%51 % %3 + 2 F R Vol. 51,No. 3
2014 45 A ACTA PEDOLOGICA SINICA May,2014

DOI:10. 11766/trxb201307150338

ZBT EREXERFPEMET R T EFR

IME =

% K EAEE OKBRE AR

(VY P R 22 5 A W R 2 B, = W IX/E 258 3R B 2077 i B S 0, g O L RO R T AR B S Hh o, K 400716)

wm OE o T BT M B4 X A A A 3T R 52 e, SR A LIG400XT {5 485 =05k & /R I it R 52
47 19 £ T 2 (6400-09 ) 76 T PAL A% 7H R K I A< 3 X% e Bk VE (T, traditional farming) \ZEfE (R, ridge
planting) £ HHE + #5 #1778 35 ( TS, traditional farming + straw mulching) \Z&{E + F%#1 7 35 ( RS, ridge planting +
straw mulching) AL S HHE + F5 FF 5 35 + F5 #7353 )& 7 ( TSD, traditional farming + straw mulching + decomposing
agent) \ZBAE + FEFFHE 35 + F5 FF 3 )i 7] (RSD, ridge planting + straw mulching + decomposing agent) 6 fift 4k ¥l
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0 A T R T R R XY R OR A B il
K37 ,29°51" N,106°27" E, K 244 m, J& W7
25 R A A, AT 3 K B 4 S A 87 108 kJ em 77,
SRR H IR &1 277 h, ZHEF AR 18 C,
=10 CHU 5 979 C, & Ffiei Uik 40 CHA,
JCREIIIA 359 d, ZAFF- W A 1 134 mm, 5
bt B 5 0 b B RS, M AR B A
T3 HE 1.21 g em 7, pH6. 47, 147 #HL % 28. 00
gkg ', 2E 1.68 g kg ', W 1.46 g kg, &4
34.54 ¢ kgfl , B AL 35. 23 mg kgfl , LR 18. 13
mg kg~ AR 270. 2 mg kg ',
1.2 it

IR R /N e/ KR/ R LT = 2y R A
B, B 2 St AT IR AP PEBRE B 5T 6 a, HiT PIAF 2
A/ BR/LLET RAF A AL PR — B It
W6 MNALBE (IR 1), BEANAL B g N/ R/ R
TSRS AE R, 3 R A2, R R T BE PIL X
HHEH, AN IXHY AR 8 m x 3.6 m, 70 U,
B2 m K 3.6 m. JHAIEY A /NE (i —%5,
AP 90 kg hm 7)), FOK (PG 5 — 45, %5 47 602
Bk hm ™) K (i 5 FEFh R 115 kg hm 7))

INGE SRR B A% B AN 3 AT B AT 1T B A b
P49 it 5 g 1R 45 390 kg hm ™ JR % 152 kg hm (7
Aol 70.23 kg hm ™ 4l 23.84 kg hm™*) N
FEREAERE Al B R o 5K AR 7 0945 A PR Y it
A0 148 kg hm 2, JRZE 74 kg hm > (7 &4l 55. 22
kg hm ™ 4k 9. 77 kg hm = 4 4 12.55 kg hm %),
VERFEIEAER AR TRIEA . FRRAB B, &
FAFTIAT AT 8 B B 2 Bk, Bt/ IX 128 Bk
AT A R 34T, AT 12 8, S b
it 52 A8 300 kg hm > (Pra 4% 42 kg hm ~° 4fii
18.48 kg hm > 4fi4f 25. 44 kg hm *) . 75 25 Ab PR T H
1 K Be/INZZ R WK G ¥ 50 8 55 T/NIKN, B/
X HE 78 25 RS AT 42. 7 kg (474 24 000 kg hm ™*) K 5 A%
FRUGIK 5 RS B, N IR 8 5 o b FF ol 88 70 4 3
TSR N AGE (6 %) 2B R A BR 2 ) 2 it
A% 32 o HE L & FH 1A R, 385 390 700 o S A FE A Y
0.2% . a) 45 B it [+ 3 A0
R T 2011 4 11 F—2012 48 10 A£G M K
LHERE ARG HE AT, Hoh/NE 11 rh AR 5
Aok £k3 A TR EE 4 Ak 7 AK
Wk KRG s Ao fgFms 10 H Fagdksk. 3 HF
B—5 A BRI /NE R FE ORI AW 5 Aha—T7 A
A K R R Ak AR Y e R S b A i
PR /INZZ 1) 2%, 1 2%t PR Ol /N 22 - R 6 4%, TR
Froh W-S Gl o T RB AR mT ANISCAR IS PR B 1) 2%
BEFR R 25 b - K25 ML A5k, T AR K-C-K %47 o

