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Soil Respiration Variations in Winter Wheat Field in Different Previous Crops

and Its Influencing Factors

HAO Wangdin' LIANG Yindi' > WU Xing' LIN Xing4un® ZHU Yandi' LUO An-rong'

(1. College of Forestry Northwest A & F University Yangling 712100 China; 2. Institute of Soil and Water Conservation Northwest
A & F University Yangling 712100 China)

Abstract: This study was to define the Variations of soil respiration the response of influence factors to soil respiration and carbon sink
in the total growing season in winter wheat field of different previous crops. The results showed that: (Das soil depth increases the
response of temperature to soil respiration rate also increased with a lag; @ the soil respiration rate was quadric to soil moisture

phosphorus  potassium soil urease activity soil temperature soil moisture as the main factors had an effect on soil respiration rate;
soil temperature had the stronger effect on soil respiration rate when potassium had the weaker effect on soil respiration rate; 3 the
average carbon emission rate in wheat filed of different previous crops showed as follow: Pepper of previous crops > celery of previous
crops > corn of previous crops > eggplant of previous crops. The intensity of carbon “sink” displayed as follow: eggplant of previous
crops > celery of previous crops > corn of previous crops > pepper of previous crops. As for the trials of this study although the soil
respiration rate is highest in the winter wheat filed of previous pepper the amount of carbon fixed is the most. Its ratio of net primary
productivity ( NPP) and soil carbon release quantity was highest so carbon sink was the strongest. If rotation planting was arranged
according to the purpose of increasing carbon sink and reducing carbon emissions pepper was relatively appropriate stubbles crop

followed by corn crop celery and eggplant.

Key words: previous crops treatment; winter wheat; soil respiration rate; impact factor; path analysis; carbon cycle
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Table 1 Soil respiration of winter wheat filed in different previous crops during and after the growing season/pmol+( m?+s) ~'
11 12 1 2 3 4 5 6 7 8 9 10
CwW 2.47 1.47 1.19 1.45 3.33 2.78 4.12 6.83 4.11 4.30 2.72 2.30 3.09 1. 11a
PW 2.43 1.59 1.37 1. 63 4.20 4.03 4. 64 5.57 3.54 3.52 2.59 2.20 3.11+£0.97a
EW 2.14 1.52 1. 10 1.37 3.38 2.20 3.17 5.86 3.95 3.80 2.87 1. 86 2.77 £1.01b
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Fig.4  Characteristics of available nutrient in different growth period of winter wheat
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Table 4  Variation trend of soil enzyme activity under different growth stages
Ingg”! /mgeg”! Imgeg”
CW  43.18 £0.19b 50.98 £0.47b 24.01 0. 19a 54.12 £0.68c 50.54 +0.82b 53.87 +1.22¢ 1.45 +0.01b 1.36 +0b 1.28 +0.01b
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Table 5  Path—coefficient analysis of major environment factors to soil breathing rate in the wheat field
—X, —X, —X, —X, — Xy
X, 0. 270 — -0.295 -0.017 -0.017 -0.006
X, -0.503 0. 158 — -0.040 -0.048 0. 009
X; 0.280 -0.016 0.070 — -0.313 0. 087
X 0.746 -0.006 0.032 -0.118 — 0. 001
X0 -0. 144 0.120 0.033 -0.171 -0.007 —
1) R* =0.754 b, =0.496
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Table 6  Carbon cycle of winter wheat filed under different growth stages
CwW PW EW MW
/kg'hm_2 18 361. 65 15295.41 16 577. 48 16 478. 02
/kg=hm ~2 13 072. 54 11112.90 12 290. 44 10 673. 43
NPP/kgehm ~2 31434.19 26 408. 31 28 867.92 27 151. 45
NPP/kgehm ~2 14 145.38 11 883.74 12 990. 56 12218. 15
Rs/kg*hm ~? 11 690. 40 11 766. 08 10 476. 26 10 624. 48
NPP/Rs 1.21 1.01 1.24 1.15
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