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Fig. 2 Soil CO; concentration in experimental area and comparison area
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Table 2 Soil organic carbon conditions in experimental area and comparison area

B Ocm + 575 HLIK/ —10em EHEF YLK/ —20em HIEA YLK/ —50cm THEHHLIK/
2w FHERL B B B B
g kg! g kg! g kg! g kg!
1 % A it 30. 38 11.22 2.69 1.48
A6 ABURK 23.85 12. 34 7.22 5.65
5 X
A FRAE HD, 47.08 15.97 14.07 6.98
L 39. 54 15. 38 11. 85 10.13
i 15. 82 8.94 8.70 6.26
X e IX Sk H 54. 60 — 8. 60 5.40
BB T 27.18 21.42 12.75 5.11

1.7 XXX KSR A A KR

SR WF 5T 2 WYL R R B2 N S v VR A A E A
FHE AR WA F B A S e R T I X5 Vs AR A —
FEARFEAE O 5 2R AT X 5N A AR IR HE X Y
AFF 5 A IR 5 A 85 A0 IA B BE I S 3w AR T AR . AR BF
FE R FHAR VA T R 32000 W s ik s L 181 5 TR
VoS o R R e KA R AE R AE M £ F 50 em &b,
ca) 'y de/ME B TE AR SRS 1
T 10 ecm &b, —5. 00 mg » (em? « a) ', BRI
I BN ORI s R, B S CO,
AR S0, U A BEARTR B T A LR B T
REVER . JEBEEOBR ORF B DXO b3 4324 i 3 o i
B X PR AR Sl ks b b K s R B iRk

4.66 mg *+ (cm?

PE TR K B e 2R ik i LR R R BRI O B
AF L Ik B8 O B K R S B A A A 3k B A R Rk
AN A AN TORD B A0 A1 OB Mg, BT s B e
FRASUTAD 0 TG 3808 3 8 7 T s 3 . B ARURR
i b R AT SR L O BT SRR B AR
PR R A R, A A A 88 T AR ARUPR bl T A2 BN
FE BN R M K IR S R R A R U AE ARURR H
B BORMRAL . 50 X CO, AR s # 5 % ih
BOR P AH & PE (P=0. 683) B X} I X £ 3+ CO, 281k
A A5 1 s R A A S M (P =0. 326) 58, i 1 &8 3
ATBALIA B, F 1T CO, T TV ol =R 1) 52 i o =)
(& 6) . 4G i sl R 15045 B 4 AR B 5 18 ik
CHEINT 0.66~9.42 t « km * »a ' (32 3), A5k

4 4 —=— YSL —=— JYH 5
--+- HD --+- HD [
3 L4
L3
T 2 T
© F2 @
o~ o~
e £
O 15 L1 L
: 3 3 :
()] . (@]
S S
vy —=— PGT —— HJ >
M 21 - - FPGT -e-qaepf®
=) )
& 4 &
& S o | &
SR ]
9 4
29
. : o P2
-4 ‘\——4\\‘
NI& .
. 1 ! -1
64 ’
50 40 30 20 -0 0 50 -40 30 20 -0 0
REE/cm
5 HBEXAXIERERERFBEREER

Fig. 5

The dissolution rate of karst test trip in experimental area and comparison area



ERVE IR XU JUZH 55 . EEALIA BT £ b CO, L CHL AR R4S AF B B T 8500 1Y) 52 739
5 - 40
y=6.06"10 x+0.89 y= 0.004x-5.86
R’=0.41326 3 . R%=-0.02108 {30
P P=0.326
n=96 n=87 420
3t
410
N . - o
w 2} / 10 7
= I
S . . 1-10 €
. 1k - O
c) = - \:/
E 1 1 1 1 L L L 1 L 1 Il 20 O
>~ 1000 2000 3000 4000 ?000 6000 800 1600 2400 3200 4000 1S
Ejé B X CO, &t/ mg.L A XCO, &4/ mg.L” %
= 9 40 %
=l y=1.52x-0.71 y=-3.34x+9.70 g
K R%= 0.06248 = - 2= 012788 {30 .KZ;
4'P=0.384 5 =-0.114 -
n=96 n=87 {20
3l
110
2} . =2 i {0
. - 4-10
1 B - - = 2
L 1 1 Il 1 1 1 1 1 1 1 _20
1.5 1.8 2:1 24 2.7 1.6 2.0 24 2.8 3.2 3.6
iRBXCH, & & /mg.L” HHHEIXCH, & 4 / mg-L”
6 RERMMLURXRLECO, CH,EEERMEEXER
Fig. 6 Relationship between soil CO, and CH, concentration and
dissolution rate in experimental area and comparison area
F3 KBEERMMNERKLCE
Table 3 The amount of carbon sink in experimental area and comparison area
. LA A, BRI AR COL M AR/ i/
EZiS FAE A + 3t 1 )
t ekm %ea! t ekm 2ea! teCe km 2+a!
T W bt UL 22.9 10. 08 2.75
AEARBR 28 % bt 14.5 6. 38 1.74
5 X
S HAE 2 3 29.0 12.76 3.48
e 20 M 9.1 4,00 1.09
Fic Hb I B 18.2 8.01 2.18
XX Fi kb WA AR 37.3 16. 41 4,48
Ak e b T F 7.6 3.34 0.91
KRFEREIWS5.71~7.02t «km *-a ', XEH 3 £ B

