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Table 1 General properties of different soils

TEH LEEE  CEC &/ AR FEE &% EXE® ERE wEHs

Sail Depth cmol/kg Total N Organic Mineral Total P Olsen-P Availablc %5% pH
(cm) (%) matter N K Physical
(mg/kg) (mg/kg) (P:.0s%) (mg/kg) (mg/kg)  clay
content(%)

BHELX  0~20 6.75 0.037 48 19.0 0.15 3.20 135 23.10 8.18
Byt 0~20 9.76 0.072 9.0 14.7 0.19 4.00 130 3250 8.48
20~50 8.40 0.055 7.3 11.0 0.16 3.50 100 37.50 8.36

50~110 10.12 0.049 6.0 9.1 0.16 3.50 85 39.20 8.46

110~150 8.36 0.035 37 6.4 0.18 3.60 117 35.50 8.4

amt  0~30 14.24 0.080 9.5 15.1 0.15 3.00 262 48.00 8.38
30~45 17.91 0.070 7.2 11.8 0.10 1.50 117 50.80 8.38

45~170 14.43 0.060 6.0 12.7 0.13 1.70 110 53.70 8.32

70~110 1691 0.055 52 119 0.17 2.00 82 56.80 8.47

110~190 10.57 0.050 4.5 9.7 0.16 4.00 70 48.90 8.35

mwWt  0~30 15.07 0.075 9.2 18.8 0.18 4.00 355 - 8.22
30~90 13.07 0.065 6.1 15.0 0.15 3.50 215 - 8.32

90~180 10.40 0.040 4.0 12.0 0.16 3.50 70 - 8.24

180~210 10.10 * 0.036 40 103 0.15 3.60 100 - 8.28

KBt  0~20 18.82 0.172 27.0 20.0 0.16 9.50 117 55.32 6.52
20~35 19.10 0.103 15.0 12.5 0.12 7.70 110 53.25 7.08

35~58 16.81 0.081 11.0 8.2 0.09 3.40 170 58.63 7.36

58~70 12.09 0.048 4.5 6.5 0.05 2.45 65 69.05 7.56

70~100 15.55 0.043 30 6.0 0.09 1.00 165 68.08 7.54

®EE  0~20 19.37 0.060 7.1 8.5 0.08 7.90 170 64.20 6.85
20~30  23.11 0.055 2.7 7.0 0.05 3.15 150 65.10 7.12

30~70 2394 0.055 1.2 6.1 0.05 3.14 158 66.92 7.83

70~100 2144 0.050 1.3 4.5 0.11 4.20 158 67.20 7.50
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121 AR EMAERNERAK  FBER 2mm FLH (10 + 0.1) g WAF LHET 50ml =K
o, A S TF 100pg/ gN BB, (f + Bk 552 BRI KR 60%, AR, ARCHEREE
WO, AR OHLE, RIS ASHEMB E# 2~3 4NN, BRKRE—K, LERIREHKE. EiE
B 30CTIHESR, FURIKRHEAE R, AR RS [ AR EEWE ESANHSE.

122 &EEEWIAK REEERMBMESM L8, BB +,0~20 R 110~ 150cm; BM1,0~30
#1 90~ 180cm; KB 1, 0~20 1 58~70cm. 3% “1.2.17EHATHEIRIRY. FEAF o () 6 A 0 <& B & 8.
123 WEFE SE50ARBELG, BARABEERLANE; BEPE, B LA ER—
ALk, KA ABRRAME; B E54% 8 Silva fl Bremner 34038 118, in KOH &1, BiE, KEHEY
HMAoHimEEE.
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2._ Yellow cinnamon soil
2 cm NH-N NO-N

0~20 . o
g 120 20~30 |- -— A A
3 Loessal soil 30~70 |——— @ o
g 100 70~100 |—— ® o
2 80
%é 60 —~—0-20 NH:-N Lou soil
z 40 ~—0-20 NO,N| cm NH-N NO,-N
T 0~30 |—— & ©
Z 2 30~45 [- - - A A
% 0 45~70 |—-— ® ©
2 0 4 g 1 14]70~110 |—— & O

SRR 110~190/—— *  x
Incubated days (d) Incubated days (d)

E1 R FRE A 8 5 NH, -NFINO,-N#) sh 5284k
Fig.1 NO;-N accumulation and NH,~N depletion in soil samples
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B Mk e R KB R TWE N 2.70~ 16.58mg/ kg » d, BEH ¢t Z R/, K 1.31~3.45
R, Bt B+ MBER L, K525k 16.58 M 15.12mg/ kg « d, AR #ATBRAR; X
AmtBRMEES, &AM KK 13.0 7 14.04mg/ kg * G BREABINERERE,
K_ 2k 8.55#12.70mg/ kg » d. XERBARF MR TWK K_ER KT R —bigs 5
B K _HER, K_#K/DREBRAR 1, % 512 A [ g TR s mi b /e AR EE, SRRV
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Table 2 Maximal rates and delay periods of nitrification in soil profiles

