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Abstract: [ Objective ] Soil acidification intensifies extensively in cropland due to anthropogenic activities, thus restraining
sustainable development of agriculture on the soil and affecting environmental safety. Long-term excessive application of
ammonium nitrogen fertilizer results in strong nitrification, and intensive leaching of nitrate accompanied with base cations, which
are the main mechanisms of soil acidification in cropland. However, so far little has been reported in the literature on effective
methods to exert source control over soil acidification triggered by nitrogen fertilizer application. It has been reported that

amendment of readily utilizable carbon sources, such as glucose and sucrose, can promote microbial assimilation of soil inorganic
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nitrogen and reduce N mineralization and nitrification in forest soils. Based on the relationship of nitrogen transformation and
proton flux, this type of organic-carbon-promoted microbial assimilation of inorganic nitrogen could also retard N-fertilization-
induced soil acidification. Does the amendment of this type of readily utilizable carbon sources also have the effect of controlling
or retarding nitrogen transformation and soil acidification in cropland? This question deserves further investigation. [ Method ] For
this study, an in-door incubation experiment was carried out to explore effects of extraneous carbon on N transformation and soil
acidification. Glucose was amended as model carbon source at a rate of 8 gkg™, and (NH,) »SO4 or KNO; applied as model
nitrogen fertilizer at a rate of 100 mg-kg ™. [ Result ] Results show that in the treatments of CK, application of (NH4) ,SO, and
application of KNO; only, net mineralization of organic N and nitrification of ammonia N dominated the process of N
transformation in the soil, which is attributed mainly to the lack of usable carbon sources in Ultisol. Amendment of adequate
glucose as extraneous carbon source promoted rapid microbial assimilation of almost all the NH;-N and NO;-N native in the
soil and amended in the form of fertilizer within 2 days. Within 30 days of incubation, N microbial assimilation quickly
transformed 28%~50% of fertilizer N into solid organic N. However, application of glucose might trigger the risk of N loss through
denitrification. Change in soil pH was closely related to chemical reaction of chemical fertilizer on the surface of the soil and
transformation of C and N in the cropland. Application of (NHy4) ,SO4 or KNOj alone lowered soil pH through nitrification and salt
effect. Decomposition of glucose generated some mid products like organic acids, such as lactic acid, pyruvic acid, citric acid, etc.,
thus lowering soil pH. However, these organic acids consumed protons when decarboxylating, thus neutralizing soil acidity.
Addition of glucose induced microbial assimilation or fixation of NHj-N and NOj , thus inhibiting NH}-N -nitrification-triggered
soil acidification, which could raise soil pH by up to 0.78. [ Conclusion ] Consequently, amendment of extraneous readily utilizable
carbon sources, such as glucose, can promote microbial assimilation of NH;-N and NO;-Nin the soil and mitigate the soil
acidification induced by N transformation in the cropland. All the findings in this study are of important significance for building up
soil N retention capacity, improving N fertilizer use efficiency, and inhibiting soil acidification in croplands of acid soil.

Key words: Glucose; Nitrification; Microbial assimilation; Soil acidification; Ultisol

AR, AR EERE A 1 i 7R Ak
T, T 2T AR AT RS R R R A IR
4, gt IR, K Bt b A S
oA A 7= 451 T - SRR AL Y AR . B
SRUNE 4 T AR P RIS TR AR 485 5 5 i 2 1 DRt bk 2k S
RN A% IR AL Y E AL . K0 Ak EIE
Ja I AR 20 AERFIRI Y, +3 pH W 5.7 W
REAR 2 4.2, Kot FH A4 R AU ek + 3Rk
SR, B A A, RS REREE L
i Bk A R O R A KR, e ke g —
RINVERIEE NS, S5 ZeE .
B U 5 30 MR A 1 1) 4K 380 A A1 1 S BH 95
Jride, S H A R A P ) R

EARFFT O B, bR S i 2 W R A AR a0t
IR A R TS U R B R 1L
HR, AR . DT R,
JE 7 2 A R o ek A B AR 6 R T SR
i, A5 E R 2 AL A, M e R
I [ bR - S S I AR, S Bk E AR A Ak

