A,

12006 - 11 sy, fERERFEHL A 4 AS/NX,
FEASNX NS AE 3 NIRRT, AEREANIUORE R 4
WS 3.52 cm. =28 10 emfIPVCE AT A 8,
T ANAEA 8.14 em. A 10 em[RPVCE LAR]L 5]
17 REAER — AN TAMNEAET N 5. 3% 2 NI
FIFECH, 2 ASPVCE TR IR AT Ja TN RS |

JUPLa S5 =N 4°CUKFT, BT B e .«
WHE 3.52 emfIPVCHF B s TH2E, #IE, #%°N
FJEh 95%. W N 60 pg/ml K PNO5 %> 4 X, JH 18
AR RET OREBANANE, BT S5 KA 22 )
D FR T BN 2 g LB AN T,
S SEAEAT BN EAEL) 8 ek, BUHANZZ, K522
8 R 0 SR A R S o VRS AT RIS ) 50 AT
TR T RES S 1. R = DL IR PNO SN
JEE LK 2.

£2 FTREAIEAINH, -N. NO;-NE, ERLEMNO;, -NEEHRR

Table 2 Pool of NH4"-N, NO3™-N and gross nitrification rate and NO3™-N consumption rate under different treatments

i H AAA H AL AEA HEHLAC AR H ARA PRI W HPA PR HE TRAS R
THFENO; NE &= (N, pg/g) 14.31 21.42 15.11 7.05 7.24 5.81
HHEFENH, NE R (N, pg/e) 1.89 2.79 2.41 2.38 2.87 3.81

K& E (gk) 224.0 195.5 186.3 184.9 192.3 176.6
FEANNOS-N (N, pg/g) 2.01 2.02 2.00 1.83 1.70 2.01
WG NOS N (N, pg/g) Mo 16.32 23.44 17.11 8.88 8.94 7.82
WILRIENOS N (N, pg/g) Ho 1.90 1.92 1.90 1.74 1.62 1.91
2 LY TNOS N (N, pg/g )M, 4.67 18.13 15.42 1.92 6.50 6.83
#4111 NO;-N (N, pg/g) H, 0.17 0.48 0.50 0.04 0.24 0.29
AR (N, png/(g-d)) 10.78 beB 23.50 aA 19.87 aA 9.75 bcAB 12.17 bA 7.29 ¢cB
(0.55) (2.43) (0.53) (1.57) 0.97) (0.60)
NO;-NIHFEA (N, pg/(g-d)) 22.42 bB 28.81 aA 21.56 bB 16.70 cA 14.61 dB 8.28 ¢C

e KPR R FNT L, NG FREARRR I UL, PR RRRZ7E p<0.05 W3 /KF (LSD %5,

SRR IG5 1 5 L IR PVCAE TE i R8T Ji Ak
g% 24 hWEHUH, HREEGRIRS), ZRERIARMZY),
TBNAREEFE A1 [F]SE 3G 2052« FH 2 mol/L KCIE 4 (/K
TEEh 5.1 EREIEAGRI, BBV 20 ml, HIMgO-
ARG B G 28R JE VP NH, -NARINO S -N i . 1
R AMREI . 70°C KRS, FHMAT251 85
(SRR R RE T HAH A KL

Mo-M, log(HoM,/H;My)
n= X
t log(Mo/M,)
Mo-M, log(Ho/H1)
c= X
t log(My/My)

A IR (N, pg/gd), cHNO,-NilEE
HEA (N, pg/(gd)), MBI NRHRIE (N, ngfg),
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K HESE AL ) AR FERIAN )RR R AR i 21338 B AR AL B9 911

M B IR G Y NIRIRIE (N, pg/g), Hoh#lis " NEE
WIE (N, pg/g), HUOARFRENERE (N, png/g), t
R (1K), FEUT L&

BN AR N 0.3663%, ZEYIRE A R4
IITE 1% ~ 2% JWHE WA, BHTEARE 95% F5E
(AT 2, BT ARATIVH S A 200 1 H 3 PN AR =
I
1.3 #HmlE

TS KR, TRk TR, EE IR
AL TEpHIE UKD, WAL AN,
PR IF S 3P, 0.03 mol/L NH4F-0.025 mol/L
HCERH- B P LL (0 3K, 1 mol/L NH,OAcH:
P TS R, HONEN,

