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Abstract; Based on a long-term location experiment on Caliche soil in Changwu Station of Chinese Academy of Sciences,
Changwu , Shaanxi, China, we monitored diurnal changes and seasonal changes of CO, flux from soils in a continuous winter
wheat ( Triticum aestivum L.) cropping system by LI-8100 automated soil CO, flux system, and soil dissolved organic
carbon (DOC), soil microbial biomass carbon ( MBC) were also measured during returning green, heading, jointing,
filling and mature stages during the wheat growing period Six fertilization practices arranged as a block with 3 replicates from
the long-term experiment were selected, which consists of fallow (F), control (CK) , farm yard manure (M, 75 t-hm ),
nitrogen (N, 120 kg+hm ™), nitrogen and phosphorus ( NP, 120 kg N+hm >, 39 kg P-hm ™), and nitrogen and
phosphorus plus farm yard manure (NPM, 120 kg N-hm >, 39 kg P-hm >, 75t +hm >). The soil CO, flux showed
significant diurnal changes and seasonal changes. For the diurnal changes, the soil CO, flux rate followed a single peak

curve with time, and the maximum of soil respiration appeared about at 12;00 or 14:30, and the minimums between 0 ;00
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to 3:00 or about 6:00. Fertilization significantly increased soil CO, flux rate, and the order of CO, flux rate under different
fertilizations followed as NPM > M > NP > N > CK > F. For the seasonal changes, the soil CO, flux rate was highest
during the jointing stage, followed by late filling stage, and minimum rate appeared during heading stage. Soil water deficit
contributed to most of reduction of soil CO, flux rate during heading and filling stage. Fertilization significantly affect MBC
and DOC, there were significant seasonal changes in DOC and MBC. For DOC, the order was filling stage > heading stage
> mature stage > turning green stage > jointing stage in all treatments. For MBC, the order followed as mature stage >
heading stage > filling stage > jointing stage > returning green stage, and except manure treatments (M, NPM) , MBC
in jointing stage was more than in filling stage in all treatments. The relationships between DOC, MBC and soil CO, flux
rate under different growth stages was low under the condition of same fertilization, on contrast, the relationships between
DOC, MBC and soil respiration rate were significant under different fertilizations. Soil respiration measurement using the
root-exclusion technique indicated that fertilization enhance root respiration. Averaged cross the growing stages, the

contribution of the root respiration to soil respiration in CK, N and NP treatment, were 36% , 45% and 54% , respectively.

Key Words: soil respiration; soil dissolved organic carbon; soil microbial biomass carbon
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Fig.1 Diurnal variation of soil respiration under different fertilization practices
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Fig.2 Seasonal variation of soil respiration under different fertilization practices
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TACAEALPE (N \NP) , HALPE 2 [A] i) 22 Sk BIAR B2 /K7 (P <0.01) ;M 1 NPM b3 2 i) 22 5 4 B3 (P >
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Table 2 Seasonal variation of dissolvable C, microbial biomass C under different fertilization practices
‘g)%fgfnﬁ g:;:ng F CK M N NP NPM
DOC IR 7] Retuming green stage 12.16 +1.0Aa 15.65 +0.7Ab 35.35 £5.0Bd 15.60 £1.4Ab 19.29 £3.2Bc  41.46 +4.3Be
(mg-kg™!) KT Elongating stage ~ 13.35+£3.0Ba 13.51 £3.1Aa 23.14 +3.5Ab 14.40 +2.5Aa 15.37+1.2Aa  27.53 £5.5Ac
i Heading stage 25.80+1.7Ca 30.74 +4.1Cb 89.68 +14.4De 33.43 +2.5Bb 42.48 +5.5Dc  87.42 +6.4Dd
WS Filling stage 25.95+4.4Ca 38.70 +7.7Db 99.12 +12.5Dd 40.22 +6.1Cb 61.06 +15.2Ec 118.80 +18.5Ee
JZIY Ripening stage 21.78 +4.7Ca 24.76 +3.7Ba 52.91 +9.1Cc 29.21 +6.5Bb 31.69 +3.3Cb  53.36 +9.9Cc
MBC IR Retuminggreen stage 72.8 £15.8Aa 91.8 £21.3Ac 131.6 +36.1Ad 86.8 +17.9Ab 110.5 +20.6Ac  100.4 +19.2Ac
(mg-kg™') K17} Elongating stage  84.5+2.1Aa  91.5+20.7Ab 224.2+9.6Bd 109.6 +18.1Bb 205.7 +13.4Cc  205.8 +9.4Cc
i Heading stage 134.8 £23.6Ca 182.0 +25.5Cb 372.2 +34.6Cd 202.9 +10.4Db 252.7 +23.7Dc  361.6 +46.8Dd
WS Filling stage 92.9 +24.0Ba 136.8 +18.1Bb 160.8 +29.4Ac 143.2 +21.8Cb 160.3 +45.9Bc  122.7 +19.3Bb
JZIY Ripening stage 175.2 £32.1Da 252.1 +13.1Db 382.1 +67.2Cd 250.6 +7.2Eb 340.0 +14.2Ec  365.4 +44.0Dd