G RERTE A 3 Get//IE R (3 L PN
o] 2 W RS I &R [ R e T R IR .
MR AR IR, DL S5 R, Mo 3 p R E A
BB 5 T A2 i TCAIL A T 0 R AR 3 [ AR
RARFAG TP IHOCR , XM PLERAE 2 TCHLA
FA) B2 T AR AR P A PT 08 22 RUNE s B 1Y) 1 SR AR A
FHUOT, SR, A 568 25 S5 B R X 7 b e FH 4= 42
R AL SR AR FH B 5 5 D0 4

K, A8 LA ag s Ve e i, w126 53
Mo s JE e 14 (NH,y ) ,SO, Al KNO; Z5EAE
BRI HEY FER, RO B | 1 58
FRALHIFR G AR o BEE 45 R S A AT . B
R A . e G AR R R A R
AP G A5 1) 7 T A5 0 S 34 BT R S

LB

1.1 i
P IR UL aAFE A FLE, KA

http://pedologica.issas.ac.cn



164 + b1

=

58 &

TR E HL RS (31° 6/N, 119° 8'E) £I3ERR 1L
BH 2 4 300 52 47 HH ] 328 56 b 25 1 A B %) 36 2 4 1
(0~20 cm), %FHFTPAT 64 84T 2 53
BAE, CKIE 20 245, HIEEAMRIRY: pH (1K
1:25) K 432, AHLE 186 gkg', Lt
55.0mmolkg ', A MERE 35.6 mgkg !, KMEMER
883mgkg ', NO;-N 2.6mgkg', NH;-N 48mgkg’,
AR 1757 mgkg ', A 3.7 mmolkg s JBE T4
JiE
1.2 SKIgigit

FREL 200.0 ¢ AT E4E (3 2 mm i ) & F 80k
Ferf, SR Quan SIS L, B FOKIEAY
KR R KR A 40%, 8 BTk
A7, YRR SRR e B T T, A C fef g e i) BE —
INFL, DA SRS TIP3 o SR SRR
BT 25 CRHEIREEFRA TSR 7d, B 2~3 K
FREE 1 AN TEAK S, IR 3 Sk B E .

SRy FFF 5 N 0B VR R e - R AL T T, R
T I AR IR AL, $E IR C/N EE R 80 AY HL N fin
T AR ANE (NH,) 5S04 8 KNO;. 3 1 %
TR, WEUT 6 MMbH: 1) X (CK);
2) (NHy) ,S0, (AS); 3) KNO; (PN); 4) #j%jbH
(G); 5) (NH,) SO, +#i %M (AS+G); 6) KNOs+
HAHE (PN+G), BMbH 3 RER ., Hrhaan
MABIEN 8.0 kg T4, 5HEREHEER
INEAE (N) &8 100.0 mgkg ' T+, F&E %R
AKH¥ (NH,) ,SO4 3% KNO; 5E WM A - FErh
FRANFEK 32 60% H A1 RF/K &, 25 [ IR +K
PREF 60%H [RIFEKE, EREFR RS A B
BEA Y 200 6 1y (fF T2 53 g) 247F 100 mL
BET, BT 25 CHEIRISEFRA PR, A2~
3 RFRE 1 UWOFANFEK Sy, DARFE 3 S oK E A .
KiFRmtEh 30 d, 7EHEFRMEE 0. 2. 5. 10 | 18,
30 RAFAIBEIERAE, RO AL BRI 1 34 it D
it 4 pH RAFIES N &
1.3 MEAHZE

pH I E . FREL 10.0 g fif 1, #2081 : 2.5 (XL
T4 oK) IMAERETFK, BWIEHH: 5 min, #HE
30 min, /i pH 71( Thermo Scientific Orion Star A211,
FEE ) WA E