F1 XKL EMHIR

Table 1 Treatment designing in the experiment

1A% Code Ak P Treatment HARHE i Specific measures
T BBk BB L S
Traditional farming Traditional farming throughout the experimental period
. TE&— AR YRR A (B8 T 22, 227 20 em {EW Rl RETE 22 |
R - Before seeding ( transplanting) ridges (20 cm high) were built up,and seeds or
Ridge planting
seedlings were sown or transplanted on the ridges
s RGEMAE + T AT B BRI A2 SRR | WSO 1 AT A A 3t B
’ Traditional farming + Straw mulching Traditional tillagewith crop straw left in the field as mulch
RS ZBAE + WA B A U A 2B WACEIE A A T A i b R
Ridge planting + Straw mulching Ridge tillage with crop straw left in the field as mulch
FEGEBAE + FEFTRL S + A5 AT 8 77 REA R % GEBEE , WO B0 G AT A e 20 b 2B 25 O WS 0 A T A R
TSD Traditional farming + Straw mulching + Traditional tillage with crop straw left in the field as mulch amended with straw
Decomposing agent decomposing agent
Z2fF + REAT B + FAT U A IR AR, WAk B BT 4 e 000 b B 25 0 8 RS AT 05 54
RSD Ridge planting + Straw mulching + Ridge tillage with crop straw left in the field as mulch amended with straw

Decomposing agent

decomposing agent
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10 7)),/ 4% B W-S &4 f1 K-C-K 5747, 5@
A H ZEFTAE A 9:00 ~ 11:00 90 5 -+ M R I 1
(3 [ T 3 S5 R Y RN ) | 3 % 2L R Y
I U 355 24 9 00 O ) E AR R L16400 {5 45
KA VEH R G E# 6400-09 W %, 76 I X 3k
Fie WA (8] R (8] RN 2% 4 3 &% = AR TRl & e B 3 4>
[ 7 45, [BIFE 2058 1 m, B4 AS0CA §l ) PVC 3, T
T8 0 2 T — K 22 4, LA X - TR, O
TE B A 2 5 B2 b PVC BRHR A7 B AR R A8, T
- SEOT W Y % S I . AE B O A R — KK
A PVC 3R T4 WA S, Jo Ny 25 4 3R 4 e 85 L 6
Wi 2 ot - SERE I BRI . 45 PVC ERINE 1K,
3AMER, AL 3 R E R, 9 AN FHE, BUH
YIEAE N B g (.

R AE T8, 7 22 A [ VR 4 4 38 0 g e R
B AR A O I (Y H R I M A R AN
Tk KREA B AR AE B, 0420 5k F— 4
AFMEZF 1R EL R,
1.4 REEFUE

IR E ] L16400-09 [ 45 i -+ HE IR B 5 A
SE LR 10 em, R HEK SR AT 7R 0 R
SE IR 14 [R5 E PVC BRBH R4 0 ~5 em BRIE Y
T3 RER,
1.5 BB

