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Effect of supplying C and N on the mineralization and priming effect
of organic matter in loessial soil

LU Dian-qing, ZHANG Shu-lan* , YANG Xue-yun
( College of Resources and Environment , Northwest Sci-Tech University of Agriculture and Forestry, Yangling 712100 , China)

Abstract: The mineralization and priming effect of soil organic matter in Raw Loessial Soil (RLS) and Garden Loessial
Soil (GLS) were studied using incubation method by adding glucose-'*C, straw-'*C, NH,-""N, NO;~"*N. The results
showed that added organic matter, especially the easy decomposing glucose, and added N, especially the NH;-N, could
significantly stimulate the mineralization and the priming effect of soil organic matter in RLS and GLS. The mineralization
rate of soil organic matter was much higher in GLS than in RLS. However, the rate of the priming effect was lower in
GLS than in RLS. The added organic matter combined with N applied into soil, the added N could stimulate the mineral-
ization and the priming effect of added organic matter. The interactions between added organic matter and added N under
present experimental systems have been found and observed that the interaction values were positive and were much higher
in RLS than in GLS. It is concluded that the priming effect of soil organic matter was benefit for the mineralization of soil
organic matter and improvement of soil fertility.
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1 MRSk

1.1 Rt '

Pt R B BRTEK IR BB R A #4 +
(RLS) (¥ 4k B A0 AL 7 AR, {EL 3 7 TG BUIR ) F 3
Bel 3 48 1= (GLS) (R AL BE R AE J1 88 , A 4 A 7 ¥ P
oA I ) , B —F AR R IR LB )
(CMS), +HEHHNREEDFIHR 3.7 o/kg, 17.1 g/kg
M1 22.6 g/kgo

P EA L RN RB BT SR, S5
LR O, BNMMEER I K. BAFE
MDPM(EB oW EZHOWT: E/RENR € 1.25
mg/g, 15 DPM 3} 97270/mg, C; ® &M R C 0.625
mg/g, 1. ; DPM 24 20963/mg,C; 1 mL K (NH,),SO,
BBET 1 mg N,1 mL B Ca(NOy), BHEEF 1 mg
No THEFZEMRMBE I KR Sk .25t +
BAT L EE SR EBM K —3P

I PR 20 g REEB X T LA R I, 1R

I B HI AR EE EE (Glu) JEFS (Str) 2
K N #Ri8 #9 (NH,),90, (AS) il Ca(NO;),(CaN) , &5
H7K 4 mL, FE53- 85647, Bl A 200 mL B KB BB o
¥ 55 —/NRIEEA 5 mL 0.5 mol/L NaOH K ¥ K 5 B
HAEREHE R B R ER, REREBEREE (B
BERTETE 22 ~23C) AT TR, M HIBURE I 2
1.2 WEMBESF*
1.2.1 WP C BmiE™  BUH /N R, R
1 mL NaOH W W% , il 1 mol/L BaCl, 2 mL, B il —%
HELL, B BK, e IR MRS,
FAMEER 0.05 mol/L HCl B EEH AN 1, REIH
H H NaOH BRI K& C &

HHEAK: TRk C(mg) = (ZALEBEHE
MYBEH - bBERERBEEAENYE H) x
12/2
1.2.2 JREBEFHC e SF—EBEFHE,
M/INEEBLE IR BL 0.5 mL NaOH W O, B A /N33
BHE S, 0 H,0 4.5 mL, AT 5 mL, EROIKE R
0.1 mol/L, 10 10 mL (NXFVR )G, A FRIZI® 3y, B
BB ES AL 2 h, F Beckman Model 1801 Maxwell ver-
sion RARIA MR IR IT BRI e Bk B, BRI T
Rt :

R 14 C (mg) = IR ™ C I R ik b 4/
A 1 mg C BT & & Bk 3
1.2.3 BELEMR CME® FHERTF 105CTFH
TH 857 13 700 mg(E i 1 mm FLIF) BAH Eik