TEERUEY A EAR (MBN) (2 . FREL
10.0 g o+, S MEE A E 5 BRI,

2B 4 FUOR FH 2 843 M1 ( San++System,
SAKLAR, fif>%) i, T3EGUAEYAY &R &&=

%0 (0.45) 18935,

TP A FIE SR MIE . PRI 10.0 g B+ F
100 mL ¥R LAY, #0104 BT KImMA
0.5 mol'L'K,SO4 J& 32 mL, 2% 1h, ., L
ML E , JEV20 CHRAT . IR B NHE -N |
NO3-N R RS #7005, NH;-N 5 NO3-N 2
R Al TR . BRI XT, WFES T 60 Hif,
FHF e MR U, BAEEAHAILASR . FEs
B . MBN. MEREBCGE A . FREGRICTE il
AR5 A, RS AE, 2&maZm
5E 3 JH KOBr-KOH vA4R B 2 25451, ERBUS A
Vol 2 11 5 25 B R MBN B [ A A HLAS A
1.4 HiEAIE

K H SPSS20.0 HXB15 ( Duncan ) %) 4 % 4
KRN F PR RIEAS 0 & U &% pH #F1728 5%
WESN, P<0.05 FREFDE.

2 R 58

2.1 FIEEEITHREI TENH]-N . NO; -N

R THL RN

NH; -N HINO3-N & L3P LA R 2 Ff 25
B, Hg A ] 4 i R A [R] b 2 A 38 b g Bl
AW b5 TCHLE Y [ o 7R A xR s . & 1
SRR, FERINA AR LB, X IEAL AS
b B NH; -N 75 5t Bl 55 5% B 8] A /0N 8 [5G (
la)), HNO;-N &z Fm (K 1b)), 30d ¥557
LRI 2 16 mgkg ', TCHLAE WA /NERS N,
R aE R 8 3.7~9.8 mg'kg ! (& 1c)), PN
ALER ) NH; -N | NOj3 -N FITCHLE & 1 2Bl R 77 15 [A]
EIETE R R, B RAS R LAY R
30.1 mg-kg ™', SEHULHAR BN AR, BRAlR
HE R R 2 A HE AT 498 P A ALY T A6 AT NH -N
M AL R .t T AR TR AR 1R 213 pH
K= 432, ARSI T, 2 S b pe ok
BN AE AL FE ] A7 B, S e A TR K
1 RILTE R LT AR AEAE RS AR, (A
AN5RE

http://pedologica.issas.ac.cn



144

FILESE: IR AR 2L A ISR SV A S LR A (4 52 )

165

MAER A b, 5 CK M, G.
PN+G Hl AS+G AbHEfY) NH; -N | NO; -N FITEHL A M
R WAL, I TCAL AR B N SR
LAY 10,0, 107.0 F1102.0 mgkg ™', TS 2 K
FEE O RRT 1 mgkg !, M EHAEHE N 28 d H;
T H A R AR X — R (&1 1). DAk
SEILULHT, 7o R 0% 2 W e DA 2T LAY
fl4e, m IR A VLA T ER, XX e
THARAAAAEEE L, B, THILAMNHEY R
A FITE DR MO B b I B2 e, #h
X RAETRGERAFZMNTE LN FEHLHY, A
A A LT e, AR T A T
F AR, W] RBBR ) T A o6 i A AU )
M TERHASRG, ZWMEMIER SR X
— ARG A, AT i A R AR A SR A
AR FAREASR, AR REW, ALY
F14) 4 A AN S AT P 42 1 NHG N 59 i ek, i
H A ] PO A HENOS -N A AR 4 T 4F . -3 v ml F)
JFH At 15 7 50k A T a2 PR 4 1 HENO; -N

AL R R 7, A P R 30 3 LA TR 2
BF, A R B A A R R A R DD i TAE A A
MG F0 L A HLBR IR, R Wk PR E S
AE M E GE T ILF-H 4 1T
22 RMEEEITVNEEN T EREVEDE

. ENEENSERMNERNZI

T EPRALTS N NH, -N ZiNO; -N J&7, }57%%5 2 K
Ja AW YRR (MBN) &8 3L F CK Zb# (&
2a)), VEHBHZSAE N ARG MRS, (HBE
FRFRmt kAR, B3R 10 dfE, MAEYASE
5 CK MIZABE (P>0.05). HHERMBEE G,
MAYARSERRE T CK, Rl 4w 4w
NH; -N 5(NO;3 -N [ 3805, BE i) - 16
A RGN, R 5 kIR, Hp
PN+G &b # 2 R & W W, MBN & & #] ik
143.9 mg-kg ', J& CK (78.53 mgkg") A 1.8 f%, %
— S5 R S HTE LR S5 SR — B, UL A BRI
R R IR AN REIR ) 5T, i A -3 v mT R AE )
HA R, FEPREUR AT 20 R JCHL AN 2 B B B

