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b1 40 %

AE N AUEAE N %2 (1720M); GLAE P+ {LAE K
(PK), ®MJE N+ LB K (NK) FIOARE (CK,
XTHED 7 AMREE. o, ANERI TR K HINAEFIKIE A
B8, 25104 N 150 kg/hm?HIK ,0 150 kg/hm?, PJIE
FM4 P,0s 75 kg/hm?F1 60 kg/hm?, 156 b () FE A

TR ORI IE 7792 I 22 SCHR[15] o
1.2 SEREMDH

2002 “F 6 H R KPR T I I 1 4
(1) T SFENPI PRI R I o AAAKE SR FH 2 PAR VA TSR AR
REEWTE] KAERAE. CO, 20Ty CO, HERGE & AT+
TR o e R B L 22 SCHR[16] o UMAHE R AR I 7R
g B iEE T (Model 2455, Yokogawa, Japan) il
ERMR AR Scom 20 em ARERE . R,
PR GR AR Z TR, A RISEge %, R HEAH
ENE K E, R A0 A A i - g e K
FLERRIWFPS (soil waterfilled pore space) %7~
WFPS% = [(F 5 7 /K i x 1328 1) L FLFR ] x 100
X, BFLBREE = [1- (3 E/2.65)], 2.65 MEE
A AP ROR
1.3 TIEMHSEEMNE

T E T, REMZ I (0~20 cm),
WA BERE, it A EES R A A A - A A
HEAHHLC, LA 1.724 RUNHHURS .
1.4 BHlCHANEIHE

YERICEIRTI, BE/NX 2 SURAERERRRE . FORR
L5 bk, NEERIERL 1kg, FBGRI ARHERETT, A
TR FPRL. FEFFAMRZE 20T, WARfra, iHHE
HOFFRL . FEFFAUR A A4 . DL SERE, HRAE/NX I
SRIEAFRL BV AR IE S A . e A C &,
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VAR N 3 C = A AUIE N i e 2L
C &, e LUt FH = RIS RASA AUt A A N I C .
—F C o BRI A - A R AT .
1.5 HUESH

B4 4y MK SPSS Rl Microsoft Excel for
Windows 2000 47

2 #R

2.1 TEFRBESEMERKEABHXAR

TIEOFWRI 1 AEr, B R L 27
Ko JUPFR AT TKRWGER G . 78 LGB IR &
AL, IS KA KRR .

ST KR F A R, EEREK
IR A AT BT RO - LA
DA LR 5 AN, e SRR K
REAEHYINFLER (B 1), AR K - e
R, RZNUE.

it A i R (1) 22 5 o SR AL 38 R A0 (kY 1
OM. 1/20M. NPK FiI NP 4B, [ OM KbBEAE -
PRATIT IS PR, He B B BRI A —
Bl FEDUPNA LML NK. PK F1 CK [I281b % N
—3. NK. PK Fl CK b fr) 458 P i B AR AL s
TR BN T8 43 B AR B o M — b e 380 ol e i APy
Bt, 1/20M. NPK A1 NP AbFE K] 4 SEIEIR T Uf 28 i
%, 1M NK. PK I CK ACEEHUERE R FIGH R, B
Eye B UPIR GRN

MR /N ZE AL PR B R AR A AE 2 e M N — 2
B 7157 B N S e Rt 1y Ry 7 R LI G w11
HEE-FFAE . TR FFRE R CA S 7 AN B, /N2
A K S A S 0 O A T R A K S I R

(K 1, B 2). PNEHI PR Bon i 5K

B OM mM1/20M ENPK ENP

OcK

BNK @EPK

- FL 34 TR

KA

B 1 ERERHTEFREE

Fig. 1 Soil respiration flux during maize growth period
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RE WG EHVILRIS, RS T
Wi, ¥k EF, OM. 1/20M. NPK FiI NP AbF |-
TREFE BN — 80U TP AR AR, 17T NKL PKF
CK A3 - 3ENF IR IR LA — 3, 3K 6 4b B ) - 38 P
/N AR IR I 5 FORA L AR AL, R
o TIN5 IR AL B

& om @M120M B NPK NP

50

Ock

40 f ENK  HPpK
30 [
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CO, HEMGEE (mg/(m? - h))
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H17
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P -k

HFRKRAERKWIME, N AR PR K
A LT E IR AV S AT T — SR, 1A
RAERE 5 1A S A K AT I G- AR BO « NKL PK
M CK AT EHER R I HFRIE R B 51— R s
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N
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Fig. 2 Soil respiration flux during wheat growth period