Bt 3 TREE A NHANMEE NO:-NRB  NO»-N accumulation
Soil Depth Initial NHe~N BRHERE BEH BARER
(cm) conc. Maximal rate Delay period Maximal
(mg/kg) (mg/kg * d) @ accumulation
(mg/kg)
¢ = 0~20 100 15.12 1.46 100
Byt 0~20 100 16.58 1.31 95
20~ 50 90 6.98 35 85
50~110 68 - - S
110~150 70 3.38 9.4 37
amt 0~30 95 13.0 31 95
30~45 42 - - 2
45~70 60 - - 2
70~110 80 - - 2
110~190 83 - - 20
Bt 0~30 98 14.04 1.4 100
30~90 74 481 6.06 60
90~180 67 - - 10
180~210 74 6.29 5.57 68
biS ko 0~20 70 8.55 345 85
20~35 50 - - 21
35~58 59 - - -
58~70 59 - - 4
70~ 100 31 - - -
wRE 0~20 49 2.7 2.16 33
20~30 34 - - -
30~70 33 - - -
70~100 21 - - -

RCIDL R — 8 3t B Yy 36 0 8 R B B A €.
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2.2.1 WHERASEIREEMFYENE HULERTA ARLIREANEELE
KEHAFERAFHAEER. IHWHAERARNARERARE LTEZ LMK KGR
HEYE ¥HROEH, SAALEHELERABARBAEKESKEEYE &
FHRATER (FE)DRN:-WBUEAST RE SBRRERPREMRX, AXRPCEEX
KF; SREBE. YRR AR BF QARX. XUES L0 e KB E & R bR & wm ik
EAKMEERR. Anderson E'NVCHR R LREMAEANER S LRAR, 20K
R FXHRBRAMXE. GRHER TRERSHAERBXR, SRBA -8, T
SARRIMEA K. 10R LAk E SRRy IR AL, IR E w4k o 5w 4 4
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Table 3 Relationship between soil general properties and NO;—N maximal accumulation

ot 334 iiES 3 TR X
Soil property r Soil property r
AHLE 0.354 o5 ¢ 0.469
2% 0.246 CEC —0.446 %
R 0.712 % pH 0.244
X 0.509 % YIBPEROR —0.678%
B 0.28

RE2, HE2THRES, HUERAEHELETEERTTELIG AR I REERT
L, MR E ER T3 L,

Recovery of NO;-N (%)
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Fig.2 Difference of nitrification in soil profiles

222 E51XBEGBHHRE REHEATBE, BT H#HITWMERI, BSEHED
R, s LT YR E e, EWEE, REL. BRN 23/ HRAER b, A R EMILE
FRERHAERBREMBN L8, AERERT SR LATE. RE\ELWYESE, R
PRESEANRKBHEREG LREEH X, I TRIEX—EE, RIIFTHELIERES. %5
BERREWMAERN LRHTTEEEAR (R4, ERENHETREARSEER
BRSNS, R E A, B SEN AR, TREH B 2 A% R % Ret
Bl ESEMELE 10mgNEA, HER/D, XA ISR TS KM, F 1 RE&A
BEARXDBWAMMEK. X508 MERT EHNTRERYHE -8, U TELRER
SR 8], S A A B 52 B R B 3 3% B R B B K T 3 A, BB B B 3K 58% ~ 97%, B R X
B, BB HE 61%, TRiE 97%. Axley fl Legg!'iRill: ERAARBE AR 3, n
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Table 4 Ammonium fixation in different soils during the process of nitrification (mg/kg)

T3 TEREE Rt B e &g
Sail Depth Initial fixation Fixed NH4-N during nitrification 2
" (em) " % Tsd Fixed ammonium (%)
Byt 0~20 203.0 196.5 224.6 211.0 8.0
110~150 181.8 200.5 216.6 2400 58.1
Bt 0~30 221.8 224.6 205.2 219.2 0
90~ 180 173.7 2353 250.5 259.3 85.6 °
KB+ 0~20 208.5 240.6 2353 226.6 18.1
58~170 192.5 2193 2353 250.3 57.8
BEe 0~20 2139 2872 267.4 275.2 61.3
20~30 213.0 248.7 307.5 310.0 97.0

ASEREBALHEN A RS L RE & A BT B FEE. NRE &R
kUL, 7E 50 REYIEFEBTE A, IVF 10%~ 15% B A &S E UMS R IE X8k B,
AT R THAFHEELE, £&BRBK®, KR (90~ 147cm) B &I &
wY, HRENBEEGYEMBE, BEENBRE. B THKBLIHOWAT R RE &
B AE. BTRAZERESE 1S KN, B SEsg L7 mER IR EERAFRR.
B, B E A E LW E AR E S, S E AP ERRE L
W, HEERZ TUREMS, TEEA T LR BEAZSA~EBBERNER.
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NITRIFICATION AND DYNAMICS IN PROFILES
OF DIFFERENTLY MANAGED SOIL TYPES

Zhang Shu-lan Yang Xue-yun Lu Dian—qing Tong Yan—an
(Shaanxi Soil and Fertilizer Institute, Yangling 712100)

Summary

The 23 soil samples including the 6 types of managed soils were collected from
different regions in Shanxi Province for this research project. The change of nitrate
nitrogen accumulation with time was determined during the process of nitrification.
The equation, dN/ dt= bNM(B-N) / B(N is the amount of NO,-N accumulation, ¢ is
time of incubation, and B is the asymptotic value of NO,-N, depending on the
amount of NH,-N added to the soil), was used to represent the accumulation of
nitrate nitrogen with time. The maximal rate of nitrification (K ) and the delayed
period (¢,) were derived from the equation and used to characterize quantitatively the
nitrification process in various soil samples. The K__ and # of surface soil samples
were from 2.7 to 16.58 mg/ kg. d and from 1.3~ 3.5d, respectively. The K_
decreased and ¢, increased with soil depth. Some soil properties affected the rate

parameters.
Key words Soil depth, Nitification rate, Delayed period, Soil property



