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Abstract: Based on a long-term location experiment on Caliche il in Changvu Station of Chinese A cadeny of Sciences,
Changvu, Shaanxi, China, wemonitored diurmal changes and seaonal changesof CO, flux fram ils in a continuouswinter
wheat (Triticun aestivum L. ) cropping systam by L I-8100 automated il CO, flux systam, and il disolved organic
carbon (DOC), il microbial biomass carbon (MBC) were alo measured during retuming green, heading, jointing,
filling and mature stages during thewheat growing period Six fertilization practices arranged as a block with 3 replicates fram
the long-tem experiment were selected, which consistsof fallov (F), control (CK), fam yard manure (M, 75t hm™?) ,
nitogen (N, 120 kg hm™?), nitrogen and phogphorus (NP, 120 kg N- hm'?, 39 kg P hm'?), and nitrogen and
phogphorus plus fam yard manure (NAM, 120 kgN- hm™?, 39 kg P tm'?, 75t hm™?). The il CO, flux showed
significant diural changes and seasnal changes For the diurnal changes, the il GO, flux rate folloved a single peak
curve with time, and the maximum of il repiration gopeared about at 12: 00 or 14: 30, and the minimums betveen 0: 00
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to 3: 00 or about 6: 00. Fertilization significantly increased il GO, flux rate, and the order of GO, flux rate under different
fertilizations folloved asNAM > M > NP > N > CK > E For the sea®nal changes, the il QO, flux rate was highest
during the jointing stage, followed by late filling stage, and minimumn rate appeared during heading stage Soil water deficit
contributed t most of reduction of il CO, flux rate during heading and filling stage Fertilization significantly affect MBC
and DOC, therewere significant ssaonal changes inDOC andMBC. ForDOC, the orderwasfilling stage > heading stage
> mature stage > turning green stage > jointing stage in all treaments ForMBC, the order folloved asmature stage >
heading stage > filling stage > jointing stage > returning green stage, and except manure treaments (M, NAM) , MBC
in jointing stage wasmore than in filling stage in all treatments The relationships betwveen DOC, MBC and il CO, flux
rate under different growth stageswas low under the condition of same fertilization, on contrast, the relationships betwveen
DOC, MBC and @il regiration rate were significant under different fertilizations il regpiration measurement using the
root-exclusion technique indicated that fertilization enhance root regiration Averaged cross the growing stages, the
contribution of the root repiration o il repiration in CK, N and NP treatment, were 36%, 45% and 54%, regectively.

KeyW ords il repiration; il disolved organic carbon; il microbial biomass carbon
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Table2 Seasonal var ition of dissolvable C, microbial biomassC under different fertilization practices
C orms Sta':"’eisng F cK M N NP NFM
DOC 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'l) 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
Heading stage 2580+1 7Ca 30 74+4 1Cb 89 68 +14 4De 33 43+2 5Bb 42 48 +5 5Dc 87. 42 £6 4Dd
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
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 Retuminggreen stege 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'l) 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
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
Filling stage 92 9+24 OBa 136 8 +18 1Bb 160 8 £29 4Ac 143 2 +21 8Cb 160 3+45 9Bc 122 7 +19 3Bb
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
=0 01, The test rewults are at significant level of 0. 01% based on LD's lest; the sane letter in

each column indicates that there ison significant difference betveen the treaments
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Table3 Relationshipsbetween il repiration, DOC, andM BC under different fertilization practices
il repiration
C foms
Returning green stage  Elongating stage Heading stage Filling stage Ripening stage W hole
DOC 0 993" 0 845" 0 625 0 816~ 0961"" 0 918"
MBC 0 702 0879"" 0 753" 0 683 0954"" 0959""
O g0 =0 7070 4, =0 834
4
Table4 Relationshipsbetween il regpiration, DOC, and M BC dur ing the different growing stages
Soil regpiration
C foms
F CK N NP M NRV
DOC 0 041 Q 444 Q 255 Q 042 Q0 540 Q 580
MBC 0 071 0 095 0 238 0 624 0 293 0 096
33
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Table5 Effectsof fertilization on root regiration dur ing the growing stages of winter wheat

green stage elongating stage heading stage
Treament
Root regiration (%) Root regiration (%) Root regiration (%)
CK 0 16+0 12 16 0. 820 09 42 0 750 16 48
N 0 23+0 13 21 1 50+0 03 57 132+0 31 62
NP 0 670 18 43 182+0 20 62 1640 44 67
filling stage ripening stage whole
Treament
Root regiration (%) Root regiration (%) Root repiration (%)
CK 0 870 35 42 0530 14 31 0 630 29 36
N 1 020 56 46 0.81+0 15 41 0 97 0 49 45
NP 1 03+0 33 46 1 37+0 08 54 1310 46 54
36%,N 45% ,NP 54% NP
! ( 50%) . (
40%) (271 ( 40% 64%) [28]
(21 3 Hanon
60 4% Domanski ' 51% 89%
Swinnen'*
75% 95%
4
(1) : Q0O;
12: 00 (04-23) 14:30 (06-21); 0: 00 3:00 , 6: 00
mz 1 I}
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