a) b) c)
120 1201 150
3 TDD
90 90%}13\':,/0/1‘:'/D 2 120
— \ — |
5 s \ g
2 ‘| _?4‘0 \ = 9
) | _O_CK _A_AS o0 ' % 90:
E 60p E 60f e !
< ' —CI—PN -0 G = [ s
< A a < 2 6ol
= v TR as T 5 g oip
z ' z \ - ‘
301 30 ¥
' \ = 30F
1 ' HQ ]
¢
0 0 u! | 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30

5355 E] Incubation time/d

IE: CK, XIH##; AS, (NH4) ,SO4; PN, KNO;; G, #4iHli; AS+G, (NH, ),SO,+# 4l ; PN+G, KNOs+#j %4, A, Note:
CK, Control; AS, (NH;) ,SO4; PN, KNOs; G, glucose; AS+G, (NH, »SO4+ glucose; PN+G, KNO;+ glucose. The same below.

A1

Fig. 1 Effects of application of glucose and inorganic N fertilizer on dynamics of soluble NH;-N (a)),

TSI ATHRAN TCAHL ST H 3% PE NH;-N (a)), NO3-N (b)) FLETHLEA (c)) 30 RIFFM R A sh A5

NO3;-N (b)), and total inorganic

N (c¢)) content during the 30-day incubation

(ELBER 15 97 I TR] A0S, 90760 200 R Ak 28 v )
MBN fEZ#7 T, SEIRAE/N, FiRal g % 4k Bl 22
FARE (P>0.05), & EERBINGIG , HMAEY)
AEAE TUH A FH IR G0 A A a0 SRR 9800, ik
RS BN S, AR W 0L S U2 % e R 2k
FrAfinid sh MO %00, BB, S MBN

B AR AR

Quan ZEUM DK BT 9% FH e S v B Y 9 Rk
— KA AR A L T A A R A A L
AR EFNAAY R AT S [ 5 A5 & AR (
/NTF 130 mgkg '), HORREACFERIGH @225 (%
P AT M )o AFLER A 26 4 A HHL 0 5 4 1 T I A

http://pedologica.issas.ac.cn



166 + b1 2 e 58 %
a) 160 - T B EAANAR . KL, W02 93250 nl 76

120 - &

ol
A

YA
Microbial biomass N/(mg-kg™")

80 -

%

B

40

b)
1150

$ B
1100} 2

1050 F

Organic N/(mg-kg™)

AHL

1 000

© 1300,

4 Total N/(mg'kg™)

1 000 - : : : . ‘
0 5 10 15 20 25 30
$%FEt 8] Incubation time/d
K2 S el A IS #EXT + Rk e A
(MBN, a)), AHLEE (b)) MILA (¢)) WBEHEEm
Fig. 2 Effects of application of glucose and inorganic N fertilizer on
dynamics of in microbial biomass N ( MBN, a)), organic N (b))

and total N (¢ )) during the 30-day incubation

LR A, F 25 NH; -N 5{NO; -N B it 1) 4b
M, HEEEAA VSRS EER IR 18 d B ER N
(E2b)); AS+G AbFETEREFRE 18 K, HIEAMNLE
FOAF A KA 1138 mgkg ', % CK Fl AS 4bBH43 5]
BN 9.6%F1 8.2%. KiFE 18 d i, TIEFMA A
AEEA FRBSE, H30dR3RM4Rm, Fm
AR G, AS+G Fl PN+G AbBEXGHSAH N 19 CK . AS
F1 PN AbFR[EAHA HLAAR 5T 33,7, 84.2 Al
61.4 mgkg ', WHNELHLA 28%~ 50%I%4 4k Hy T

