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Abstract: In order to investigate the variations of soil respiration rate during flue-cured tobacco growth period and carbon balance of
tobacco field ecosystems, a closed chamber technique (infrared CO2 analyser) was used to determine variations of respiration rate of
the ridge soil, the ridge soil without roots (soil microbial) and the soil between ridges. The contribution of root respiration to the ridge
soil respiration was analyzed and the carbon balance of tobacco field ecosystems was estimated. The results showed that during the
flue-cured tobacco growth period, the ridge soil respiration was affected by flue-cured tobacco growth and soil temperature, displaying
a significant seasonal variation. During the early growth period, the soil respiration rate increased slowly, and then it increased gradually,
with a peak occurring on the 107th day C 256.8 mg/(m?-h) after tobacco seedling transplanting. Seasonal variation of respiration rate
of the ridge soil without roots and the soil between ridges was not significant. The order of Q1o value of soil temperature at 10 cm depth
with the ridge soil respiration with its components and respiration of the soil between ridges was root respiration>the ridge soil
respiration>soil microbial respiration> the soil between ridges respiration. During the whole growth period, the contribution of root
respiration to the ridge soil respiration was 44.2%, while the soil microbial respiration was 55.8%. In the flue-cured tobacco fields, the
net primary productivity carbon was C 2975.9 kg/hm?, and soil heterotrophic respiration to release carbon was C 1409.1 kg/hm? and
the net ecosystem carbon budget was C 1566.8 kg/hm?.
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Fig. 1 Variations of shoot biomass, root biomass and total
biomass of flue-cured tobacco during the growth period
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Fig. 2 Variations of respiration rate of the ridge soil, the
ridge soil without roots and the soil
between ridges during the growth period
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Table 1 Relationship between soil temperature at 10 cm depth and respiration of the ridge soil with its components and the soil
between ridges during the flue-tobacco growth period
R P Qio
1=9.604¢%125T 0.780 <0.01 3.5
1=2.548¢0154T 0.696 <0.01 4.6
1=10.841¢%0%3T 0.749 <0.01 2.5
1=3.019¢%057T 0.722 <0.01 1.8
2 Ra Rh
Table 2 The average respiration rate of ridge soil during the growth period and the ratio of Ra and Rh
Rs/(C mg'm?2-h) Rh/(C mg-m?2-h) Ra/(C mg-m?2-h) Rh/Rs Ra/Rs
50.9 39.2 11.8 76.9 23.1
74.2 54.7 19.5 73.8 26.2
117.7 72.6 45.1 61.7 383
252.1 126.9 1253 50.3 49.7
141.8 79.1 62.7 55.8 442
0~14d 15~45d 46~67d 68~132d
Rh/Rs Ra/Rs
Ra Rm Mh
C11.8~19.5mg/(m*>h) Rh Rs Rh/Rs Ms 2
73.8%~76.9% Ra/Rs
38.3%~49.7% 1592.2 1528.7 3046.5 kg/hm2
[7.21] 476.4 4947  479.6 g/kg
NPP C2975.9 kg/hm2 3
1 Rh Ra Rs NEP C1566.8 kg/hm?
55.8% 44.2% 3
2.5
3 C kg/hm?
Table 3 Carbon balance of flue-cured tobacco ecosystems C kg/hm?
¥ Mh Ms Rm=Mh+Ms NPP NEP=NPP-Rm
Bl 1252.5 156.6 1409.1 2975.9 1566.8
50%
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2.5 Quo
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