2.2 LTEMRSTIEREMIIEKSZEER

FHPOI L 7 R LB 5 1 48 N T 3geK
N2 IKFR, KRR ER 1. TREKL P
WL HIE WFPS IXRE D] Bk NP Hl CK Ab2E
Ab, JLARARERI TGRS WFPS Z R K&
IERNEEAKT (R Do TR S5EER RS, B
PK fl OM AbFEL 138 5 cm A1 20 cm AbiEFE (4
KKRBFHH, HALAFEH A A IE B 5 E K

NG AR K - SR R I F 5 3K A3 (A DA
W, SN R . B OM F1 NP AbEE
A, HHERPIGE B SR EE 5 om AMRIAISE RS T 20
cm Kb, RUT HERERHE (0 ~ 5 cm) BIRET
i 0] BN [y e B AL
2.3 LIEMFEIRZE S HIMIAX

TEBEANE K, TIRIPICRE U CO, A
Ko BATARYE - EIFILREBUY C RIEHEEAT 0 n
T 3 #B5r. OINEHINC, FERTH A AT A
HUIEHC; @K MEDm It il Rfe b, X&asC
EiRBrpiR e R %), @AM, &I
YIS IR IAICHE . AT SPSS B PERLA K AN
AR ) -SRI R (Reop) S AMESTAC (1C).

EWEEC (PC)H M LA HC (SCHO 2
F 1 HETRESS KRS (WFPS) FURE (C) WIHXRH
Table 1 Correlation coefficients between soil respiration flux

and soil moisture and soil temperature

1EW) JOSE Ky Tsem T20em
Tk oM 0.447 * 0.499 * 0.470 *
1/20M 0.363 * 0.267 0.273
NPK 0.367 * 0.289 0.316
NP 0.257 0.205 0.260
NK 0.418 * 0.316 0.325
PK 0.350 * 0.363 * 0.401 *
CK 0.319 0.220 0.229
N oM 0.212 0.844 ** 0.797 **
1/20M 0.132 0.757 ** 0.682 **
NPK 0.084 0.807 ** 0.741 **
NP 0.048 0.739 ** 0.792 **
NK 0.230 0.800 ** 0.761 **
PK 0.120 0.736 ** 0.678 **
CK 0.249 0.753 ** 0.713 **

TE: 3R p<0.05 ACERE, “**"%7R p<0.0l AFEE., E
KHin=34; NEWIn=43.
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s % 40 %

(B A TR 53 A«

Tk EK W Reor = 246.246 +21.94In(IC) +
0.05938PC + 105.574SC R?*=0.994

INFEAK I Reop = -39.964 4 101.08In(IC) +
0.113PC + 1055.683 (1/SC) R?=0.990

A Ry 7 R ] oh B AN R A AL PR R AR AT
Bl Co FEVIRRPRIFIL LA K 338 Bl C % 338 hp i o i
MUtk (R 2D ik B, FORAKINT T IRk 1)
DURRZE KT/ B K TORAINZ A K 1) - e

WK B AE R R 255 . FOKRAERKIHDL 3
BUJT ) 525 0 st 3P IR (R o ik oh 32, P34 oaik e
15 70.19%, /NEAKINCH 14.11%; (HEKAKIHN
FR B PR AT AN N C (R Tk /TN 1, HEAR B
KPR A AR C P38 oT Bk 2 4 0 A 19.43% Al
10.37%, 1M/ WINA R 23.75% Al 62.26%. MTT
Bk LA, FOK AR S R I memk Uy
BUT > AR BRIFI > AMJEEHL Cs 1IN I SRR AN
C> HR PRIl > T 3E ML

F 2 SNREIA C. ARBRIFIRFNTIZRA M C Xf 1 IE TR AT STk
Table 2  Contributions to soil respiration from exotic carbon, rhizosphere respiration and soil organic carbon

YED K POSE] T ERT R SNEHINC ANEC TR fEMkEE C RErTTERE LIEAEHR LTI R
(kg/hm?) (kg/hm?) (%) (kg/hm?) (%) (kg/hm?) (%)
kA K oM 2278 4902 9.18 6590 19.26 13.86 72.02
1/20M 2134 3019 9.31 7700 24.22 1151 64.37
NPK 1880 972 9.24 7689 27.95 9,57 61.84
NP 1727 959 10.18 7084 28.41 9.07 64.67
PK 1229 189 11.70 2173 13.13 7.47 80.23
NK 1161 122 11.52 2117 13.74 6.34 73.14
CK 1142 108 11.47 1402 9.29 6.37 75.04
N oM 1316 4507 62.72 3672 30.60 13.86 5.62
1/20M 1313 2296 57.84 4286 35.81 1151 6.78
NPK 1224 732 52.72 3985 35.62 9.57 8.72
NP 1039 723 61.65 3166 33.14 9.07 10.78
PK 735 172 67.15 1252 18.25 7.47 18.24
NK 679 9% 63.80 406 6.38 6.34 23.15
CK 610 90 69.96 372 6.47 6.37 25.50