JE N ST A R A Ak, R e £
HEFEAA HLA . Quan ZEUHFFE R, SIS
RN F B A 3 rf . LA W) 8 21
MBN, {H#%53% 3 dJF, WA EmE &5 T
R, T [ A A B2 2 2 DU B B 3, e 23%~28%
1) I ML &L Ak o 18 AR A A0S 0N T 2 afF 3 v
NO;-N HE, X 5ARLIMEE A —8, X458
WUESE T’ 2a) WPl as i, A e ds ey
PR AR A Y 0 B, SRR R TE A R T AR
Py 145 1) T ML LU Ak Dy B R 1) 211 R AR AT PLAS
R BEAL, BRI A HE ST S A FH BRI AT AR 2 A o
Kt NHj-N LAKNO3-N 1978 3 b iy B 4E, J5 A
LA T AL Bl 2B W R, 30Tk 2 21 4 A H JE L
AWk . 4 s JIER HRCR B EEE

Ak, M EESRMERE L, BIERER
AP ASIN A AR B L7 100 mgkg ™, {HA AL B4
R AR, WS 250 RN R R Ak 4 R
Fr AR T AR AN I A R (& 2¢)), ix sk
&5 S 3% BN A 24 0 n] A 0T PN A JE LA R B
Yk, Ik — L R E A A MR, (AR
B0 Rt TR I 3 B i KU, b S A Ak
R A1) A 25 5 i A SRt %) Ak B B G
IR 25 A S B ) R R VR T Sk AR B A Ak 4R At el
TR,
23 RMEEE LN REAET T8 pH HWEhE

T

PP 3 AT, A A R R B T kB e 34
Xf + 35 pH F= AN ERR BE R . 515 FR0IIR B pH
AHEE, CK. AS il PN ZbBEZEFEAS 30 d (1577231 [A]
58 pH HIFRAK T, R E IR 18~30 KN
HA A B IR CK R AS 2SI AR T 0.41 F10.21
A pH Hfy, X FEREAER =L T KE R
T, X5E 1b)) MZERMEEIE, 5 CK AL,
HIETHE( G)TEREFRAT 5 KIFAXS pH =4 B B &2 i,
Bl (55 10~18 X)) BT pH, 118 d
J& pH SEHAIM#ES, X pH g & TXFIE; AS f1 PN
JIA 38 25 K0 10 2 T R 131 pHL, Fhoxt HR A 2
() 4.32 43 WIFEARZ 4.05 A1 3.85, #i45pH A ZUE A&
Jiti JFH 5 RN PR Y A B L, 53R K pH JCHA
Z5, BIER IR AS+G B AS AbBREE N B

http://pedologica.issas.ac.cn



14 FILESE: IR AR 2L A ISR SV A S LR A (4 52 ) 167

FEAL T 3% pH, HEFRvI2ZES ARG R, % 5 X
pH ZE{E AR5 0.5 4> pH BAL, (HEEFREE AR P4
AR AR E (P>0.05), 5ZHM, PN+G 5
PN KbEAHLG, 7E55 2 Rt W g3 n 7 4% pH, 4
J&i pH 22 {H4EFFTE 0.68~0.78 Ffii Z [A]

—— AS
-aA- AS+G

—8—PN
- 8- PN+G

——CK
50r -o-G

0 5 1.0 1.5 2‘0 25 3‘0
£ 750} 8] Incubation time/d
B3 WS pE e JCHLEAC ST 158 pH B9 sh S m( $ld
bRz, FER RS 2R )

Fig. 3 Effect of application of glucose and inorganic N fertilizer on
dynamics of soil pH

1€ pH A5 1k 54k 2 R AE - 336 1 ) A2 g
DI R RS FE S M G . 15802 (NHy ) ,S0, Al
KNO; I AZIHE, NHj FIl K45 4936 i 1 3 3k
APTRI H RSN, Al 3 AR IRAR S 5 K i )F
RO H, PR PR 80 2 R AR AL A 214 f
12 pH 7E I T4 224 5k 2 R IR A 32 2 S R PO
AN, (NHy) 2SO, 1) SO; FELTHE rf1 43 K A LR
B, JFREC OH, e —i MR Fh /e ™Y,
BRI, B KNO; 2 Fi (NHy ) 2SO, /) 3 pH 3
% CIEL 3 ) T 4458 pH 7E 3% 70 B2 A i 2l W) 3222 S e
RET R 5 o FERUS I AR b2, th A
MURIA L T FEAE S B L7, 1 1 mol NHj-N
IS AE 227 4 2 mol HY, P4 Ab B b pH BRI T,
RS 18~30 RiysEFRE (& 1b) FIKEl 3),
SRR AR SRS 5~ 18 KA SRR T 13 pH,
P TR R A o i e A A LR AR 35 pH TR
Rukshana Z5CURGEEIEHT, 30 h IR INa 4585 1k
AEYTEEG R, A R RERE . O RIRIG IR
RSP R YA LR, ELRR . NERRR . A
MR, fEuE 3 pH TR, M 18~30 Ky, £
SEAHURE LI CO, i A THFES MM HY, It
pH A7 B S0 b T I A A oL U e 1)
AbEEH, 1 mol NHy-N A A W Al b Rl A 23 7 Ak