1.4 KBS

K HISPSS13.0 Gevt 8 56 B s 73 Hr o A FH FRL LA
F 525301 (One-way ANOVA) 4347 358 (1) SR A i
HEFNNO 5 -NIH FE A5 5l A [m] I g A B 1) AR FHATAS
RIS bR [ 1K) 25 5% « A T Bivariate Correlate3£47 %% [XI
AL A Z AR I AT

2 FER5SH

2.1 TEEADREMTEHRERIIIENBHEEE

=R

AN T A T A% FERTAS [i] AR R4 A e 21 458 1] (10 5 g 4 T3
HIEFARNK MR 2 W0, AbHR ] S AL AEAE N 7.29
~ 23.50 pg/(gd) Mm¥sh. Hdr, JifbAEA& 1 (23.50
ng/(g-d) A HUESACR AR B (19.87 pg/(gd)ir
A 0 2 T A AT B R (p<<0.05),
BRI BAR, o N 7.29 png/(g-d). LEAFNE S
(A AT, i A A FE PR i %R 2 T A it A A 1
(p<<0.05), Jtath IEAI A FH LA A S5 F HLAE TR i A
BN TN 3.63 pg/(g-d), HEIEREEKT. EAFMK
HTAD, R AR R 1) S A 26 LU AR A RV A R AR 32
1 124.8% F1 66.9%, TEATHRIEAE LR KT
by P Al bR Hb o

2.2 TIERBHUEINO,-NHFERER LK

IS A RS AL NINO S - NI AE . Jrp
NO; -NFH IR AN FL . Shrith, R,
MR INOS NI REAE I 1, AR AR
HO P AAS IR 7730, NOy NI B R & ¥ m T
Ja#, HNO; NI FEE R T B iife . Xl fg
L5 I S KRR RAEALAE g5, A
R VR, [EE AR R TNOs -NAT K. {H
FLAATE DA PRI 2RS4 P B K o 0t — 20 (2o s
IR APRE -

5 35 .
B -
S 0 | o L
= ==
o N HER
% 25 | O NOs NETHFER
!
ao
z 15
S 10 |
Z
= 5 F
i]_ 0 L L L L L |
= 2 2 8B & 0xm %
& 2 2 =B R 2

S 2 = IS

Ab

1 TEISIRE DL RRNO, -NDHFER
Fig. 1 Gross nitrification and NO3™-N consumption rate

under different treatments
3 it

HAT, B ARG T 13 SR A A< i i 3 2 v
R MEARAR IR b -3 U SR 3 B TR AR
KEH R4 R . W3R 3 Pl UEH, A
W 3 Pk B AL ZE7E Stark ATHart ' h0r 11
ARSI E G RV, El e DB AR A 1) B
Tl 2 g mnt e 5 DU B (0 45 SR LU e
TR S AR ], AR B R M,
FRAE LI E S5 R N . T 3 AR B RS AL A B T
by L bR e A, 3507 A SRR - S S AT A (1
LA

3 FELEFAARXNTHEMLERRILR

Table 3  Gross nitrification rate in different soils under different use types

A A W€ I ) W5 75 TIRRIE (em)  EMAIEE (N, pgigd))
BRI AREIXMN M SH 6 AMS A FURFO-CNEERRBHE A 0~15 2.03 ~28.33
Hh AT SR O 43— A JEUIR - PN R B R A 0~10 10.62 ~ 46.00
PUjias BRI BRI bR G gR AR 6 H—10 A BaPS A 0~20 2.01~5.92
PUNBPEIAERRRE L (EsbEmE) 4 H. 7H. 8 H BaPS $iA 0~15 6.66 ~33.92
LG4 1 v P, A 11 H JECIR A0 PNPER R B A 0~10 7.29 ~12.17,10.78 ~ 23.50
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TR AR )58 9 208 Z R g m: pH. A1
USRS 7Kar M. LIRS A 2RSS, (HIX R
SERET ISR LR B3 . VerchotZE M [
A E K A AT R RIS R S AC, &
N, C/N%E b M TR bR AP AR B ARG . MR
4 hu] DU AU B RERA L. AN CN
TG R FEAR, (HATIEENO S -NF = L X pHAA A7 7E
B (p<0.05). LE[F—FH 75 X 1A [F) kb 3 o
AR AR AR TR FENO N i AR 348
L, X A ST A AR . X P