Ve STV A AREAE A T R P AE U Ry R AR R AR I A R E R T L.

it A S A M R A, Lt S
WG - 414y I sk IR I MRS & {ERE EC
FANEANCHIAN RN AFAE A 25 50 W FOKH, =itk
1) NKLPK AT CRALEE AR i RO - S8 I8 1) D ik
ROHN 13.13%. 13.74% F 9.29%, 1= EH =
NPK F1 NP 4 B ¥y 51 ik 28 ) 73 75 18 ] 27.95% F
28.41%. /NEAEKI A1k, NK. PK Fl CK 4b#
() R B 1P W8 S%of - 138 WP I (%) o7 MR 2 43 il b 18.25%
6.38% F1 6.47%, 1fi NPK FI NP AbEENIAZE] 35.26%
Fl 33.14%. K, 8% FRkrmi r, BRI
P (R L A SR E IR R S (T, (R AR i b
AR R e 3 - SR CI B D T e 1 3, MR
P of - B IPW 1F) D3 R S ARG /N T 77 i (R A 3
10 3 J5 LT - P 0 () DTk R AR e, PRI
(P4 EE TR T A EE . oK, R
INK. PK 1 CK 4b B[ oiik 4> % 4 80.23%

73.14% F1 75.04%, T NPK F1 NP &b #E (1)
61.84% F1 64.67%. /NI E Wik, NPK FI NP 4k
BRI TTRR R 230 8.72% F1 10.78%, kT NK. PK
M CK AbFHff) 18.24%. 23.15% #11 25.50%.

3 g

3.1 HIEMFIRT L

SR A2 B pR AR o PR R A A 4 43 i 3 L
SR TS HLPRL ) R TR il o AR B PRI 0,
FEA AR PR AN G A P AR R 3 W) AR R Y FIIE
TR AR IEY, ST IR BEAE I A K% 7 S R 5
AR AR T 2 SRR (1) 8440 3 5 DTk )
ANEARIL o TRV V) e A Ak B 27 1] - 458 I R L ) e
RAAEEZER (B 1, B 2), B s & 54
ARKRERME SRR RiER 2 F, Mg
A PR BT B B v, AN S IRAE VR
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TR LR L E e, e T SR AR B TR
K, AR A E K], NKL PK ORI CKAREE
SEAR TR IR B Z AR AL B, AR R A B I AE
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TE LR F5 43 AR A 1) AR KR B B BRI o AN Y T
TXLE LB, T L HE ) - PO AR LA S T OM,
1/20M. NPK FI NP ZE4b#E, X IFA AP NK. PK
I CK AL T3P m s A 5K R B A,
A L IR B SR AR KR B R — B Bk
I TR R T AR S I A K
KA UK A HLCH 545, A3 T3P B AT AL
AR, XAFAEAE AL BRI 1) 25 5
3.2 INET U IREME R

- SR 5 - 33 K o N T (AR S DR R AR A
WIATFA . FRAKW], K2 A B 3P i
5 Koy 2 AR GHE B3, 1 5 LR i) (R A DG PEAS
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WP SR s T KA IOVE R o W RS R
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Effect of Long-Term Fertilization on Soil Respiration Flux and Its Components
Under Winter Wheat/Summer Maize Rotation
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Abstract:

To understand the influence of fertilization on soil respiration, a long-term experiment, in a fluvo-aquic soil in Fenggiu County,

Henan Province, was conducted to monitor soil respiration under the rotation system of winter wheat/summer maize from June 2002 to June 2003.

The relationship between soil respiration and soil water and temperature, and the contributions of soil respiration components were analyzed by

statistic method. Fertilization influenced crop growth and caused the differences in soil respiration among the plots under different fertilization

treatments, but the seasonal variation of soil respiration nearly coincided with crop growth. Contributions to soil respiration from rhizosphere

respiration, heterotrophic respiration of intrinsic organic matter and decomposition of organic carbon in stubble of pre-crop and manure were different

in different crop growth periods. The average contributions during maize growth season from the rhizosphere respiration, heterotrophic respiration of

intrinsic organic matter and decomposition of organic carbon in stubble of pre-crop and manure were 19.43%, 70.19% and 10.37%, respectively,

whereas 62.26%, 23.75% and 14.11% during wheat growth season, respectively. There were enormous differences in soil respiration among different

fertilization treatments. Consumption of soil organic matter occurred mainly in maize growth period.
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