1 mol H", [Htt, REFRRT 5 KW RIALAE IS8 0 By
Brip B IRAR T 3 pH, 15 WA LR 98 AL W)
FEdE @ T 13 pH., BARMTAE S (NH,) 2SO, Pt
Ab 3 NH -N AR 4 2 0 TR Ak T, T B it
(NHy) ,SO, ZbBi iy FLEm i, (LA 24 10%
NH;-N &4 TiER, (HW0HER pH AH2ZEAR
M. Wi, TR IERILAE R E A L3,
NH, -N 19734 A 97 [R) Ak AR A Eb R f NH -N ik A
FH, A W S A SRR A O . TR 49 5 NOS N
F14) P it A 2 e A 0 ) Ak NG ML A4 L 2 A
T OH Wy Rkl HIHFE, Hitt, X —4b# 43 pH
P 0.68~0.78 ALy, WERRIE T IR . RN
S R AR R SR R A F R R A A
SEEIFFERIRET 2 K, M INE AR BRI S
RIGA A HLR T3 +HE pH FRICH S, B,
D A= Il Ak & NH % NOj3 #5465 74 28 AL [m]
FHEEE R i H, A 2 S5 AR A2 i AT U
ARk, IOE AT LA/ 2 SR i A R 2 LA Ik
AR HIERRACVE R, i H AL AR . A n
o] s B AR A K A o, R BRI AR A
RIS S A ) 5 EEAH DL, S SRR fL O VR
TR IRA RIS

3 45 &

T 5 TR A TH 188 v 5 o 2 0% 14 7 26 W 258 )
FHBRUE, AT R g Bl A P 3 RSB rh e 25 R AN 25
RHFEAL, JFREIRFEAE D BIEFEAHA LA . X —id
R AN LB AT 48 ey 21 58 £ 2R RE 7 A RUIE R T 5 ) T
T3, RIS AT 585 T 8 2 AR i 1 B i 2 U R
B MR . L, ARFFEEE R RHR Ak
FACH AR R A 2R X, (HSEPRFAF T
ey 42 A7 BB DR A B0 AN SR L S XURR Y I BR
) 5 R ST

S %Wk ( References )

[ 1] GuolJH,LiuXJ,ZhangY,et al. Significant acidification
in major Chinese croplands[J]. Science, 2010, 327
(5968 ): 1008—1010.

[ 2] Barak P, Jobe B O, Krueger A R, et al. Effects of
long-term soil acidification due to nitrogen fertilizer
inputs in Wisconsin[J]. Plant and Soil, 1997, 197 (1):
61—69.

http://pedologica.issas.ac.cn



168

+ i

e 58 &

[ 10 ]

[ 11 ]

Zhao W, Cai Z C, Xu Z H. Does ammonium-based N
addition influence nitrification and acidification in humid
subtropical soils of China?[J]. Plant and Soil, 2007, 297
(1/2): 213—221.

Zhao X, Xing G X. Variation in the relationship between
nitrification and acidification of subtropical soils as
affected by the addition of urea or ammonium sulfate[J].
Soil Biology & Biochemistry, 2009, 41 ( 12 ):
2584—2587.

Cai Z J, Wang B R, Xu M G, et al. Intensified soil
acidification from chemical N fertilization and prevention
by manure in an 18-year field experiment in the red soil
of Southern China[J]. Journal of Soils and Sediments,
2015, 15 (2): 260—270.

