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W OE: ETHEEMCRE, AL T KM EEANZRE LE AR LA W, R a4 4
M B (CK) & 8% B i (NP) 6B 5 & HL B B 4 (NPM) DA R K 20k R (BL) . 45 F & W1 K #4236 8 30 47
J&, % 0~30 cm £ 2 NPM A 38 L H ALK AN ER BET MBRULREZERE LK CKRE T42.2% .
55.9% .40.9% %1 40.0% (P <0.05) ,NP 2 2 L AWMt A W EH G CK 2R AR F, BAF Lok fook &2 3
HHAHREET 29.1%H20.0% (P <0.05), i EA A EREAINREENEHEI5~30em L EXAE T F;
SRS, KRN EZERIRT 2EBET R EE, BLAER CKEIKT 20.5%(P<0.05), % ELH
FW,EEANR BET MR HMENERURRECE LB HH A F AL R ENHRME, EANKA 24 &
ErEAaNm A EEAERA T AR —FE(B NPAEN), AATRAISRES S EEL L ERZRYTLE,
EH R, KHFEHNAI B G AR EERE LI AN R B G i E A, AE THER A L
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Effect of long-term fertilization on soil organic carbon and its
fractions under dryland farming system

ZHAO Dan-dan, WANG Jun, FU Xin
( College of Urban and Environmental Sciences , Northwest University , Xi >an, Shaanxi 710127, China)

Abstract: A long-term winter wheat field experiment was conducted to detect the effect of long-term fertilization on
soil organic carbon and its active fractions. Four treatments were performed as control treatment (CK), nitrogen and
phosphorus combined fertilization (NP), nitrogen, phosphorus and manure combined fertilization (NPM) and bare land
without fertilization and cropping (BL). The results showed that the contents of soil organic carbon content, microbial
biomass carbon content, potential mineralized carbon and carbon management index at 0 ~ 30 c¢m soil layers were im-
proved in NPM than in CK after 30 — yr continuous fertilization, being 42.2% .55.9% .40.9% and 40.0% higher, re-
spectively. No significant difference in soil organic carbon and microbial biomass carbon were found between NP and CK,
howerver, the potential mineralized carbon content and carbon management index were significantly higher in NP than in
CK. The effect of long term fertilization on soil active organic carbon fractions was more obvious at 15 ~ 30 cm soil layers
than at 0 ~ 15 em layers. No cropping reduced the contents of soil organic carbon and its fractions significantly. Soil car-
bon potential mineralization was lower by 20.5% in BL than in CK, respectively. Correlation analysis showed that soil
organic carbon, potential mineralization carbon, microbial biomass carbon and carbon management index correlated with
each other significantly. Soil organic carbon changed in agreement with its fractions for all treatments except for NP, and
the relative contents of two active organic carbon and its potential mineralization ratio of microbial biomass carbon were
not significant among treatments. In general, continuous long-term manure addition can effectively increase soil organic

carbon and its active fractions, contributing to soil fertility and carbon sequestration under dryland farming systems.
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HUAEXT + HERE P4 o0 48 = A e 28 i e dERCR , A [l
Ak S T] ST A AT L 5 ) 22 A e A A LG
R 1A LA X Tt A it P i 7 2 00, A5 B
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FEII VIR EAC 75 2048 F X T3 AUk S H A R
Wi Ry SRk R A5 AR B AR, 5 1 KA AE R 1
AT HURK S LA 73 R AR TE D o AR SO TR
AR BRI AR 2, e O b ANz A
4 AR FR (IR IR 3 ok BT AE ROt A
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I Py w87 S FCABURRAAE R AIE | D 27 3t 52 AR N mT e
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1 FRS Ik

1.1 REXHER
R TRV KR E T B 1 km /)

Y5 E R 1200 m, AE YRR KSR 584 1 mm, 4E Y
SR 9. 1°C, TEAEW 171 do ZMBFIHTER , 8 - HEF
RIS, -3 0 ¥ 35 R B 5 £, B O A 3 i ) 24 B
+o 1984 AEA BRI A HEZ A LTS 78650
g kg LR EN0.80 gkg™ !, pH {H 8.10,
1.2 Rt

