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Effects of CaCO; Application on Soil Microbial Nitrogen Cycle in an Ach«Sml

GUO An-ning?, DUAN Gui-lan®" , ZHAO Zhong-qiu', TANG Zhong®, WANG Yang-yang', WANG‘B&m‘l2 ¢
(1. College of Land Science and Technology, China University of Geosciences (Bel]lng) Beijing 1100083 China; 2, Dep‘aﬁment of
Soil Environment Science, Research Center for Eco-Enyvironment Sciences, Chinese Academy of Smences Beijing 100085 Chma
3. College of Resources and Environment S¢iences, Nan]lng Agricultural Unlvers1ty, Nan]}ng 210095 China; 4. College“of Resource
Env1r0n-ment and To‘unsm Capital Normal Unlverslty, Be}]mg 100048, China) / ‘ = & g .
Abstract Soil riltrlﬁcatlon and denitrification”are 1m15'u rtaht steps in closing the nltrOgen cycle. -"'Understandlng the effects.of- CdCO i
application on the physmochemlcal propetfies ind nitroger cycle in acid soil would/ pr(?qde some Iheoretlcal and technlcal mformatlon
for stable and sustamal)le utilization of this agrl(ultural soil. In this study, a fleld triall was“Conducted in dengtan city,, anan
provitice. JIn this field, the soil pH was 5. 54 dnd (a€Q;, was applied at four levels: 0,2.25,4.5, and 7.5 t-hm~ 2. Aftér one
season of rice cultwatlon the _soil was sdmpled to determme dissolved organic carbon (DOC) NH, -, and NO; -N levels, and the
potential nltnflcatpn rate' (PNR) and demtrlfymg enzyme acf1V1ty “(DEA) were measured. The results showed that CaCO, application
improved the content of soil DOC (762. 10-868. 58 mg-kg™") and PNR [0.59-0. 82 pg-(g-h) "' ]. However, excessive application
of CaCO4(7.5 t-hm’i) revealed an obvious inhibition on the activity of soil nitrification. Furthermore, the result of Pearson correlation
analysi§ indicated that soil nitrification was positively correlated with soil DOC and negatively correlated with NH,’ -N content, whereas
denitrification had a significant positive correlation with NO; -N content and soil DOC, but a negative correlation with water content.

Key words:acid soil; CaCO, ; nitrification; denitrification; nitrogen cycle

AR ARNE Bk 12 (AT RR DR IR 8 1655 ( Ca0) , {H A AL S K 237 A 2R B 4k 27 K
T IR E R I T AN W, BREE AR AN BRURCHE R R B G R IR R EH
Frastt. j:i%@ﬁ%%i%ﬁ%‘ﬁk%igﬁﬁi 2 BREEFEE H CaCO, Mt BB PE T3, Fh CaCo,
Sl R ARG . B TCE ASR RS B K & A AR R, CaCO, BAT 5218
b, TIEBUEY IR VEREAR, S0 b IR AR W B o R b R T R A SR A R AE, B fE T
R R A SR AR A R B N R EORER P R A KB R 2 R B O o B R
FER AR SR BN BRI E 2 RS e B B AR (0 TR LA R
PR R AL P I S AT B T UM, SR A DS SRR B R IS TR R AR 4y 5. T
B AWIEAL , R i 2493 [ b Fpse ke ————— ‘
JEE () RS PRI, el G BEAT RO R A1 IR b ﬁ%g 2?%};%7[&%3? #ﬁqaj}?lg}%_(0236114503015) WIT A R
F 1658 I 3 P i 7K R 2 4 7o v Bl B A gt 010001 HiL 7% et
@f{ll‘iiiﬁﬁﬁj}ﬂﬁjf(%ﬂzﬁ\ﬂg%ﬁﬁzﬂﬂEi%ﬁﬁl[‘i EERAN: LT (1993 ~ ), Lo, W os A, EBAFSE I o b

BG5S R , E-mail ; guoanning0084 @ 163. com

*ﬂ%% E@Eg%ﬁ@ ?‘2 Iﬂrﬁﬁig1ﬁﬁﬁ E"Jéliﬁj‘f(’fh * fﬁ{%{’ﬁ%,E—mail;duangl@ rcees. ac. cn



