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Abstract: [Objective] Soil respiration plays an important role in regulating CO, concentration in the
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atmosphere. Soil respiration in the Savanna ecosystem is one of the main sources of global greenhouse gas
emissions, but its emission characteristics and main influencing factors are not clear. [Method] Taking the
Savanna ecosystem in dry hot valley of Yuanjiang inYunnan Province as an example, the soil respiration was
measured from June 2014 to June 2015 by static chamber method, and the dynamic characteristics and its
influencing factors in the Savanna ecosystem in Yuanjiang were studied. [Result] Soil temperature, soil
moisture and soil respiration had obvious seasonal variations, and as expected, they were significantly
(P<< 0.01) higher in rainy season than in dry season. The relationship between soil respiration and soil
temperature and soil moisture are exponential and parabola. The temperature Qo at 5 and 10 cm of soil was
1.73 and 1.98 respectively, which was less than the global average of 2.0. Therefore, using 10 cm soil
temperature could better simulate soil respiration. Fitting analysis of soil temperature, water content and soil
respiration showed that the soil respiration of Savanna ecosystem in Yuanjiang was mainly restricted by water
condition. The annual emission of soil respiration in the ecosystem was 4.20 t-hm>+a”', including 2.71 t-hm™
in rainy season, accounting for 64.5% of the total annual carbon emission, and 1.49 t-hm™ in dry season,
accounting for 35.5% of the total annual carbon emission. The average value of soil respiration in global
Savanna ecosystem is 8.16 t-hm>+a”'. [Conclusion] Compared with the global Savanna ecosystem, the total
amount of soil respiration in Yuanjiang was in a lower position, which could be attributed to the lower rainfall
in the Savanna ecosystem in Yuanjiang. There exists a significant positive correlation between rainfall and soil
respiration in the Savanna region (R*=0.61, P<<0.001). [Ch, 4 fig. 1 tab. 72 ref.]
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Figure 1 Seasonal dynamics in precipitation and soil water content at

24 v b =N =]

e 'MKJ:‘@ Fﬁzﬁgg ’ EU 12 H F%ﬂ(i Béé@]ﬂi/l\ﬁ ’ 5 ¢m,10 cm depth (A), soil temperature at 10 cm (B) and soil
B8 5% 3% = N

+ iﬁ ﬂ? llﬁ JE %; ‘ﬂ 7:'_1‘ JH: HTJ‘ ILH I)rl.[ B /ﬂi& {E s j‘:’ 0.27 respirations (C) from 2014 June to 2015 June



5537 B4 5 ) ol A« JGITA BRI A T e DA A 285 2R 8 1 SRR I 2l 2 853

pumol-m sy Zead 315, JUVL T I 5 76 A 3 B N AR 28 R 48 L 3 0F I A S & O 4.20 t-hm -,
H, WM Co, Huilth: 2.71 thm 2, (5 B &AFRRARUE 1) 64.5%, T8 CO, HEHUE 1.49 t-hm 2,
o B AR RHECE R 35.5%(F% 1), i 1a URIIBTFSY, JTYLT 25 R A e 0 D\ A 80T 0 7 3 7
WM TN, A B IAE.
23 TEERERSHERENTEEENXR

JCTE TG e 5 AR S R G0 B PR 5 5 10 em T 38R RIS B LR, MoettR
F (P<0.05)(K 2). RIE 3) THEAF RN A T4 £33 5 F10 em Ab HIEPFI 0,0 439014 1.73 F1 1.98,

T AERFI R S 5 AT 10 em 4b 3R E R IR R, S E MM B (P<0.01)(El 2). 1
JE e i AR S ] R R, Ho S om Ab - HEREAE 25.4% B IR R A, 10 cm Ab
+ BRI AE 20.3% Aif LR 1o R 1

HRAE DA - 25 5 A e 0 57 + e R B A+ R L RIME R, Bk =X (5) LA 3. 5 F1 10 em
TR R R A R AR AT DL A3 i A RE L ENE I Y 74.4% FN 78.9%, PUA AR E T ABERE R+
BRI P ROR (F 2),

4T Ry(=0.267 lexp (0.055 07) 4T Ry=0.002 1W+0.106 TW+0.170 0
R?=0.255 P<<0.05 R’=0.454 P<<0.01
_@_ T: 3r Ry 1=0.194 1exp (0.068 67) _@_ 7’; 3 Ry 10=—0.007 0W?+0.283 5W—1.2953
= o R’=0.326 P<<0.01 = o R’=0.542 P<0.0(.)1
g \E 2 g \E 2 N [ |
j2ygid j2ygid o™ Sonmnm me
2 B2 )
H3 H3
0 7 14 21 28 35 0 7 14 21 28 35
g TR/ %
e5cm Bl0cm ——Sem WA —— 10 cmitl&
B2 FEEAFLEBE (A) A LHERE (B) 8 LR
Figure 2 Simulated results of soil respirations by environment factors soil temperature (A) and soil water content (B)
R (5=0.000 8exp (0.06037) Rg10=0.001 6exp (0.06137)
(—0.438 2W2+26.668 1W+43.289 3) (—0.645 8W>+28.210 3W—109.146 9)
PP, T —
P<0.000 1 | e P<0.000 1 |
S~ 30 R=0.789 > |
# K 3o
by Q@ )
= Ha
i ==
= = E 1 l'
e B ,
H 3 ’13_&% g i L
HE 0 g7
/"“‘{H"L( -
-y A
1o 15 20
m 1t
A. 5 cm IR W RS B. 10 cm 33 & | 35 H]

B3 5. 10cm X3BE, LR E A HATRE F = 2SR ik R
Figure 3  Soil respirations estimated from two-factor regression soil temperature and soil water content at 5 and 10 cm receptively
24 S52EEINRFLER
LA Ak 49 > S8R (81 4), 151 A BREE TV EB RGP AE SR E Y 8.16 t-hm >+a ',
FEABISE R T 1A o ASHIESE L HERR AR S e R R EE T AR S RGP A TR A



854 WroIL R R K A R 2020 4£ 10 A 20 H

YTA /0687 lnr-2.6489 4T £20.073 6lnct2.134 0
R=0.584 5 P<<0.0001 R?=0.0051 P=0.6269
3r o S o ) — 3r o ° P

0 500 1000 1500 2000 2500 0 10 20 30 40
EREKE/mm SR
mAR e &kHANTEFg —— Wiamd --- 95 REBXNA RN TIEIFRFLE (t-hm-a)

A4 ARFIHLRFAFETHFEAT (A) FFHAER B)H XA

Figure 4 Relationship between annual soil respiration and mean annual precipitation and mean annual temperature across Savanna ecosystem of the

world
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