ANTe) Ab B ) A I8 W W R AR 1Y) 22 S PR R — 4k
J7 2255 81 5 38 A 5 49 A RN 2k 1m0 U3 7 9k o A £ g
T e e o 5 N . ) 2 el |51 O S o
MATR AL FETR W-S 247 fil K-C-K 255 i A 10 %
PERY 10 WIHURERHE , 276 40 B 1 K AR R % + 4
I W57 F 5 0 9 O % 8 SR T R R A Y
Jr ik e TR — I LI 2 ) S ] 4% 1 - S0 g 4
A S [ Ao LA 0 45 81 55 I A5 A 8 IR G, SR U R
LI IRE 45 1 R 40, B AS 20 3% T (9 4 90 % A
SR RIS B A A T B A R
(48353 BT 7E SPSS13. 0 #X {4 Fl EXCEL2003 #£47 .

2 R HWHE

2.1 AEEDTLETFRERNSZTTEL
TENE K4, /N F B 2011 - 11 -

09—2012 -05 - 10, K 54 B M 2012 =05 - 15—

2012 - 10 =22, & 1a /N2 A 1 4 80T

AR EA K, JEFFAE 0. 89 ~2.67 pmol m ~*s ™' 2 Ji] , -
PN 1,53 wmol m *s ™' /NEE A KA 4% Ak B+
O R A 2 O W AR I T A 2R AR AL B Y
- SR AR TAE G AR, W] T A LS A
S o A2 i AL 3 X A ST I 1 55 e AN e 3, AT BB
M TR AR ET A /N2 BRI G 8 55 1, © 20
Jei 393, 6F A HERE R (52 AN R B B 1b i, R T A%
Tl 3] 235 S 30 0 S I R AN T 9 0, S A I S
AP SR, AT 1,34 ~10. 50 pmol m s~ Hirp
A3 A1 22 SR AR AN K, A R O f T
W %W T, B S IR B e K WOER ]t T
W 38 AT, AR R 1 1662 % ~ 84 % , HiJF A J& K =
AT ) I R AL, AR Wi g
B, R A R W SOk R T e R
AT A RN AS [H] Ab B A S 0T W R A A
Z 5 RS A DL RS AT 5 55 b 3 S8 SR E 2
i) 22 5 W 3, 3R A0 RO M O I R R A R, 22
BN, B IEW 22 e OB R R R
AR R AR SN Y N 22 B FE 43 e, ) A s
U AN RN TS T Ny | R S 4 o
PRI I % - 0T I 1 S R e L AR A T 4
fROIIIAETE, X 5 DR BF s g —80 L b
F-REHW TP/ N LB R AL, A
0.89 wmol m s ™", 7F K & 45 3 RSD &b P + 8
W% B 5, K 10,50 pmol m s ™' AN[ERIALFR T R TS,
RS . TSD ,RSD ) H ¥ + ¢ WF W 3 5% 43 5 hy 2. 27 .
2.32.2.58.2.93.2.89 3. 13 pmol m *s ™',

TR H - F oK -2 H 25007, 6] 2a & 25 A D0
BF 8] 43 SR WG A~ B B, 5 — Bir B o 2011 - 11 - 09—
2012 - 04 — 15, %5 By Bl 2012 - 07 -26—2012 -
10 - 22, F kA4 F ] h 2012 - 04 - 15—2012 - 07 -
26, 73 Hb S — [ B 1 1 0T G R AL, AN [ Ak B H
P+ $ 0 W% 8 R 4 7 R 0.62.0.60,1.04 0. 88,
0.81.0.75 wmol m *s ™', 45 — By Be ) + JE0F I
A%k 2.42.2.28.3.06,2.94.3.88 3. 17 pmol
m s T FESE B BOA R FE B S 00 A B A 0T g
Yy TR AT BT A, U0 B RS R S e A R v S
A R R AR I R IR IRAE A . SRS A
BB LN S 2%, ok T # R 22 78 3%, RS
A RSD 22 5 R W 3, 25 b 4 398 P WG o 45 Ak L [ 7 K
/NHEFF R T < TS <TSD, & 2b H, FRAEF K £
I % 36 7 7E ORI AE , 9 1. 01 pmol m
sT BB B K KT A HE T I R W R, k2
WA B e, FOKHEACE IR A KB BUS R IR AE
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E: AFEFRERRSAEEE00SK T EZFBE . TRAEGEINE, RYZEM, TSHEGEIERFTE R, RSOGZEHRFTERE, TSDNE
BEREFEFT 78 SRS FFE B ), RSDAZVE+REFT 8 S5+ 5FFE B 7], T IE Note: Different small letters denote significant difference between