BH,IMA 2.5 mL ¥ H,80,, RRBIEHR S, AR
RERES) 1 h, ff CaCO, £ M, RI5H 2 g
FeSO, I 25 mL A3 H,S0, 5 ¥ H,PO,(— & KB K
3:2), A —/PMREHNMA 2.5 mL 1 mol/L NaOH
BRLGIENMREBRAT RO RRE P, g ks
Ko BESFHRERAEBKRILA, T 105CTFim
P2 b, LB H VLRSS0, KB Co, B
WE N NaOH M, B E 12 h J5, B /N,
M/NRE P 1 mL B NaOH e ¥, A 50 mL =
FHH, A 1 mol/L BaCl, 2 mL, il — % B 241,
oA H0, BARE I PEEs £, R84, 0.05
mol/L HCl EWHE B H AN I, SREHEAXF
1.2.1,

1.2.4 BEIHENpHWE BRARBERE, K
4gBHE EFEBA 50 mL BS/DEEFR S, A 10 nlL
H,0, \B M E K, & pH &,

2 HBR5aH

2.1 SMIMCHRIENENRT KEREKR

TEWIF 8 vh SR AN C AR 10 B89 B B 0 0 3 A I
FRAE,FHWET CO, RIKBH“c &M+
EPBERYC TR, BB WEKRERMIFIEE
VEHTHRE(RR D, AERBH, R CHE
WER K 98.28 %~102.08 % , 13 BH i 36 F1 W0 &2 7 vk B
LIk 3:8

W B R C SR SMA T EYC BT
SEENARICE RN T R, R 1EFDH, E4
R AR ER P EMMA Clu, K9 LR 45
K 45.2 % 45.52% , Wi Fh T BRI H 1k R B A A0
&; MMM A Sw, KIS 5 H 6.20% i
20.52% ,JE E LI NRIE R 3.3 %, Glu+ AS Fl Glu +
CaN Wi AE TS L, KO R4 5K 55.04%
51.36% , e ARE B4+, BF LR 5 HR 50.4%
M146.00% , FiFh - K Glu + AS & T Glu + CaN,
MARSE LIS FEEES . Str+ AS F Str +
CaNJEAABH L, Ko R4 5K 12.96% Fi
9.60% EARE RS L/, Ko kR4 51X 22.76
% 22.32% ,FiF L BEBEIR Str+ AS B F Str+
CaN,HERKEEB T BB TEEE L. WHES
BB LB RE AR IE 7 B9 3B BT AR B Z A #L
BAMNTFLEUR; RERESBHEIR, L
55 B A UL, 24 18 7t 4 75 RUIE At B BB AR BEME A
BIENT L, ERFHEDEK,
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£1 “CREGVNDHERRLIHEFR R XEHT XS EKRE
Table 1 Mineralization and recovery of labeled C after incubation 12 days