KA VR IR I6 46 T 1984 4512 404 11 Fif
FeEJr =0 7 A IE B2, 2 36 MR B, 3 IRE A,
BEBL X LLHEF, /N X T A 66.67 m? (10.26 mx 6.5
m) o VA 4 A A HEN DA ST, Ab B SR AN
1 7R

M/ N AP K 134, FH4E T 9 H i R Ak
Bl UAE 6 A R RISk, —4F—2 I IERHE 3G
FT— R , 0 HARR ORI £, F R PR R R

F 1 KEKEEMCRRE Pt rEe a2
Table 1  Treatments selected from the long-term

experiment at Changwu station

Jb B B Fertilizer rates
Treatments N /(1o ehm™2)  P/(kgrhm™2)  FYM/(t*hm"2)
CK 0 0 0
NP 120 26.2 0
NPM 120 26.2 75
BL 0 0 0

T - CK—XJ i NP—ZUIE + WAL ;s NPM—SUIE + B AL + A BLAL 5
BL—#fh ; N—&UIE s P—#5 AL ; FYM— & HLIL

Note: CK——control check; NP—nitrogen + phosphorus; NPM—nitrogen
+ phosphorus + manure; BL—bare land; N-—nitrogen; P—phosphorus;

FYM—farmyard manure.

1.3 SthAE

IRIET 2014 4F 9 JJ /N REFIAT R A S” mi KA
B, RAER/NX 0~ 15 em. 15 ~ 30 em HrfE +FE 5 4l
IR IR EE T RETR A 35 2l [ S2 30 28 XU TS B
FEPERIAR 1L 2 mm 0, TR P ik 8 AR f ik
FrEIRE ;3 0.15 mm G, FHF - HEE PR A2 o
VEAEW AR R P 3 PR % 35 v I e 107 (o 2k e R

EA3000 JCEZMHHNE (] 109%HC1 ER TR
S BRAS TS FE Sk [ 13] ~ [14]:

CMI = CPI x LI x 100 (1)
CPI = SOC/SOCx (2)
LI = L/Le (3)

L = LOC/NLOC (4)
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LOC = PCM + MBC (5) x2 FEA/LEBELIEFIHRIE

NLOC = SOC - LOC (6) Table 2 Soil organic C under different treatments
K, CMI S Bk e A8 L F8 35 CPL ol ik PR 38 4K S| A AL Soil organic C/(g-ke™")
SOC ¢k %8 B STA LB 5 5 LI BRI 48 4 Treatments 0~15 em 15~30 em 0~30 em
L A REABR RN BE 5 Lox A BEBIR 208 & 5 LOC i CK 10.24b 10.1b 10.2b
PEA HLR & & B LR R 10 B 5 WU B i ik 2 F NP 10-1ab 8.0b 9-1b
NLOC ﬁﬂE(ﬁ‘fﬁﬁﬂﬁﬁﬁ%o NPM 13.8a 15.1a 14.5a
1.4 H?ENL‘IE BL 8.3b 7.3b 7.8b

A5 B4 % ] Excel 2010 22 2] 3 K5 . PASW T AN B R A 3R] 25 53k B 59% B &K, A,

Note: Different letters mean significant difference at P < 0.05. The

Statistes 18 Gei A4 T B & PER IR A 4047 o

same below.
2 ERE50H 2.0 MAMEBEBEEENMSE
21 LEENBSE 3 A IEH 75 0~ 15 em /2, NPM AL %

