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Characteristics of soil carbon emission under the model
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Abstract: To explore the effect of raising geese in corn field production model on soil respiration rate of alpine
farmland, our study applied an experiment to compare the difference of soil respiration rates under two treatments of
raising geese in corn field (RGC) and conventional maize planting ( CK)in the alpine farmland of southeast Tibet.
The open circuit soil carbon flux measurement system was used for field measurement. The results showed: (1) An
asymmetric “single peak” trend was found for the diurnal variation of soil temperature, soil volumetric moisture
content and soil respiration rate probably due tohysteresis of respiration rate. (2) During the whole growth period,
the soil respiration rate showed the order of RGC > CK, meaning integration of agriculture and animal husbandry
could effectively improve the efficiency of soil carbon emission. However, based on the spatial variability
(coefficient of variation; CK > RGC) and temperature sensitivity coefficient ( Q,, value; CK (1.19~1.38) > RGC
(1.12~1.30) ), the production model of “raising geese in corn field” could effectively improve soil respiration and
resist external drought ability of disturbance and reduction of soil temperature sensitivity in alpine region. (3) The
bivariate model fitted by soil temperature and soil volume moisture explained 0.862~0.981 of the daily variation of

soil respiration rate, indicating the change of soil respiration rate was very significantly response to the synergistic
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change of soil temperature and soil volume moisture, but the response degree of different measurement dates was

different. (4) For the two treatments, the soil respiration rate was RGC > CK, but the coefficient of variation was

CK >RGC, meaning the soil respiration of CK was more easily changed by the changes of external environment. It

is beneficial to improve soil fertility and soil carbon stability and reduce soil respiration rate temperature sensitivity

in the alpine region.

Keywords: Raising geese in corn field; soil respiration; soil temperature; volume water content; characteris-

tics of soil carbon emission
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Elfza
Initial 14.50+2.33h 0.77+0.14b 78.56+9.63a  98.81+12.33a 126.69+10.23b  6.86+0.56a 48.57+5.39hb  1.21+0.17b
construction
RGC 25.73+3.68a 1.25+0.09a 84.62+18.37a 103.98+17.65a 142.07+16.98a 6.03+0.22a 96.73+12.81a 1.42+0.09a
CK 13.56+1.62b 1.03+0.13a 76.35+15.81a  95.25+21.84a 113.84+25.37 b 6.52+0.41b 51.62+8.34b  1.36+0.12b

T ARG FREFRIR 225 8.3 (P<0.05)

Note: Different lowercase letters are significant difference (P<0.05).