+ % mE AL P Treatment
Soil Ttem Glu+W  Glu+CaN  Glu+ AS Str+ W Str + CaN Str+ AS
£E ()R F A DPM DPM in abs. sol. 118441 134582 144225 150768 233448 315154
#Bt (2)BBBFEC(mg) “C in abs. sol. 5.65 6.42 6.88 1.55 2.40 3.24
RIS EAMCHIE A % of “C added 45.20 51.36 55.04 6.20 9.60 12.96
(3) 13 i B DPM DPM remained in soil 143326 125778 114877 2237210 2157449 2100059
(4) 3% B"C(mg) “C remained in soil 6.84 6.00 5.48 23.00 22.18 21.59
HHAMC BB DE % of C added 54.72 48.00 43.84 92.00 88.72 86.36
(1) + (3) 261767 260360 259102 2387978 2351988 2376306
(2) + (4) 12.49 12.42 12.36 24.55 24.58 24.83
4C E Yt (%) Recovery rate 99.92 99.36 98.88 98.20 98.32 99.32
3%E (1) "RU % & & DPM DPM in abs. sol. 119280 120537 132067 498995 542767 553466
BH ()BER P 8“C(mg) “C in abs. sol. 5.69 5.75 6.30 5.13 5.58 5.69
T HEMAMCHRIESE % of “C added 45.52 46.00 50.40 20.52 22.32 22.76
GLS (3)448 3% & DPM DPM remained in soil 145543 144292 135420 1939563 1912328 1836458
(4) T EFHEBE“C (mg) “C remained in soil 6.94 6.88 6.46 19.94 19.66 18.88
BHIMAMC B E A % of “C added 55.52 55.04 51.68 75.76 74.64 75.52
(1) + (3) 264823 264829 < 267487 2438558 2455095 2389924
2) + (4) 12.63 12.63 12.76 25.07 25.24 24.57
14C [ (%) Recovery rate 101.04 101.00 102.08 100.28 101.96 98.28

¥ (Notes) ; Glu—Glucose, W—Water, CaN—Ca(*NO5),, AS—('*NH,),S0,
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Fig.1 The total mineralization rate of organic matter in soils
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12 4,2 348 t o B H Sk B4R B BL R fin B9 43
5 145 % 573% ; IR B L INEFRE B 174%
(B 2), TisEHR 4 5B R B BT ik ik
TE 4> B 124 % F1 151% 5 &2 540 B &0 e fin &
FEITR 20% (B 2). BRI, HaXNER
XEEATHBHTEES L,
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Fig.2 Gross C mineralizaion of raw loessial soil and garden loessial soil after different C resources added
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Fig.3 Effect of different N addition resources on the gross C mineralization of raw loessial soil and garden loessial soil a
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Fig.4 changes of gross C mineralizarion of raw loessial soil and garden loessial soil after glucose and different N resources added

RS MO BEVBRMA, X B ALY TR R
R#ERE/N, BMZEERBRRAKHE,

2.4 SNEEFMENIIMENRMTBEESFTNR
H# 53 & R AR

2.4.1 SMINAEXT AN INAE HLE T4k B B R SR Y B
W BFE3FEH,IN AS M CaN, W EE BT 1L

BWEMM, EEEBR L P S BN 21.77% 1 13.63
% ,TESEPE B4 1 4y B 10.72% F 1.76% , 1 B
ERED L EPHERUNETEEI L ASH
F CaN; M AN ERT OB EMMN, EEER
BEParEh 21.77% M 13.63% , MERE Z4 +
H 45 H 10.92% F1 8.77 % , 13 B 5 4 S5 IS 7 T b
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Fig.5 C released from raw loessial soil and garden loessial
soil after straw and different N resources added
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Table 2 Interaction between the added C and N
on the mineralization of organic matter in tested soil

+3% TERE ZHER

Soil Factors Interaction
RLS Glu x CaN 1.19
(EHRRIFEHE Glu x AS 1.35
Incub. for 12 d) Sir x CaN 1.58
Strx AS 1.66
GIS Glu x CaN 1.05
(RS JEME Glux AS 1.03
Incub. for 8 d) Str x CaN 1.20
Strx AS 1.05

¥ (Note) : XEAEH = S C.N L EFT 1L c- MR F 1k C
/(5 C L35 4k C - RBP4k C) + UMM N LEFIL C- X
REWFHO). > 1LOREREMEM; = 1.0 WEXEMAEM; <1.0
AR EAEH . Interaction value = the gross C mineralization of soil with
C and N sources added — control/[ (C mineralization of soil with G sources
added- control) + (C mineralizaion of soil with N sources added — con-
tra)]. > 1.0 means positive interaction; = 1.0 means no interaction;

< 1.0 means negative interaction.