treatments at 5% probability level. T: traditional farming; R: ridge planting; TS: traditional farming +straw mulching; RS: ridge tillage+ straw

mulching; TSD: traditional farming +straw mulching+decomposing agent; RSD: ridge planting+ straw mulching+ decomposing agent. The same below

K1 /NE-RE A LT 3

Fig. 1

FHIF U855 , {8 HE 2R 0T 0 22 Zh iR BE 30/ o B ROk
A E W O AR - 22 U B I AE 101 ~ 5. 58
pmol m ™ *s ™" H ¥ 4 HE I Ky 2.56.2.21,2.97
2.81.3.27.3.25 pmol m *s~ ' H RS TS X Ji],
RSD . TSD Z [HZ 55 A R E , RN R<T,T<
TS <TSD,R < RS <RSD., T Ky 8 afi iy 224 -1
- HER AR 55, A FE A 25 X A 9 R () 52 ) [ AR
BRI /N ZE RS TR Y B . K-C-K &3 4% b
HEH 34 3 0 g R NEF S R < T <RS < TS <
RSD < TSD, 7] LLF& ) #5 FF 8 55 Ab #8 /% -+ 3¢ 0 g 4
FH R, 5 AT 2 700 0 3G 5 T 4 SR I, (R AL S B
VEw T 2248, AT W-S &1, nTRE Rl T EAKE
FAEY S C4 1EY, I iy /NS 30 5 A8 [A] T
INAE R IR C3AEY),

H &1 Rl 2 ] B [R) R AN [R] 2% Y
ST R e AN [] Ak SRR o A5 3 BE B Y L 1 g T
W, 9K J 3fe LAk gy 1 R &, BRAS 3092 0 1 +

Dynamics of soil respiration in wheat-soybean strip

WP, B SRR RP A B A A F I - R S
WA A EER R RIS C 1 544 ~
2135 gm 7 RN[A AL FE 0PI MR EM A R<T <
TS < RS < TSD < RSD, H i /NE 8 A1 F 1Y 1 g np
WG ot hy € 252.3 ~345.3 g m 29 5 S0 0% & 1Y
16. 17%~16.34% . K G HEA A 7 1) 1 07 0% 4 5
JC 470.6 ~ 718.3 g m >, &y [ MR B
30. 48%~33. 64% , T RFE AR I U 2N U AR + 1 0 0
Gk C 235.8 ~349.0 g m 7, 25 SRR IE E Y
15.28% ~ 16.35% . 25 iy IFE % 24 &+l C 585.0 ~
722.4 g m 7,25 A NEIE Y 37. 89% ~33. 84%
2.2 TEMFREXRSTEEENXR

FHOG I 22 4 M 26 B = B 0P e 5 + 2R O A
e, W-S &5 r=0.542 6,p =0.01,C-K &4 r =
0.629 1,p =0.02, AHMFFEHE L R L XT 10 cm
4 )2 - B B R TR OC R W B A R s, B
R, =ae', H R g+ EMEN R T R 10 em + 3%
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Fig. 2 Dynamics of soil respiration in vacant-corn-vacant land strip

B a b AT ESEL

DIAERWF o 2 B0, + 38R 5 5 e i) ¢ &
WOk QR R, BV EE &R 3EN 10 °C - 58 0 g 14
T A5 e, 2 I I S R X R RE AR A ) RO M R AR
WK 1.3~5.6" FEAX"T R,