BEMIKER =0.01, HFEFRRRECHEEA BE2F  The test results are at significant level of 0.01% based on LSD’s lest; the same letter in

each column indicates that there is on significant difference between the treatments
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E (BRI 5 LR R Z ] e JNEEPSS Fig.3  Soil water in different fertilization treatments during the growing
A, MBC 5B (B H M AERIIN) 5 L IRIFBZE]  stages of winter wheat
WAFFERERMERKR (R 3), HLRIFRS DOC i
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DOC il MBC. {55 R {EL H B G i385 S B2 s UK ML HH A eS80 A — B 91 45 Ak 2 - 38 9 - 39 P I e K
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Table 3 Relationships between soil respiration, DOC, and MBC under different fertilization practices
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C forms BHEWY B Eiip ] R RS LR
Returning green stage  Elongating stage Heading stage Filling stage Ripening stage Whole
DOC 0.993 ** 0.845** 0.625 0.816* 0.961 ** 0.918 **
MBC 0.702 0.879 ** 0.753* 0.683 0.954 ** 0.959 **

ag.05 =0.707 09 ¢ =0.834

x4 FE—RELFERLETRER QEWERS TETFROEXXR
Table 4 Relationships between soil respiration, DOC, and MBC during the different growing stages
+ENFIF Soil respiration

T4 4y C forms
F CK N NP M NPM
DOC 0.041 0.444 0.255 0.042 0.540 0.580
MBC 0.071 0.095 0.238 0.624 0.293 0.096

3.3 AL AR PRI 0
R ZR PR AE P o SR F I A P ) B 2 e i b A 25 R G - 4 0 3R R 398 ML R e T SR 1 O B
SHz—" FEREHIS/NARSE R B  RIRALEE S (PRI + 10AR) b3 et TR 2R, |
B, ABEFE ) CK N ZbFEA NP AbFR ) + S0P IR AR PRAC BRI , 7T AR S AR AR R IF IR RN (%5) 6
it A e S AR P RV E T SR 55 o ZERNAEF A, MAE AR T AR R AP IR B HA/NIRF RN
NP >N >CK, 7EE/EZ BT, CK AL FRAR PRI 3 # K 0. 16 ~ 0. 87umolCO,  m s~ TTEkH N 16% ~
48% ;N REFEARPRI AR Jy 0. 23 ~ 1. 50umolCO,» m s~ TTRRER Jy 21% ~62% ; NP b BRAR IR 33 % %y 0. 67
~1.82pmolCO;ym s ™", TR N 43% ~67% . HaAEFL AR PR AE B FI P A SRR R, 2 AR EERR BN TEIR
TSR AR, AU B RN A e, NP b3 X AR PP IR 5 F s R 7 BB o B RS T 4 3 £ N
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AL PRTESR AT ARSI, 290 0. 8 4 NI A BRIAI B 250, X AT B -5 U ) TR MR Ko

RS EHHMTRERLSESRETRAI T HAFRA TR

Table 5 Effects of fertilization on root respiration during the growing stages of winter wheat

- IR} green stage #1573 elongating stage HhiB heading stage
Treatment RN IR % Dl & AR i e AR R TR
Root respiration (%) Root respiration (%) Root respiration (%)
CK 0.16 £0.12 16 0.82 +0.09 42 0.75 +0.16 48
N 0.23 +0.13 21 1.50 £0.03 57 1.32 +£0.31 62
NP 0.67 +0.18 43 1.82+0.20 62 1.64 £0.44 67
o HEIZ ) filling stage JZ\JY ripening stage A B W whole
Treatment RN IR % Dl & AR i e AR R TR
Root respiration (%) Root respiration (%) Root respiration (%)
CK 0.87 £0.35 42 0.53 +0.14 31 0.63 +£0.29 36
N 1.02 £0.56 46 0.81 +0.15 41 0.97 £0.49 45
NP 1.03 £0.33 46 1.37 £0.08 54 1.31 +£0.46 54

ST A A HEE b B A /INFE MR 2R IR IR P LB SF-357 H 36% N ALy 45% (NP 2y 54% , NP AbBRZE R 5
JEFEES BTSSR (R R PRI LA g 50% ) AT, R 85 T ok 28 U0 251 BB 425 S (R 2R R IR B LL 461 Ky
40% ) o METINCIBZ" BT ST 45 5 R R IR L6 40% ~64% ) . (ARZREE=SEP KL%
LI SR G 3 4%, Hanson 25050 45 AR ZRMAE B R G R 4E 8 A K 2 P AR R PRI/ R o 1 338 0P U4
B8 60.4% . Domanski 25" FRAS & I HE I AR BRIF IRt 4 3 WP 1% (9 451 A8 AL 7E 51% ~89% 2 [,
7% 3 H SR IR P FRORR 2R IR L o 6 G 091 EL R SR BSR4 3R o {HL Swinnen ™ £ /N3 A0
KZ H AR R P AE A o 3P IR AR R A ELBIHE 75% ~95% Z 1] o
4 Zig

(D ELRFEETREX, Z/NEEERS CO, HEAAER B 1 B A AE TR, EEHRE
12:007:45 (04-23) i1 14:30 747 (06-21) ;35 F5 W ARG H BLLE 0:00 ~3:00 2 Ji] , Ji 20 Wy Hh BL7E 6:00 72
fio 14 COHEmUE B4 TR b SRR AR &, YR S, R DR F AR S, MEE AT
DS 4R 7 S

(2)DOC 71 MBC fF7EAE B HAZE AL, BREHARIASE : £ 403 DOC S 2RI HE I > i > il
>REH > WH, BRAHUELL B (M, NPM) MBC & 8345738 > B ISh, & 4b 8 MBC & 8 30 0 By >
RS > FERW > B > BREW.
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