BRI P EHT IR N EER T EE R
TN EBEER, BRHARELES T PHREER
TR R, UL XS R 1A VLR A S A AU, 341
A YR 5 iR fE B A B B AR R

2.4.2 SMBRAMAN LEAGHENRT KSR E
MMKEE HRIFH, A EERERAHER
AR LELEINENTLES AR 1.75 mg f
1.15 mg, F8 B B & BN K 62.04% Fil 6.48% 5 3£
EEALANROT HESFH 5.00 mg 1 4.37
mg, LA B4 5 2.86 A1 3.8 %, T A8 BZ A9 3 & 3L

MK 16.28% F1 1.63% , thAE B 4 £ 1% 3.81 F1 3.98
. YEHA Glu+ AS 1 Glu + CaN B , 2 H4E +FHL
BRHID AR AR 2.37 mg F1 2.24 mg, H R R
BB FE RS 119.44% 1 107.41% ; MKEHRE LA
PUBR A B2 BN 5.20 mg F1 5.11 mg, A 5% 59 3
BRI K 20.93% F1 18.84% , b A HAE LK 5.71 F
5.70 £, HHfH Str+ AS Al Str + CaN B, A #E4 +
FYLRM D LR HIR 1.26 mg #1 1.20 mg, A K
BRI N 16.67% M 11.11% ; TikEH4% LB H
BT BB 4.60 mg 1 4.47 mg, LA ES +
T 3.66 1 3.73 £, Wi A6 BL AU ¥ Z AU KN 7.21%
3.95% , A B4 1K 2.31 1 2.81 15, WX sl
SRR, LA VLR LN DL B R EE KR
R LR TREOAEES +; T8 &S 2K
JEAMEBERTBTERANEEES L, 5,
AEHREE R L EE VRS 8RR
MEFRE ASE T CaN, BEBRE TEH, LEAREF
% Glu+AS > Glu+ CaN > Glu+ W > S+ AS >
Str+ CaN > Str+ W,

3 i

TREVRNBMERNLE LRI RRR—
MAREF R B R RIERNIIL BB TG R
AT T e .

1D)IRB AR R Y, Sk F R 7 S 4 ¢
7 AL BT A B R S R O R Y, FE 7 Y S PR
FACE R THE R 0 L 58, Wi 3 S 28O0, U AH 2, R AE
NEWEETRIES L% MEEROR DML
A DU R B R , 0 R IE 45 5 B %
RAE) LB BRI ER K . B LEE VR
BRAUE o] 6 LA PR E L 5 1L, RIE LA
JREE R INBE, W B R R — N EE KA

2) 4140 5 43 i B9 DL LS X 43 8 B9 B LR
BB B L A HURD LB MR BN o R R AR
JE LR RN BB LIRS . 5
SRR YRME R, 0T A8, B LR EY S
R R, I PRI A A B B SR, BRI T T AR
EREYRNT AL I BAEINRMER, HFER,
MELIBORAE YRR %, R RERORER  F IR
R, WA REfE AR RET b, REB R
BIo HIMGEIAN, 45 R B8 5 o il B0 A DLBR, AT B
BRE L, BE AR .
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R3 SMMBREANLBEEVRMIINENRT LS HE R EHRE
Table 3 Effect of external C and N addition on the priming effect and mineralization
of soil organic matter and added organic matter

