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Soil respiration characteristics of 3 types of agroforestry system in the Sichuan
hilly basin®
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Al In the background of global warming, terrestrial ecosystem carbon cycling plays an important role in the change of
atmospheric CO, concentration. The current large areas of forest and forestry or agroforestry is pivotal to the balance between
economic development and ecological maintenance. From January to December 2014, we measured using an automated soil
CO, flux system (LI-8100, LI-COR, USA) the soil respiration of four models (walnut artificial pure forest (CK), walnut —
Radix Chuan Mingshinis composite model (HC), walnut — Platycodon compound model (HJ), and walnut — Agastache rugosa
composite model (HH)). The soil temperature and humidity were measured at the same time. The measurements showed
a first increasing and then decreasing monthly variation trend in soil respiration. The soil respiration was the maximum in
late June for HC, but in mid-July for CK, HJ and HH. The lowest soil respiration of HJ, HH, HC were 1.36, 1.61 and 0.89
times respectively higher than that of CK, with the lowest value in January. There was a significant exponential relationship
between soil respiration and soil temperature, and a reciprocal relationship between soil moisture and soil respiration, but the
relationship was significant only in HH, indicating that HH models should be more conducive than others to reduce soil carbon
emissions. The research showed that soil temperature may be the main factor of soil respiration in the hilly region of Sichuan
Basin, and the operating model may be an important influencing factor for the role of carbon source/sink in the study area.
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Tablel The background value of soil samples

+ZE AR AR

AW ek

Qb B Soil Total Available  Available  Total pHIig
Treatment layer  Nitrogen phosphorus potassium carbon pH
Olem) _(vigkg") (wighg!) (vmgkg) ovgkgh) Y

CK 0-15 2.4 0.96 86.57 5.95 6.93
15-30 2.21 0.95 84.91 5.46 6.71

HC 0-15 2.36 0.96 85.00 6.30 6.88
15-30 2.21 0.95 84.61 5.31 6.63

HI 0-15 2.33 0.96 85.88 6.15 6.96
15-30 2.27 0.96 82.38 5.62 6.62

HH 0-15 2.32 0.95 84.31 5.74 6.59
15-30 2.21 0.96 81.67 4.87 6.51
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T3S E £V A IR (FEIR A AME 20 ecmPVCAE ) |, =
FEY RS emZE Ay, WFIL AR A 3 5 L3R M2 om,
FHF 4 AL, ARE 36 IR IR, FE 7 I AH SR
W P E] R 292 m.
1.3 L EEMEIRFN 1 58RR Bl E ik

A IENT I H 3125 5% FLi-8100 (Li-Cor inc.USA) 2. M
20144F 1A 1275 AW E — Ik, AR 21 R 3EnF R H 3h 25 43
SR ZE R, EEAE RO A3 L 6 L 9OAMI2ZA S
e — K, A5 Ah B BE P34 A HE I 0 R 452 3T (1 00 S (P
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TR 88 0 A ) o
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SR FHSPSS16. 0% A7 H (1Y — fi8 28 P ASE 7Y X6 43 ) - 39807 i 44
P JEAT 8 A 5 2% 431 (Repeated measures ANOVA) .
Sigmaplot 12.5fE &, Jf-XF 3 0F I £ 4l 5 5 I A ik
T A 43 T (Correlation Analysis) . SCH 43 i E /K Fa
=0.05.
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Fig. 1 Daily (24 h) variation of soil respiration (mean = SD, N = 3). ** Indicates significant difference between the content and composite model by repeated
measures analysis of variance (ANOVA and LSD multiple comparison, a= 0.05). Date represents the time effect; Date & Treatment represents the interaction of

time and each treatment; P < 0.001).
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Fig. 2 Monthly changes of soil respiration (from January to December in
2014) (mean + standard deviation, NV =9). ** Indicates significant difference by
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(LSD multiple comparison, o= 0.05) results. * And ** denote in a month, there
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Table 2 Correlation of soil respiration with soil temperature and soil

humidity
Tt Ik HE Wi
Variable Respiration (R))  Temperature (7) Humidity (M)
IFE1 Soil respiration 1.00 0.91%* -0.10
i ¥ Temperature 0.91%* 1.00 0.071
12 J¥ Moisture -0.10 0.07 1.00

R IR IR R 0.01 (PR AGES )

**Correlation is significant at the 0.01 level (2-tailed).
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Fig. 3 Relationship between soil respiration and soil temperature (January to December 2014) (V= 84).
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Fig. 4 Relationship between soil respiration and soil humidity (January 2014 to December) (V= 84).
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medicine composite model (2014).
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