3484 2N 5%

B 38 %

U RIS % B G K P S A 9 R 1k B 4 A5 LA
et - MR M AR ) T AN R AR K A .
{H Huber %7 (52 R WA K EE i T HIER)ZE
FE R fE R | S8 A ML S R R
HEZEL (B 5 26 A R it A7 IR A (H £ 5| /i 4 AR
g NI B A st /i Ho 251k 4 e 4 |
B BERE T R A, Ak IR GUE D TE R RREAG, =
HAEY . T H, S R A R R 1 e
CaCO, Xt TP AIGA RIS

B EE A H A2 R YE M R e 2
J e A S A WO v T AR AR, AR PE
( nitrification ) F1 S A6 AFE H ( denitrification ) J2& 1 35
RAGFR P A E BT, XA 8RR EE A2 AR K.
ST AR M+ HER AN R Y CaCO, Xof 4 48 3
ARFRAGPE T | - HEm A AN S Ak 1 B 5 ), AT
FBEANTR] CaCO, il Jin & X - S350 A= W % PR i s i)
ALt TR M R N CaCO, (CK) | 2.25
t-hm A& (LC) . 4.5 t-hm jEhnE (MC) | 7.5
t-hm RN (HC)4 AEEE 5347 T K[ Ca€O, it

Wi, D3O SR R PR A 385 B i CaCO, V8717 + 3 R
PR B A | R AL AT RS & R R
N IS N =

1 #RE5FE

1.1 X

FH 1] 328 35 057 350 e 4 90 VR B T 0 B o Y R
(N112°53" E27°46") , iR 58 [X @ WV P 2 XU 7 1)
A, X IRIKAE 8 R AL, 3 pH G R S A
A, T ELAR S Y E T LAY MR A K.
L2 R

ASCHRPEBR 435 & T (1) Ajtn CaCo,
(CK) . (I1)2.25 t-hm *CaCO, Jfifn#(LC) . (1)
4.5 t-hm~* CaCO, Jifi & (MC), (IV)7.5 t-hm >
CaCO, Jififniz (HC)4 Fhab3, BB E A 4 1K,
— 3t 16 LA/, AN TE B30 m”, HER
0 FES 45/ K 43 BRI ﬁﬁa«é{%m%ﬁﬁu&&
) 15 ST |4 /INX BEDLES (P L), B i
B R o). K AE 2016 4F 5 F,UE€ EfJ7J<

P H AR | VR R AR e REARART 2 J“‘"Jﬁf_ﬁ,/\j:i% e
CaC05-7.5 thm™ Blank CaC0;-4.5 thm™ CaC0;-2.25 thm™
V-1 I-1 1111 I-1
Blank CaC04-2.25 thm™ CaC04-7.5 thm™ CaCO5-4.5 thm™
1-2 -2 V-2 111-2
CaC04-2.25 thm™ CaC0;-4.5 thm™ Blank CaC05-7.5 thm™
-3 111-3 1-3 V-3
CaC0;-4.5 thm ™2 CaC0;-7.5 thm™ CaC0;-2.25 thm™ Blank
11-4 V-4 114 I-4

1 HERBHERS

Fig. 1 Plots showing the field experimental design
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JRFARD; 20 min, FEATA 8 mL DEA ¥ (KNO,-N 56
mg-L~", dextrose C 288 mg:L™", chloramphe“rﬁ.(-?ol 2
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B TRIEIE L Agilent GCT890A) Ml5E N, O 7 a’i y
A 109 1 Z&J&%ﬁ?ﬁﬂﬁiﬂﬁé%?ﬁﬁﬁﬂﬁ jarN rel EI’J
Fﬁiuﬁfiﬁﬁ%ﬁﬁﬁﬂ N,0 B 5k Ny ,F)?UFH—YJ
() N,O = Az i *Kfﬁ%@iﬁ%ﬁﬁﬁﬂﬁ{ﬁ%(dem_tjrlfymg

AHIF 5T Hp I Atk B 4 Ak BRI Excel 2007 52
i, K Pearson #H5¢ 43 B 5 3647 AH e M0 #, 240
B B 9 5 22 43 B ok B IR 3R 5 22 40 i1 ANOVA.
JA Ge A 3 Y FH SPSS 22 SZPE, P <0.05 EIA K
ERRE.
2 ZER55