Y=ae",Q, =e""c R, Y Hy 4 0 gk R
(gm™>d™"), RIEEF-J7 >k + He 4 K HERL 1 — R ALk
Tt ;o N HHEREE(C) o T b HBHIHEE

KH Q= e T A ST IR 1 3R SO L Q)

E7E 2. 25 ~2. 69 A48 4k, e ¥k 9 TS > TSD > RS = R
>T>RSD( UL 2) . AS[R) 4b #H[H] £ 587 3% i B2 AN
], DL ZB AR RS FF 7 55 8 8 09 O- B 1 B 15 e 35 76
AFFEE L& T EERE. A THAEELAEY
P N S 10 em )2 4 598 B R L G
ZORR, L W-S iy £ NP 5 4 585 B A
G RN R, a4 08 R A AR
B T-WS 3 2 % #8 B F il K-C-K 4% 47 (1) £ 3 I 0
8, e 5t K-C-K &ty 1 18 0 Wi iy 10 00 -5 5 0

R2 TEMREXRSIEREENXRARE

Table 2 Relationship between soil respiration rate and soil temperature

b AR T TR E . AR EL PG IR e ) O
Treatment code Average soil temperature( C ) Sample number Fitting equation

T 23.09 0. 344 0. 085 20 R, =0.344¢"%7 0,512 0. 000 2.34

R 23.13 0.357 0. 083 20 R, =0.357."" 0,429 0. 002 2.41

TS 23.20 0.279 0. 099 20 R, =0.279¢"°"  0.461 0. 001 2.69

RS 23.10 0. 407 0. 083 20 R, =0.407¢""7" 0,405 0. 003 2.41

TSD 23.18 0. 340 0. 093 20 R, =0.340¢"%7  0.537 0. 000 2.53

RSD 23.17 0.451 0. 081 20 R, =0.451"%'7  0.289 0.014 2.25

w-S 23.16 0.311 0. 095 60 R, =0.311"7  0.465 0. 000 2.59

C-K 22.98 0.350 0. 088 60 R, =0.350¢""7  0.423 0. 000 2.41
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{E ORISR T-WS ., 2840 B 9N AE -5 52 (E W)
BERIF . HJE R 2, DL K-C-K £t 4004 1 il 28 )7 A
YE R T-KCK, F] W-S 2547 + e nF g . 1l {5
S A R T-WS WA R, B ARAG T
P04 T PRI, e B R T-W'S 4 Sy - 30 i 5
THERE R RO R AT AW E L, R
R, =0.311e""" & S5 H 72 0. 01 /K ik Bl 4%
B,

WF ¢ 3% W AE + HE W B AN 1 A B A R A 1 1
T, BN R R R R R R OC G
ZU L AR ST R 5 - R B ) 56 R
FR A 1= 367K o3 () I 2 445 5, 0 4 398 0 Az 1 58K oy
5 2 S 0 A e f A S R e R S R e
FEHEAT 40T, 590 5 1) b o4 2 - 18 55 /K RIS HH [R)
KK =202 —"" FE T A R K2
80% """, AWFSE v A 48 I A] % R K BN 30%
I SBRAR T 10% F1 & F 24% 09 38K A . 443
Hr o Bk e B9 L4 Hh 2k R ms A TH 55, il J5Ok 19 0. 465
FF % 0.476 ,p =0. 000,

2.3 TEWRERSTEASHXR

FIEIF 5 5 em £ )2 + KA B LK R 5
Bra W W 25 Z ] A0 O, Horh W-S &7 r = -
0.3362,p =0.023,K-C-K %74 r = - 0.1859,p =
0.043, ASHF5 b M 25 Z 1] 1 56 28 DA 9h 4 4k ok £t
LA R, B R, =aw® +bw +c, i R R+
BEnpW w Sy IS KR a b e HTRFES (W&
3) o HEFRIZ K& UL BRI B A, B AT 55 0
P T A KR, oA R AR e RECRAK,
LA AL FA A 3k B 25 K, U IH - 8 SR 2 K 4y
RSP R R RO R
S E 2 B SO B - E K 43 X - R e 5L A 0L 1)
P VE R, ZE AR SRS T 358K 2 5 38 n 2 i
P N, 2 e B S K 3R A A L, 0]
T R S X 2 R EOR S5+
0T W AN P i K SR g B A S R AR,
PR Ay A T I 2 X6 9 5 KRR e 10 B . R
BRI B D i K-C-K L& 7 18 X, 15 v e
HiIX S50+ P B XS AR A 498 07 0 % - 38 K 43
FA) W) 7 [ B A 14. 94 %