H1E 2 AT LIB 72 0 ~ 15 em /2, NPM Ab 3 R S B T CK AP, B IA 3 60.5%
FHA LA A I H CKNP A 3.6 gokg! >R TARIRAES A 15 ~ 30 cm L2t NPM AL
F13.7 g ke (AR KFN D E 2R KT515 ~ 30 em PHEE CK NP 4B I 2542 5 10U W ik 2 i, 8 0
2+ HE WL S 54y NPM > CK > NP > BL, RIRE] 49.6% F1 59.8% , Hi AR AL PR 22 5 ORI 3%
Soft NPMUAEFEE CK NP AR 992 Sk ok TLRUEVTREBONIT S B AR BL Bt JR e e By A
S R4 49 5% 88.8% ;0 ~ 30 em +JETHY %30 ~ 30 em R PHPRF, &AL FLGUE W) R S
ST AU S BEHEIE NPM > CK > NP > BL, 5 i HEF o NPM > NP > CK > BL, 2 NPM £ NP, CK
NP 6 51 CK. NP AL 5 51 42 20 g ACHLEHER s AL B YRR AR XY I
59.3% , AR AR E, NP> BL> NPM > CK, FLIA KB 4225

R3 TRLELEFREMERSEREENESE

Table 3 Soil microbial biomass carbon (MBC) and its contribution to soil organic carbon (MBC/SOC) under different treatments

HAEY R/ (mgkg™")

b7 Soil microbial biomass C MBC/SOC/ %
Treatment
0~15 cm 15~30 em 0~30 cm 0~15 cm 15 ~30 em 0~30 cm

CK 354h 295b 324bc 3.85a 3.00a 3.43a
NP 485ab 276b 380b 4.8la 4.48a 4.15a

NPM 568a 441a 505a 4.16a 2.78a 3.47a
BL 368b 207b 288¢ 4.55a 3.03a 3.79a

2.3 BETUBRREXNSE B¢ BL AC FRVE TE 0 1 Bk % & 0 G, 25 ik )

mE4UEH ,E0~15em +JZ2,NPM NP & 25.7% , Pl IEALFE%E CK ¥4 B & /38 I, (EA40 .
FET CK AL, 305 Ry 48.4% .45.7% ,fH NP 5 [H22 R 0 AN 038 e L AR AR X 55 5 45 40 B ] 22
NPM Z [HFF 08 3 2 5 I E0 (LA X & 2% SFARE, HAEHEN BL> NP > CK > NPM; PCM/
AR B ] 2 5 Rk B B 3 K, ARk NP > MBC FLfH 5 CK > NP> BL > NPM #4#,

BL>NPM > CK;15~30 em +)2H ,NPM B &R TH 2.4 BHREZEIEY

RS AL B, B CK AT NP &b B4y B340 36. 1% Al h#E 5 ATLAFE M, £ 0~ 15 em +JZ, NPM NP Ak
21.0% ,CK AbFi4 BLAIAE| B3 22 K e HR R4S PRI 2040 CK B B3 T 41.3%
Tt & BT 60.0% ; WETEH AL BR A AT & 8 NP 4L 30.0%;15~30 em )25, CK 40 F i % 7 T BL &b
PR ST NPM AR, RS 71.0% , o abstin) 38,22 53K %) 53.8%, [A]HF NPM AL & 32 5 F AR
ZRAREE HEF N NP> CK > BL > NPM,PCM/MBC b, 43511 %% CK il NP 4bH 55 39.1% 11 39.0% ;0
FEE AR R 3 25 7 BRI R 0~ 15 em 2K ~30 em T2 FE R, kI HAEECHET v NPM
F15~30 em +JZ; A 0~ 30 em “FEH2KFE, CK 4b B >NP> CK > BL, H:/" NPM 4b 35 NP 4b ¥ 22 7
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Table 4  Soil potential carbon mineralizaion (PCM), its contribution to soil organic carbon (PCM/SOC) and
its contribution to microbial biomass carbon (PCN/MBC)under different treatment
WIED Rk / (mg-kg™")
A3 Potential carbon mineralization PEM7S0C/ % PEM/MBC/ %
Treatment
0~15 cm 15~30 cm 0~30 cm 0~15 cm 15 ~30 ecm 0~30 cm 0~15 cm 15~30 ecm 0~30 cm
CK 223b 216b 220b 2.35a 2.18ab 2.86a 65.5a 73.2a 69.4a
NP 325a 243b 284a 3.2la 3.06a 3.13a 67.1a 69.9a 68.5a
NPM 331a 294a 310a 2.39a 1.79b 2.09a 59.0a 67.2a 63.1a
BL 211b 135¢ 175¢ 2.57a 1.95b 3.25a 60.2a 68.3a 64.3a

x5 TELERESEEY

Table 5 Carbon management index under different treatments

Trf;l\tfim 0~15 cm 15 ~30 cm 0~30 cm
CK 100b 100b 100¢
NP 130a 100b 120b
NPL 141a 139a 140a
BL 92b 65¢ 79¢