= P, N
206 TR X AR A 5T 5540 %
T %1 11 W] Seedling stage T [ & 153 Jointing stage
N 307 CK —e-0529 —=-05-30 —%—05-31 N 4. CK ——06-12 —=-06-13 —+-06-14
) RGC-o-05-29 —o-05-30 —»-05-31 =9 401 RGC-o-06-12 —o-06-13 #«-06-14
S 825 < £ 35 OO
ER T530f e e Pooo o,
2520 ZE o5l —
=2 =2 T S = S N\C
% 215F 55 200N, goo D.,”,.AD‘?%E/V -
Hf)-; pi] —: 1.5 oo o S S m A
X21.0f X3 [ -
w7 w7 Lor, . e . e
®o0st B 043 r
) T 2 R
0:00 4:00 8:00 12:00 16:00 20:00 23:00 ‘ 0:00 4:00 8:00 12:00 16:00 20:00 23:00
I 1] Time 5 5] Time
T [ 4439 Heading stage Tw 5 5pIFAEN Flowering stage
TS TCK Ce 0608 e 0629 —x06-30 STl CK e 0716 0717 +07-18
'« o 4.0F RGC-o-06-28 5-06-29 = 06-30 £2 4 RGC-©-07-16 —=-07-17 —=07-18
== . To= 4.5 R
. o= o = ey
E g f: 'TE" g 4.0 _n\ T
=2 3. == 35F ‘Q"Q——Q—N\“
= 8 2 g Bt gy 0= o<p
=Z 2. =230 g e R
M ;,,) o $ 55 [t === 8
== 2 s e
=3 1sh LA =2 20f
;; N e e T st eat e e
= N ‘:71-0............”‘...‘.....
+ 0:00 4:00 8:00 12:00 16:00 20:00 23:00 H 0:00 4:00 8:00 12:00 16:00 20:00 23:00
I 5] Time I 18] Time
_: i 2 4] Silking stage ~ 50 Maturation stage
. 5.0r CK-e-08-07 —=-08-08  —+08-09 © 4 s[ CK-e-0825 w0826 0827
"o L RGC-o-08-07 o-08-08 #—-08-09 N : RGC - 08-25 —o-08-26 —#»—08-27
g8 4.5 2 40}
. B Es 2'5> JJ/Q/DN
RN —~ 5 e ego o 3 f\oﬂ
EZ 35 Sz 3.0 H 2 oo
=8 EE H ’:’/_/.X\ -
g 525 e ' mm% =
5% 2.0 §<£ l.OH*—*—*—f
‘;\, 1.5¢ =nd 05f
:{ pol e Eir” ol
0:00 4:00 8:00 12:00 16:00 20:00 23:00 +H 0:00 4:00 8:00 12:00 16:00 20:00 23:00
I 1] Time 5 1] Time
1 AREAETHEFREEBTUHE
Fig.1 Diurnal variation of soil respiration rate under different treatments
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Fig.5 Response of soil respiration rate to temperature under different treatments
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Fig.6  Response of soil respiration rate to soil volumetric water content under different treatments
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Table 2 Compound relation between soil respiration and temperature and volume water content under different treatments

QB AR 5T e N P AT R 0
Treatment Growing period Fitting equation Fitting equation 10
i Seedling stage y=1.332+0.019/-2.372w  0.903 24 0.000 y=0.786%0% 0.736  1.284
K35 Jointing stage '=0.394-0.084:-0.006w  0.981 24 0.000 /= 0.847e%0% 0.666  1.336
g stag y y
FHEA Tasseling stage ¥=0.464-0.055:-0.009w  0.900 24 0.000 =0.975¢%03% 0.258 1.377
CK y
JFAE Flowering stage '=0.421-0.017:-0.009w  0.965 24 0.000 r=1.158e%021 0.244  1.234
g slag y y
it 223 Silking stage y=0.409-0.031:-0.006w  0.862 24 0.000 y=1.711%017 0.530  1.185
M Maturation stage ¥=0.400-0.046:-0.005w  0.931 24 0.000 y=0.898e" 04 0.560 1.568
i) Seedling stage y=0.430-0.113:-0.002w  0.583 24 0.000 = 1.186%0%¢! 0.640  1.297
g slag Y y
P Jointing stage y=0.449-0.052:-0.008w  0.915 24 0.000 ;= 1.682¢0024 0.677  1.271
g slag Y Y
) THHER Tasseling stage ¥=0.459-0.054:-0.005w  0.898 24 0.000 r=1.909¢%-0%¢ 0.568 1.298
RGC )
FFAEW] Flowering stage y=0.338-0.007t+0.007w  0.910 24 0.000 y=2.608e%0!!" 0.325  1.116
223 Silking stage =0.390-0.003:+0.009w  0.942 24 0.000 =1.818¢" 03 0.807  1.405
g slag Y Yy
Y Maturation stage  y=0.437-0.027:+0.008w  0.965 24 0.000 y=2.461e"01% 0.305  1.139

TE:y AP 5 10 em TR RIBEREE w9 5 om IR IEIRE KR,

Note: y is the soil respiration rate, ¢ is the soil temperature at 10 em depth, and w is the soil volume moisture content at 5 em depth.
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