WP 4 S J0) 2 1 398 SR AR A T 5 pHBCAT k3 A D56
A (p>0.05), X u]fEA A 3 A FR ] 5 30
AN R T A G AN ]

W 22 TR A 7K 3 RN s 5 W R A A 28 1 P A
FHINFE . Reichman$P 2R, Ko EE
FH SRR, A S A, Ko R
DR A AE I EAT, oK S i n 2 — e #2
PG, KA B bk A A Ve it AT . S5
ARG R, ERHRESRSY, WEKT & &
IR A AL 23, AR GF st ARBL T _E IR AT

R4 BRHERS pH. LIRANR. £ N & CONMEXREE (D

Table 4 Correlation coefficients between gross nitrification rate and pH, organic matter, total nitrogen and C/N

HHUR AN THEENOS NG & C/N pH
SR -0.216 -0.185 0.896* -0.210 0.882%

e o FoREEML (p<<0.05).

Breuer 5 P2 tof K I 0B W9 PR AE 25 R G (¥
SOOI, S A RN R A A R T
A, RV A R B S R 0 3G i 3G K
Ingwersen 5 E S 48 (5] — AN &R AR 1 BIF 50 v
ARG 1, g IR R A T LA e e I
WL 25°C INEERE, AR5 A& S Z KT
ARHE, AT REE B TR AL TR PRI . A HH g
KT A7 5 AR I - S5k B2 P

A A 2 TR R T NO 5N 1) ¥ FE #,
NO; -N I M 2 3= 290 K B i A= ) IR A R e A A4 40
RIGNOS =N o IX P FE I A YRR AT A 2% D) IR oK
7, B, ASIERH 7 2 3 S A s R S T A A
TRV &5 0 LU B M Bl 2 5 P (R IR B 4 A1 D) AR
K, KT —BHENIBEI

4 ZEig

1) AN[FAE I3 A% B RAS [R] bR bR b 21 358 (1) S A £
TCRAAER R ZESE, fE N 7.29 ~ 23.50 pg/(g-d) Al
Blo LEANFINE AT AR FTA], il IS PR R A% 2
TAMEAER A (p<0.05). EA[EIBRHIA], WHs
R P b A A 25 L A A TR AT PR AR 4 7 T 24.8%
M 66.9% . 1 BEIX it 3 1) 32 SR A2 32 18K 4y
T FSE RN A HE R R NO5™-N (191 FE 25 DR K 520

(2) RAHAAE ARG ASLAT NOy-N T4 FEM)
o NO3-N JHFELE R AL I s p o F AT . A
51 NOs™-N W FE AL M ANE R T 0F, i
(R AL B A v AR R A B, I 55 B R AL A AR T

HAEBRA R 520 F, NOs™-N - [ R R 2 1
BAEILE, XTI HES 2 R EE 4 DR R I AR
WIRFEA K.

(3) B FESHEHR. 43 N, C/N. pH A<
TR, BHAESENR. & N ON KHBH
FHOG, ARFD pH ARG I IEAR DG o« S 1A
YIROEE. BEUEE5H ROE R A B RIETHHE— D IR
W5t
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Characteristics of Red Soil Gross Nitrification Rate in Different Farmlands and Forests

LIU Ya, LIU Man-qiang, WANG Bin, HU Feng, LI Hui-xin

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Based on the intact soil core-'""N isotopic pool dilution approach, this paper studied the gross nitrification rate and net nitrification
rate in red soils from three different farmlands and three different forests. The results showed that: the gross nitrification rates of the six fields ranged
from N 7.29 pg/(g-d) to 23.50 pg/(g-d). The gross nitrification rates of farmlands were higher than those of forest. In the three farmlands, the gross
nitrification rates of the soil with fertilizers were significantly higher than that without fertilizer. Between the three types of forests, the gross
nitrification rate of the soil planting Pinus massoniamas increased by 24.8% and 66.9% respectively compared with those of planting Schima superba
and Pinus- Schima. The gross nitrification included the net nitrification and the NO;™-N consumption. In this experiment, both the gross nitrification
and NO;™-N consumption rates of the farmland were higher than those of the forest.

Key words: Intact soil core-"°N isotopic pool dilution approach, Red soil, Nitrification, Gross nitrification rate