T3 ORE AL TR B ) R B T AR K L DR A
BOE R S G D TR R A E 2t 2 AR
6 B A B R AR R B T T R A
XL M THT 50 T AL B E 1] 5 Y AN R B BEOW R R

CO, W M i) AR Y

(D) FER ] A 2s (8] 43 A b, Toie 2 B By A8 fh ka3,

WS AE X 53 X 3 CO, \CH, 2 i &
TR Z /I CO, W BE T I CHL ok 2 eI, e 2



740 i

2018 4E

(2)38 i XHR 56 X At b X 3 CO, .CH, 28
FEARNE S E IR, R SRR, LA E, H AL
fiie & HE A AH DGO R AT A A4S - R IR R R
PLBR ) H80h CO, CH W R T EWN K, 11
MRS 5 CO, 5 IE A 56 % 5 HAH ¢ 1 bifi A 351k
6 B AR 55 , 150 B 28 05 A WAk 6 2 A R R X 4 I rh
CO, M B 19 52 W 55 .

(3150 X5 ¥ i i ot 3 38 KT B X5t
543 CO, 2B Ak 35— B, A O 4 i R W] 280
AT EALIG B, 3R CO, XF T I ol 2R 1) 5 0 o 3
IR VS ok R R T e B A S Ak R BE G A U ik
VAR B T AR VR 45 G U o e A B A AR VR X
XX A EMICIE M T 0.66~9.42 t « km * -
a I X A HURK B i R B A AR T
FIRXAEP IR E A EEE X,

S % ik

(1] =%y, B 57 kM. st Bl d it . 2003,

(2] #dk, BT, BB, 4. JEAUMEE W8 07 R 47 B Ak IR 3 op A B
CasR L], K LARFFEHR . 2016, 36(1):292-297.

[3] Wang Y Y. Concentration profiles of CH;,CO; and N> O in soils
of a wheat-maize rotation ecosystem in North China Plain, mea-
surd weekly over a whole year[ J]. Agriculture Ecosystems and
Environment,2013,164(1).

C4] X055, XA GR, EARAR, 45, me e st X 3 %) 1 CO, . CH, F1
Ny O WREERYAHEE BRI AR #445,2010,29(4) : 717-723.

(5] B, 2900, dk S BE. 55 W B B 37 4R 0t X AR £ 8 CO,
CH. @ SO 5[] ], HuBkfba:,2013,42(3) :221-228.

LR AR AL, S R COMRE 5 b3 COL il 5 1Y 5

[6] Mg
AR B HA T R[] ], Bk 53R 58.2011.39(2) :196-202.
(7] ¥, B oBE, Harom, 45, 21 140 V6 B 5 A0 15 Ak T8 A8 4

Fsgmi HFE L], HE A, 2016, 35(5) :461-468.

(8] X4k, v A A el . gk U S piva M. db st v B ARk
AL, 2009.

(91 MIUREE, #RMkA, SkER. F L3 D COL M KL K
HYEHEBERXRLI]. R EAWR, 1997(4) :319-324.

(100 e, S/NEE, XUPIRT. 5. ASTEE MR T % o % 22 B I
HX[]]. MEREHEE, 2015, 43(4):379-385.

(117 Wade, ik, BEaom. DXSURRmR Hh 2 v fol A FH B V3 ot 4 5
PR LABR VT J o B L), #2458 #2011, 56 (26):2181-
2187.

(12] JREL. BEWIBRFREE A VOV e, LUV B R R 00, T vt
i, 1997(3) :37-44,

[13] SRWE. M +HEH E CO.  CHy #E 28 43 A L S H o mig [ &
FFELD]. HUM  WiVL K24, 2016.

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

X5, XIS, EALAR, AE. B P R A AL X e
AR E W A A AR ARAELD D, BRBERRAE . 2009, 30(11):3136-
3141,

T4, AN, A CH4 78 R A HE R R A M LT .
B A &S24, 2003, 14(8) :1379-1384.

Calhoun A, King G M. Regulation of root-associated methan-
otrophy by oxygen availability in the rhizosphere of two aquatic
macrophytes. [J]. Appl Environ Microbiol, 1997, 63 (8):
3051-3058.

Aulakh M S, Wassmann R, Rennenberg H, et al. Pattern and
amount of aerenchyma relate to variable methane transport ca-
pacity of different rice cultivars. [J]. Plant Biol, 2000,2(2):
182-194.