R3I ITEMREXRSIEASHXELE

Table 3 Relationship between soil respiration rate and soil moisture

4 K Bt

Ab FRAR S ¢ FEAL Sample A J5 it
Average soil moisture a b R? p
Treatment code number Fitting equation
content( % )

T 15.01 -243.5 65.75 -1.2 20 R, = -243.5w” +65.75w - 1.2 0.288 0. 056
R 13.99 -204.4 50.21 0.186 20 R, = —204.4w” +50.21w -0.186  0.137 0. 286
TS 15.85 -337.8 86.57 -1.589 20 R, = -337.8w” +86.57w -1.589  0.279 0. 062
RS 15.61 -237.9 61.47 -0.256 20 R, = -237.9%” +61.47w -0.256  0.187 0.172

TSD 15.99 -263.8 75.18 -0.753 20 R, = -263. 8w’ +75. 18w 0. 753 0. 420 0.05
RSD 15. 08 -153.8 31.44 3.558 20 R, = -153.8w” +31. 44w -3.558 0. 159 0.386
W-S 16. 18 -341.5 88.71 -1.352 60 R, = -341.5w” +88. 71w -1.352  0.170 0. 009
K-C-K 15.31 -200.2 59. 81 -1.105 60 R, = -200. 12w” +59. 81w — 1. 105 0. 306 0. 000

BPAD S5 T W0 S Y N G R R T R R
gl ke % B R (Y R O o T (RO SE i)
NN T — RS2, Hh B R 1 R
JEEOXF - S W ) 5 ) B AT DA S o A S R A o AL
FI B 10 C HY(H , T4 B 138K 23 XF - 50T 0 1y
St AR IR AR ST b A R - IR B Y
BEZE(R, =0.311""") 18R, =R, ™1,
Hod R, AR HEALF] 10 C Y 2RI 3R R, N+

HORFE A T BF 9 52 Fr 4 HE WP W S 23 T Sk 5230 Y
10 em T EIRIE . 32 4 FH1, 0 BR 0 R S
PR R U R ITRRAR T, HL - Henp i 55 + He ok
AT A O M T B 2 e A A 0 I ) [
RERZH IR L IEREZ G BT 255 % 8
R FEIR NI /I (R Ra e e S R eV &
B sh R E
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Table 4 Regression analysis of relationship between soil respiration and soil moisture pre-and post-normalization

i R 5 5t B
]
Item Function formula !
FRUEALTT Pre-normalization(n = 60) R, = -200. 2w? +59. 81w —1. 105 0. 306 0. 000
FrifEAL 5 Post-normalization ( n = 60) R, = —14.23w? +3.819w +0. 581 0.015 0.309

L S O W ) - R L R R - R Y A R R T R AR TR Rk B1] T0% LA L 3R
TR AL AR TE R ROR LB AT RS RE AN BB OB B A0S ORI D B — s 1 el g
(), 620 B Y P SR A SEAT RS AR R L X MR, AT AR R T K 4 5 T
b SR E G A b R R R S R R R B R R BB RORS BN F 50% , AT AEPEER2E
TIHEAT 0. 05 /K- F IR EER I (£ 5) o SRR

x5 TEMRSTEREEDRAENEERRE

Table 5 Precision testing of the regression models for relationships of soil respiration with soil temperature and soil moisture