T3 mE AL#8 Treatment
Soil Item W Glu+W Glu+ CaN  Glu+ AS Sr+W  Str+CaN  Str+ AS
AR (DBRKEA C (mg) 1.08 7.40 8.66 9.25 2.70 3.60 4.50
#t Total C in abls“. sol.
RLS (2)?&m¢m C(me) — 5.65 6.42 6.88 1.55 2.40 3.24
C in abs. sol.
(3) 4 £ 9 L1 C(mg) B
Mineralized C from treated soil 1.75 2.2 2.3 1.15 1.20 1.26
()R AT+ 51 Come) Lo — _ _ _ _ _
Mineralized C from untreated soil )
(S)i_i%ﬁm}ﬁﬁkﬁM(%) 100 162.04 207.41 219.44 106.48 111.11 116.67
Priming effect of soil organic matter
(6)4MIm N XM C B R BB o
Priming effect of added C by added N 100 113.63 121.77 100 154.84 183.23
RE (1)REEE C (mg) 4.30 10.69 10.90 11.50 9.50 10.05 10.30
HHT Total Cin abls4. sol. ’
GLS (2)?&*&*% C(mg) — 5.69 5.79 6.30 5.13 5.58 5.69
C in abs. sol.
(3) 438 + 5 L9 Cmg) _
Mineralized C from treated soil 5.00 5.11 5.20 4.37 4.47 4.61
(4)F AT+ AL C(me) 430 _ _ _ _ _ _
Mineralized C from untreated soil ’ ‘
(S)igﬁMEﬁﬁﬁﬂ( %) 100 116.28 118.84 120.93 101.63 103.95 107.21
Priming effect of soil organic matter
(6)5M1m N RT5M C B9 B2 BB — 100 101.76 110.72 100 108.77 110.92

Priming effect of added C by added N

H(Note) : T AVRMARR(%) = LB LHE CHTHB/REELH CF L x 100 Priming effect of soil organic matter (%) = Mineralized C
from treated soil / Mineralized C from untreated soil; #M il N XF4hil C BB R AR (% ) = Sbim C 1 N AL BB M B #94C B /FMm ¢ AL BRIk B i
14C B x 100 Priming effect of added C by added N (%) =C in abs. sol. of C and N added treatment /**C in abs. sol. of C added treatment x 100.

3)SMIMR, ARSI B A RA S LA
HA BL , T ELX M o7 BB RO B 46 S B0R BB R
FREHOREEM, B, Mg RN L HERMK
FEF) 58, 358 5 4o % W9 BIL ISR A0 B AR Wy 46 AR A
BRI SR BB & HE R, 7 i S E
BLER A1 5D 0 HL R B 0746 5 80K BORE , 1R 3E 37 A 7
BRI AL, R R A B IR 4, 8 R AR S R B R &
JB o XL RAL 7 1 S py % B A0 XE SR HILI B0 R
RAITFBRE

S mAEVRESIMMAN L EEIET LS5
RYMBERFRALHBERHREER, TWERE
EXREEM. BrLCBAMmME RSN BE LB E, B
ARKER L EEINFENT L SBRBM. SRR
P, AR TEET B 3R R BRI L
BEgRE, BT L EERE RN 2%, B b
HMEPRANES, IR ZE T BEREX R
WHFEMIER. Bk, AELEENRHT KSR
KB TRER A5 L B IEH — D HT R R

4

By

i

A SCRL A C ARIT R W %R A AN R
i) (NH, ),S0,.Ca(NO; ), X AE K4 + KEHSH M
ISR E A A VLR 5L A8 R N #AT T B
R, EELERUNT:

D)AMNmER SMInE Sk + B3 =R R 1 5
AULR BT LB R BN B A R EH . REA
MRPEFHEARMAEER: (DRENXEES
TENETHEE TRESEES T, MAENRT
B ESNHNREEAERE LR TR KA
Bait; QmEsrBOEERS THRIBHE
%5 (3) 5 (NH,),S0, & T4 Ca(NOs),; (4)4h
B g + (NH,),S0, Bk Ca(NO;), B T mER
+ (NH4)2504 EE Ca(N03)2° %%ﬁﬁﬁﬁfvﬁﬁﬁm
BROEEEESARE, NEELE BRETEAEFH

)5 HLR 5 40 AR e A R, S m
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Rxt St LR B9 546 08 = 3R A A B AR A
R, RS SRR ERAE RS

3) ek SRR A B PR AL R B
RYMBABEXEER, EERB L PXEER
TaHE. XXME RIS ERET RFH
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