Gilliam F S, Lyttle N L, Thomas A, et al. Soil variability
along a nitrogen mineralization and nitrification gradient
in a nitrogen-saturated hardwood forest[J]. Soil Science
Society of America Journal, 2006, 69 (4 ): 1262—1271.
Ma Q X, Li W, Pan K W, et al. Effect of continuous
glucose addition on soil N transformation of the Pinus
tabulaeformis and Cercidiphyllum japonicum plantations[J].
Chinese Journal of Applied and Environmental Biology,
2013, 19 (3): 426—433. [Ta M, 2, I, 5
R 8 B RS KT AL R 3 A R AR 9 U A A 5 )
[J1. NHSS®EEAY M, 2013, 19 (3): 426—433.]
Dong DY, Wang DT, Ma H L, et al. Effects of adding
glucose on soluble and microbial nitrogen in subtropical
broad-leaved forest soil[J]. Soils, 2019, 51( 1): 19—24. [#
ZE, TPHE, Basg, S AR T R et
MR SEEEALRYREI[D). +3E, 2019, 51 (1): 19—24.]
Magill AH, Aber J D. Variation in soil net mineralization
rates with dissolved organic carbon additions[J]. Soil
Biology and Biochemistry, 2000, 32 (5): 597—601.
Bolan N S, Hedley M J, White R E. Processes of soil
acidification during nitrogen cycling with emphasis on
legume based pastures[J]. Plant and Soil, 1991, 134( 1 ):
53—63.

Quan Z, Huang B, Lu CY, et al. The fate of fertilizer
nitrogen in a high nitrate accumulated agricultural soil[J].
Scientific Reports, 2016, 5: 21539.

Lu R K. Analytical

agro-chemistry[M]. Beijing: China Agricultural Science

methods for soil and

[ 21 ]

and Technology Press, 2000. [&-anh. el fb2=4)
MrorikM]. dEat: R RRHESOR B, 2000.
LuL,Han WY, Zhang J B, et al. Nitrification of archaeal
ammonia oxidizers in acid soils is supported by
hydrolysis of urea[J]. The ISME Journal, 2012, 6 ( 10):
1978—1984.

Zogg G P, Zak D R, Pregitzer K S, et al. Microbial
immobilization and the retention of anthropogenic nitrate
in a northern hardwood forest[J]. Ecology, 2000, 81( 7 ):
1858—1866.

Burger M, Jackson L E. Microbial immobilization of
ammonium and nitrate in relation to ammonification and
nitrification rates in organic and conventional cropping
systems[J]. Soil Biology & Biochemistry, 2003, 35(1):
29—36.

Wang J, Sun N, Xu M G, et al. The influence of long-term
animal manure and crop residue application on abiotic
and biotic N immobilization in an acidified agricultural
soil[J]. Geoderma, 2019, 337: 710—717.

Cheng Y, Huang R, Yu Y F, et al. Role of microbial
NO3 NO3
concentration[J]. Acta Pedologica Sinica, 2017, 54 ( 6 ):
1326—1331. [, W&, Kz &, % WEREEA
[7) Al 3 A 7 AR AT L T R R e B TR MR I (0], Lo
i, 2017, 54 (6): 1326—1331.]

Szili-Kovacs T, Torok K, Tilston E L, et al. Promoting

assimilation of soil in reducing soil

microbial immobilization of soil nitrogen during
restoration of abandoned agricultural fields by organic
additions[J]. Biology and Fertility of Soils, 2007, 43( 6 ):
823—828.

Cheng Y, Cai Z C, Chang S X, et al. Wheat straw and its
biochar have contrasting effects on inorganic N retention
and N,O production in a cultivated Black Chernozem[J].
Biology and Fertility of Soils, 2012, 48 ( 8 ): 941—946.
LiJY, Wang N, Xu R K, et al. Potential of industrial
by-products in ameliorating acidity and aluminum
toxicity of soils under tea plantation[J]. Pedosphere,
2010, 20 (5): 645—654.

Rukshana F, Butterly C R, Baldock J A, et al. Model
organic compounds differ in their effects on pH changes
of two soils differing in initial pH[J].
Fertility of Soils, 2011, 47 (1): 51—62.

Biology and

(REHE: RRA)

http://pedologica.issas.ac.cn