2.1 ANF) CaCO, Jitfinist Xof A S 3 Ak 1 T 1) 5 )
JitiF CaCoO, Jﬁi%ﬁﬁzlxﬁﬁ%ﬁn%%l JiR. arul,
JEEIN CaCO, Xt +3E DOC Frimr=A: T 2, % IR
20+ DOC &4 762.10 mg-kg ™' 522 AL, LC &b
43 DOC #2585 1 3. 14% , 4 786.05 mg-kg ™' ; MC 4k
P43 DOC #2755 T 13.97% , 155 T 868. 58 mg-kg™';
1M HC 40313 DOC MR 1 0.65% , HA 757. 12
mg-keg ' FIMRMEFIEREE CaCO, JitihinE 3, +
5 DOC S IUSEHNE T RS, BRI 21t fI1-CaCO,
AR T A DL S P“aii;%%ﬁﬁﬂﬂjj
B4 CaCO, H{ﬁﬁﬂil_iu 7.5 t-hm i, @/\F%m
S 512 15 DOC 5 HIRAL. 4y o
j:iz%NH*-NE’J Eﬂﬁﬁ%r LR Nﬁ NE’J 7
*ﬂcﬁ% A Hﬁéﬁj:f%%NO N AR, 26 57
%ﬁ,ﬁ?s%E*Htt FC Ab R+ HENOS N|¢<-
R T 12.38% , 4 25. 28 mig kg5 MC/GE T
AL, ii%lo NI#ER T 14, 37%, KFT 30439

mg-kg ™'

enzyme dctivity, DBA) " [ | | mg-kg ™' HC AB3R S XS BRALAR 1L, 1 ENO, -NFEAIG
1.9 ’i&%}%ﬁ% F O A LT 19.97% AT 21,26 mgrkg !
&1 FRELELBEEAER
. Table 1 ~ Physical and chemical properties of the soil with different treatments

kb3 Eys 27 DOC/mg-kg ! NO; -N/mg-kg ! NH; -N/mg-kg !

CK 27.62+0.02 a 762.10 +7.53 a 26.57+1.10a 1.75+0.06 a

LC 27.17 £0.01 a 786.05 +25.56 a 23.28 £0.93b 1.7240.22 a

MC 27.50 £0.01 a 868.58 +15.33 b 30.39 +1.48¢ 1.4240.28 a

HC 29.62 £0.01 a 757.12 +17.88 a 21.26 +0.39h 1.3840.12 a

1) RPEUE I + bR (n =4) 5 WS P BRI ROR 22 53 A8 0238, FREAR AR08 28 5 .35 (P <0. 05)

2.2 A[F| CaCO, Jitifinxf £ HEfs ki3 (PNR) (1)
E;um

TEARAVE T X b 8 AR RS (A Lk & L
ALY BN AL S A ML TTHLE A 0 2R e Ak
1 FR  ELARS A VR kR R
LN AR R B B R A AR L s 2 W)
Hilt, GXFERAA L, CaCO, b BT 1 HERY Ak Vs Ay
BEMIREER (P <0.05) , #2552 34% . %4
TR AL RN 0. 59 pg- (g-h) ~' (BANO, -N/+
i, TR, Wit CaCO, HIERIREILIESL K 0. 77

~0.82 pg-(g-h) ™
2.3 AKIA] CaCO, Jtifimx} + 38 S il Ak 7 ( DEA)
iop Al

FAEAAE F 4R R A SUE e DA S5 T
NO; BYHAFE N NO, . NO, N,0. N, 49 1k#
. RAEER RN G RGN EE LR, LR
FIRSFEESM N,0 95 &, A AU
(B R AR DR 38 AR 338 SR A A SR AR
R e 1 AR SGE I A NL,O Y
R R RAE R A A W BT . X TR
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Fig. 2 PNR of the soil treated with different amounts of CaCO5
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Fig. 3 DEA of the soil treated with different amounts of CaCO,
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PR SR AT 3 9 1 AR H Ak M T I S R G
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Table 2 Correlation analysis among soil PNR, DEA

and physicochemical properties
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