# 6 Ny LA URR S AL o0 AR AL I W] LA
A A PR R LE R R YRR DR A
RSB Z [ A A4 3 A e . R
B ARRR AN AL ) Bl PR AR D PR I 21 1 A A 26 KT
FEIE TS R E YT s e . A
HLB A LED LRk R R w5 A , T 0
HE A LR & A LG R, — 2
JE b USSP I PR S RO T A LR
o X PRSP BARAN ) (ER ] DL — A 48
PREIASACTNWT H 55 — A8 AR A2 AL, PR 1R 20 7
SR P ot J5i8 IR (A [TV

3 17 i

A BB AR AE 5 A HL A G R
U], FRELAE Y AT DL AR 2R AR B R v A A
Tn-sErsi A T4 = 3 PR K. FEAHE
FEH BL ARFE R B AR IR M, 1984 4FFF Ui 3%
AVA B A ML, CK AbBE 5 FLAH H g i T
T IR 55, H0E N 30. 1%, (HIF ARk ) B3
25K o R IR AE Y AT LIS I 384 PLak
AR, S s iV A 0 I ) 25 80 g ik o e
B R, LIS 2 BH G HE A 3 EE K0 AR PR b 1 38
FHLER SR 13.6% (P <0.05) . Mt 2AA
[G] , % - e LA 5 55 e R TR, B A BT
FeW I B A A X - A LR A5 Ml AN A TR

P S S R AL AR 30 HLER & B 5/, 5E
HD P it AT B AR 38 i T R AR FE S AR B L (H
M T LA C/N LLRRE, I 1 g8 rh 5 A A HLik
Oyl FECEHEO PR R A LR R TR s
25 L1 20 e A 5 18 DUy L S B it FH — R b 344
T A PR X SA SRS A —3.
VFEEgE &S0 T R R i) - M 2 | S f 4
PARFI R =R a4, 3945 1 K 0 A A HLIE
A LTI ENE Gt 2 e B 12 = 50 DUk &
o, AR SO 45 SR A — 2, AR PR FC A it
BRI, B LR S EE CK BT
42.2%,

®o TEANBERHEASEXEST

Table 6 Correlation analysis of soil organic carbon and its fractions

T MR BUEY BREE
IR (a7 i FHER

WiH . ) -
It Soil Potential ~ Microbial Carbon pool
e organic carbon biomass management
carbon mineralization carbon index
j:)‘ 1,
j:,%éﬁi‘ﬂdﬁl)ﬂ 1.000
Soil organic carbon
TEAED LR
Potential carbon miner-  0.511" 1.000
alization
A Wi sk
Microbial biomass car- 0.540° 0.784" " 1.000
bon

T 5 B HL Carbon

pool management index

T x FORBUEN 2 B ERRRKR (P <0.05), * * FoRE{EN
BB EMIKR(P<0.01),

Note: * means significant correlation at P <0.05 level; * * means

0.472"  0.885°" 0.905"~ 1.000

highly significant correlation at P < 0.01 level.

AW 5% AR W R A h Y5 B O 207 ~ 568
mg- kg™, TE— A H AR 25 R Ge i W A e o
Z3%5(200 ~ 1000 mg-kg ™) SHEHIZ N, X —45 R
B S O R B AR, EE AT A K
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1.79% ~ 3.06% , 15 A5 ) 2t Al AH R 55 12 728 6 718 B 7
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em FEVER B3, & 2 Bk B B E 0 (L AH X
SHEHEF N NP> BL > CK > NPM, iEAHFSE10 &,
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