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Variation Characteristic in Soil Respiration of Apple Orchard and Its Biotic and

Abiotic Influencing Factors

WANG Rui', GUO Sheng-li"*? | LIU Qing-fang' , ZHANG Yan-jun’, JIANG Ji-shao’, GUO Hui-min’, LI Ru-jian’

(1. College of Resources and Environment, Northwest A&F University, Yangling 712100, China; 2. Institute of Soil and Water
Conservation, Chinese Academy of Sciences and Ministry of Water Resource, Yangling 712100, China; 3. Institute of Soil and Water
Conservation, Northwest A&F University, Yangling 712100, China)

Abstract: To evaluate the orchard variability of soil respiration and the response of soil respiration to its influencing factors is helpful
for a deep understanding about the effects of converting cropland to apple orchard. A field experiment was conducted in the Changwu
State Key Agro-Ecological Station. Soil respiration, soil temperature, soil moisture and roots biomasses were periodically measured in a
mature apple orchard during 2011 and 2012. Soil respiration decreased as the distance from the trunk increased. The cumulative soil
respiration in the 0. 5 m-distance from the trunk was 20% and 31% higher than that in the 2 m-distance from the trunk, respectively in
2011 and 2012. The temperature sensitivity of soil respiration ( Q,,) was relatively lower in the 2 m-distance than that in the 0.5 m-
distance in both years. Soil temperature and soil moisture were slightly higher in the 2 m-distance, but there was no significant
difference between the 2 m-distance and the 0.5 m-distance. Soil respiration and soil temperature showed a significant exponential
relationship, but there was no positive correlation between soil moisture and soil respiration. Soil temperature changes can explain
seasonal variation of soil respiration well, but it could not explain its spatial variability. Root density was an important factor for the
spatial variability of soil respiration and (),,. Variation of soil respiration coefficient was 23% -31% . Therefore, the distance from the
trunk should be considered when estimating orchards soil respiration.

Key words :soil respiration; soil moisture; soil temperature; root biomass; apple orchard
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Table 1 ~ Mean soil moisture, mean soil temperature and cumulative respiration in 2011 and 2012

Ay PEE/m SEA4 KAy % SEHEREE/C ZRUE (CO,-C) /g-m ™2
2011 0.5 16.64 +5.04a 13.87 £6.67a 545 +8.9a

2 17.04 +4.49a 14.19 £6.99a 453 +16.9b
2012 0.5 15.56 +4. 87a 16.16 £6.39a 580 +50. 3a

2 14.39 +4. 83a 16.48 £6.71a 444 +46.2b

1) R EARE R R 78 - Mean + standard error; /NE N P <0. 05 BFFEE AT 0.5 m A1 2 m 4b25 5 0 %

®2 TEERSREEXRNGITSFD

Table 2  Statistical analysis of temperature relationship of soil respiration

A S/ m a b R? [ by Qo
2011 0.5 0.781 £0.053  0.058 £0. 004 0. 64 0. 024 4.115 = 1.79
2 0.795 £0.077  0.045 £0. 004 0.87 1. 56
2012 0.5 0.840 £0.116 0. 058 +0. 008 0.71 -0.022 3.649 ¢ 1.79
2 0.843 £0.211  0.032 +£0. 006 0.42 1.38

1) #RRP<0.01 ZRWE; o M bER, =ae!BERSE R K HHEIFIR, 7K HHORE. R RURERE e, Ao, 2o A b0 K
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Table 3 Result of horizontal distribution of root biomass

WAL ¢
BiH
1 2 3 4 KR HE
0.5m 1.14 0. 70a 0.96 £0. 50a 2.17 £0.40a 0.25+0. 11a 0.31£0.11a 0.97 0. 70a
2m 0.07 +0. 04b 0.16 £0. 18b 0.37 £0. 12b 0.15 £0.09a 0.28 £0.07 a 0.21 £0. 11b

1) R EARE LR 0 . mean + standard error; /NEFESN P <0. 05 BHEEEH T 0.5 m F12 m 4b2s 5 M
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Table 4  Coefficient of variation of soil respiration

2011 B+ 250/ %

2012 A5 5 2/ %

o T i 2 TE i T i 2 3 i
0.5 m g T 40 36 39 38 +2 30 39 36 35 %5
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