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Effects of Different Fertilization on Nitrification and Mineralization in Black Soil
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Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: A laboratory incubation experiment was conducted to study the effects of different fertilization on nitrification and organic N miner—
alization in black soil. Application of chemical N fertilizer increased nitrification, as compared with the non—fertilizer control, but tended to
inhibit organic N mineralization during the initial period. The average net nitrification rate was 4.21 mg NO;-N kg™ *d™, 2.38 times that of
the control. The average mineralization rate was 1.18 mg N kg™ *d™, with no significant difference from the control. Combined application of
N fertilizer and pig manure further promoted both nitrification and organic N mineralization, with the average net nitrification rate of 8.14 mg
NO;-N-kg™+d™ and average mineralization rate of 3.69 mg N kg™ *d™, which was respectively 1.93 and 3.12 times those of the chemical N
fertilizer treatment. In chemical N fertilizer plus straw treatment, the average net nitrification rate was 62.7% lower than that in the N fertilizer
treatment, but was not significantly different from the control treatment. However, the amount of net mineralized N was less than 0, with the
average net mineralization rate of —1.62 mg N*kg™*d™ in combined N fertilizer and straw treatment, indicating that addition of straw into soil
promoted the immobilization of inorganic N. These findings would be useful for better applying chemical fertilizer and crop residues to soils.

Keywords: nitrification; mineralization; pig manure; straw; nitrogen

s HE:2015-01-27

EEUH : BXRARREIESTH (41301345,41101284) 5 W ER} 2= B + SRR 515 Y8 52 55 S0 50 5= 1l 42591 H (SEPR2014-06) s TLIR A = 1
B SRFEARFFE TR H (12KJB210004) ; [ 5 B8 24 L 410 H (201409040013 ) 5 1902 BUR B 24 K22 G0 H 5 TT IR 3 252K 2k A Sk
AFETIIZ051 H (201310300095X)

EBERIN 4 F(1982—) B3 VLU KO 1 PR, SE + 3 AU S50 % UARHEUFSE - E-mail : pli@nuist.edu.cn

* BEVEE S 18 E-mail: mlang@nuist.edu.cn



BT R R R R f R B 1327

RERVEVWEREB TN REER TR, B
SRR E WA ZRNEE ABEYIRIU AR &
L w11 ut < SN S| S 1= B LA 2= e
RIER AT AR 2R R WA 50%L 1ok H
WL, T AR IR 4 X, YR
KLU R E S BA TR ER 70%L) 1P, 58
REZUAIAESEE, — B e
95%L L, A4 BT W ) B LR TE LI 25
I, 3 A AL AN B b 1o - e e
TRAE AL R AT A SRR A . R4k,
NHE, EAIALEY GRS AR, A
LA e T 3 PR AE K 1R
PTG B R Al R D, fEARAE 48 i A 4 e
FH S ARRAE AR, K 2 35 R A AL LA S L, R
ARMCBE A P B AR I R A T ARE T 2
FAMIERE AR A B SR, D TR R R (BRTE
R P i 25 SR R TR 3 T R R AR 28 2 & A s 0k A
MK, B R A SO AR R S A R B R R A R
TSR HE . T, F9E 3 R A R A
TR FHEA A2 NP AR 7

AR ER - i 2P [ B A AR R e, X R R A
W% a2 R R IER o TR B A A
AR MBS, B iRk 255D,
T A R AR T 1) -3 it PR AR AR R AT AL
B LA A B SR FH IR I, &t AR IR Fn g ALIE
XF HIERS AR A AR FH 2 A5 & A TR 24
iH . 38 H Mt A R IR RE S ) R LR
S it AR N X A VR A S, i 30 it FH 20 B
P R EVE RS9, it AR /N A HLEEHE
W H 2 0 A - R ML AR A AR
FHO Tt A =5 /N A RS 30 1 2 S 2 o
A WUV E AR AL/ Ao, eah RS FFIA
FE R 2 A it FH % - 960 Ak A P A s TV FH 19 52 i
DR FE ARG AL AR AR ZS it FH =Rt FH B ] A
TR SR 2 N I 2 12 ] U S 7 N i B2 G e
SRS ALAE FH AN AR A FH A 52 i R A R L PRLAAR 75 281 7
ARG .

A 5T DA AR A6 B4R 4 4 2+ Sk BF 5 X8

G, R N IR, B 5 Lt UL | SN S it 4
FEFN UNE FC it o A Ak B0 PR - R IE LR 3 S
e AAE A AT A A P A2, DU O 2R b XAl
A= FP AR B, SRR IR IR A A B R A
SR BERE AR

1 #RE5FE

1.1 RE+F Rl

P - R [ JR e LAR A 2R T BTk DX e 1]
BOGHIR, 2Hh X Jb R Bl 2 R X, 422 9E
W, 2R 2 W AR IR 1.5 ¢ AR R
KR 530 mm, A ZB 2450 °C, 4F H BRES 4L 2600~
2800 h, LA 125 d, L3R ThIEZE 4 SRAFHD
FERBFEIZA 100 a, FLEREFK . LFEFEETX
T2 2 mm FEARIEAS A o HEBEASTR AL 5T an
1R,

PERRAEER B YR P, B FOKRFEFERAE A
AR JE B RS AT 3R, AT i A
FRELE 1 mm 0, 3T 80 CHET#H . JEZEM A DR
TN 30.6%, SR TN 2.32%,C/N K 13.2; FEFFH
AP R 56.9% , R HHM 1.12%,C/IN K 50.8.
1.2 R E

RIGILBEE 4 ASAbFE . RS IEUIE % B 4b B
(CK) i AN FE(N) AU BT it AE 2240 FE (N+F)
RIERLHEREFFAL (NG ) o FREX 20 g(F358) 4F, 43
BI%EA 108 4~ 250 mL — S K =R 4 41,
R 27 ool Hedp 2 g 3R 39 (EE R H )
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Table 1 Physico—chemical properties of tested soil

pH  kFkRE  HAA AR

(H,0)  WHC/%

AR RE WAL KEEA LR
NHi-N/mg-kg" NO;-N/mg-kg’  SOC/%  TN/%

KEEMEANLE Wk Rkl Kk
C/N WOC/mg kg™ WON/mg-kg"  Sand/%  Silt/% Clay/%

4.93 61.02 9.05 11.60 1.60 0.164

9.76 233.3 9.42 12.5 72.0 15.5
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Figure 1 Dynamics of ammonium in soil with different

fertilization treatments
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Figure 2 Dynamics of nitrate in soil with different

fertilization treatments
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Figure 3 Average nitrification rates of soil with different

fertilization treatments
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Figure 4 Net mineralized N dynamics and average net mineralization rates of soil with different fertilization treatments
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