AR hrdEZRE RdER i %of 15 2% B o A 5% 22 BR W1
fi Y Ta S (E )
Sample  Standard  Standard Absolute error Relative error Accuracy
Model (n-2) Measured mean
number  deviation error limit limit (% ) (% )
R, =0.311""%7 60 0.4832  0.374 2 0.748 2.69 27.83 72. 17
R, = -200. 2w® +59. 81w - 1. 105 60 0.777 3 0. 602 2 1. 204 2.20 54.73 45.27
2.4 AEVEBTEFROFTIHE TEA [ 9y 28 A1 5 45 G20V XoF - S 0 0% 114y 52 i) A%
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M AE - EVE I MR C O 1.48 kg m T A T 7 5 Ak B LE R [ A0 4 ok - O 0 ) 5
AUV R BTG S bl DU (/N - RO AE A A B, B OR R B R AR T g H 2
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R R R M ARIR MR AR RS Rk 14,519,
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RESPIRATION OF UPLAND SOIL UNDER CONSERVATION TILLAGE
IN PURPLE HILLY REGIONS AND ITS INFLUENCING FACTORS

Zhang Sai  Wang Longchang’  Zhang Xiaoyu Zhou Hangfei
( College of Agronomy and Biotechnology ,Southwest University/Key Laboratory of Eco-environmenis in Three Gorges Reservoir Region ,Minisiry of

Education/Engineering Research Center of South Upland Agriculture ,Ministry of Education ,Chongging 400716, China)

Abstract To investigate effects of tillage pattern on soil respiration in dry cropping farmlands in purple soil hilly re-
gion in Southwest China,an LI6400-XT portable photosynthesis measurement system equipped with a soil respiratory cham-
ber (6400-09) was used in an experiment conducted in the experimental field of the Southwest University in Beibei,
Chongging. Respiration and hydrothermal factors of the soils under the same wheat/corn/soybean triple intercropping sys-
tem, but different tillage patterns were measured and analyzed during the crop growing period. The tillage patterns or treat-
ments were coded as T (traditional tillage) ,R (ridge tillage) ,TS (traditional tillage + straw mulching) ,RS (ridge till-
age + straw mulching) ,TSD (traditional tillage + straw mulching + decomposing inoculants) ,and RSD (ridge tillage +
straw mulching + decomposing inoculants) and each had 3 replicates. Results show that soil respiration rate varied signifi-
cantly with the season and from treatment to treatment as well. The daily mean soil respiration rate under wheat and soy-
bean in the wheat-soybean row was 1. 53 pmol m > s~ and 4. 10 wmol m ™~ * s ', respectively and varied between treat-
ments , displaying an order of T <R < TS < TSD < RS < RSD. In the blank-corn-black row,the daily mean soil respiration
rate of the soil under corn reached 2. 56 wmol m * s ' ranging between those under wheat and soybean,and varied be-
tween treatments, displaying an order of R < T < RS <TS < RSD < TSD. The total soil respiration rate of the field under the
intercropping system was 1. 54 ~2.13 g m * and varied between treatments, displaying an order of T <R < RS < TS < TSD
< RSD. The experiment also shows that soil temperature and soil moisture content were the two major factors affecting soil
respiration , explaining 28.9 %~53.7 % and 13.7 %~42 % of its seasonal variation. Regression analysis of the relation-
ship between soil respiration and soil hydrothermal factors reveals that exponential equation (R, =0.311e""") fits well
the relationship between soil respiration and soil temperature at 10 c¢cm in soil depth and the temperature sensitivity index
(Q,,) of soil respiration was 2. 25 ~2. 69. However, the relationship between soil respiration and soil moisture content can
be best described with a parabolic function. The threshold of soil moisture soil respiration responds to was 14.94% . In
short, the findings may serve as reference to the study on rules of the variation of soil respiration in the farmland ecosystem
and mechanisms for controlling its affecting factors,and are of some important significance to global carbon budgeting and
assessment of regional carbon sources and pools.

Key words Conservation tillage; Soil respiration; Soil temperature; Soil moisture content; Relational model
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