Anderson J M. Carbon dioxide evolution from two temperate,
deciduous woodland soils [J]. Journal of Applied Ecology,
1973, 10(2) :361-378.

Edwards N T. Effects of temperature and moisture on carbon
dioxide evolution in a mixed deciduous forest floor[ J 7. Soil Sci-
ence Society of America, 1975, 39(2):361- 365.

IV B, TR, WL WA AR LR i CO G = )], AR
JeAkll K224 . 2001, 29(1) :34-39.

XU, 2% F Ak, PMBEIR L AF . TR EE A A B K X IR A AR A L
B s A HE R s m L]0, AR FEE R, 2013,22(7).
1093-1098.

A, YhEEk, B 5., IR SRR Y SO A
Wi LAV SRR A T R g L), MU ER AR, 2006,
61(11):1181-1188.

R AR R RV g R N 2 S B LR R DR L
R ML EILT]. eI, 2010, 56(1):136-140.
N, M T W] 200, 4. b e 1908 B HE R R R R
BT ZMAEY . 2000(5) :44-47.

Ford D, Williams P D. Karst Hydrogeology and Geomorpholo-
gy[J]. American Geophysical Union, 2007,

Li W, YuLJ, Yuan D X, et al. Bacteria biomass and carbonic
anhydrase activity in some karst areas of Southwest China[J].
Journal of Asian Earth Sciences, 2004, 24(2);145-152.
WRR, BB, e, 5. A5k s XS 5 v 1E 5 B i 3%
Wi Be FCRBRAE RO L) ], 7K AR FEE R, 2016, 30(3) :244-249.
IS, HOEW, RWIHEE (M) mIR . EIRRAER R
. 1988,1-200.

XUFEEE. VAR A R BRI 5 B TS A BT 1k 2 7 e
KA E AR A Rk [0 A, 2011, 30(4)
379-382.

Xu S, He S. The CO; regime in soil profile and its drive to dis-
solution in carbonate rock area. Carsologica Sinica, 1996(15) .
50-57.

TR, ONIE 3t A T 09 25 0V OR E R HEIn i L) ], B
2R, 2011, 56(26):2174-2180.



CARVE R X JUGEAF A7 AL A B 23 f CO, L CH, 22 Ak 458 AE B B IS0 4 5 M 741

Effects of rocky desertification control on CO,, CH,

variation and carbon sink in soil

LIU Jiuchan', SUN Yuchuan'?, SHEN Licheng', TANG Lian', LIU Ningkun', YOU Xianhui'

(1. Opening Laboratory of Karst Environment s School of Geographical Sciences s Southwest University » Chongqging 400715, China;

2. Institute of Karst Geology »CAGS/Key Laboratory of Karst Dynamics» MNR & GZAR, Guilin sGuangxi 541004, China)

Abstract In order to explore the effects of rocky desertification control on the changes of CO; and CH, in
soil and the effect of carbon sink, the CO, and CH, concentrations in the rocky desertification control demon-
stration area of Nanchuan,Chongqing were observed by gas chromatography, The effects of rocky desertifi-
cation control on the changes of CO, and CH, in soil were analyzed combined with soil temperature, soil
moisture content, soil bulk density and soil organic carbon in different soil layers in experimental area (the
rock desertification control area) and comparison areas (grassland without rocky desertification control), the
effect of rocky desertification control on karst sink effect was studied (experimental area) and the amount of
karst carbon sink was also estimated using the dissolution data. The results show that, (1) The changes of
CO, and CH, in soil are different in terms of time and space. The CO, concentration increased firstly and
then decreased with soil depth, and the variation range was 393—7,400 mg * L™',while the CH, concentra-
tion decreased firstly and then increased with soil depth, the variation range was 1.13 —3.42 mg e« L '. (2)
The mean CO, concentration in the experimental area was 2,131 mg * L™', and the mean value of CH, was

~! and the

1.94 mg « L ',whereas the mean CO, concentration in the comparison area was 2,338 mg « L
mean value of CH, was 2. 10 mg « L™'. (3)Soil temperature and soil organic carbon had a significantly posi-
tive correlation with CO,, but negatively correlated with CH, in soil, indicating that soil temperature and
soil organic carbon are the main factors affecting the concentration of CO, and CH, in soil. (4) The relation-
ship between soil temperature and CO, was positive and the correlation was weakened with the increase of
rocky desertification control, indicating that the impact of soil temperature on soil CO, concentration was
weakened after rocky desertification control. (5) The dissolution rate of karst test strip in the experimental
area is larger than that in the comparison zone, and after the the treatment of rocky desertification, the car-

? « a”!,indicating that the

bon sink generated by karst processes can be increased by 0. 66 —9. 42 t « km™
rocky desertification control improves the carbon sink in the karst area.

Key words rocky desertification control, soil CO;, CH,, karst test strip, karst carbon sink effect
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