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Transfer of Sonl Organic” Carbon to ~norganic Carpon 1n Arld Oasis Based on
Stable Carbon Isotope TechnlqueJ &

LI Y'ang meil ', GONG Lu'?", AN Shen qunl 2 SUN Li'?, CHEN Xin'? 4
(1. C llege of Reésources #Md Environment Science, Xi’fl]lang Un.werﬂlty, rumqi 830046, China; 2. Key Laboratory of Oasis Ecology,

&
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Abstraet: The northern margin oasis of the Tarim Basin in the central arid region of Asia was selected as the study area. The study
analyzed the 8"C values of the SIC (soil inorganic carbon) and distinguished the pedogenic carbonate in soil from the total SIC using the
stable carbon isotope techniques and models. Based on the relationship between soil organic carbon and inorganic carbon contents in
soil, the transfer of SOC to SIC was discussed. The results showed that the 3" °C values of the SIC of 4 types of arid oasis soil were
significantly different (P <0.01), the 3"C values of the SIC of aeolian sandy soil was (0.32 = 0.04)%o, which increased with
increase in depth. This indicates that the lithogenic carbonates of the sandy soil are advantageous. The 8“C values of the SIC of
irrigated desert soil, brown desert soil, and saline soil were ( —0.30 £0.24)%o, ( —1.96 £0.66)%0 and ( —1.24 +0.49) %o,
respectively, and decreased with increase in depth. This indicates that the lithogenic carbonates dominated the irrigated desert soil,
and the pedogenic carbonates dominated brown desert and saline soils. In the aeolian sandy, irrigated desert, brown desert, and saline
soils, pedogenic carbonate accounted for 1.33% , 4.72% , 15.01% , and 35.71% of SIC, respectively, which were less than 50% .
This shows that the level of soil pedogenic carbonates was low in arid oasis. During pedogenic carbonate formation or recrystallization,
the acolian sandy, irrigated desert, brown desert, and saline soils fixed 0.30, 2.44, 4.96, and 12.40 g-kg™' of soil CO,,
respectively, the average amount of CO, fixed from the atmosphere was 0.18, 0.79, 1.45, and 8.67 g-kg™', respectively.
Furthermore , the transfer of SOC to SIC was 0. 06, 0.83, 1.62, and 1. 86 g-kg ™', respectively. The total transfer of SOC to SIC was
between 0. 03 and 2. 38 g-kg ™', with an average of 1. 09 g-kg ™'
and the contribution of SOC were not high in the arid oasis area.

of CO,. This shows that the proportion of soil pedogenic carbonates

Key words: arid oasis; stable carbon isotope; soil organic carbon; soil inorganic carbon; pedogenic carbonate( PC)
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JEREERS I, L SIC 8UCAE BB REAK, 1 ) 2 i 1
K, H o B+ A 40 ~ 60 cm 3K /NE K
-0.469%o, FRBEE L FERFH 1 ITE 20 ~ 40 em Ak Hx
AN, 3R =2, 53%0, - 1. 66%o.
2.3 ETREmRRMER AR SOC 1 SIC B§4H
2.3.1 +HEPC 5 SIC L S 5
HWFFRFEWAE 0 ~40 em T2 F1E RS CO, By
BA, TE-RAF MBS TSRS, 15
ZE T HE CO, AR RN Z (Bl m 22, Ak &
ISNC, AR 2T IAFFE X XF 40 em LR ()
T 2T TE, R4E 5 Co, 8°CMEH., A (1) M
(2), MIAGZH PC B8 CAE WL 1, 1 40 ~ 100
em S P, KD +85Co (N - 4. 41%0., — 4. 45%o0
Fl 5. 14%0, Fiti+ 23480002 #i AR HERE18"C,.
K 8. 74%0. —9.21%0, —10.31%0, B+ ZHm
M2 W B AR, R B+ 8C, 15N - 8. 64%0,

-9.82%0, —9.77%o, Fifit /2R {baE A g/ a3
I +8C, [H N - 3.06%0, —3.29%0. —3.38%o,
I - 2 158 H00 717 28 47 A

Ao 2R o VA 7 A2 (3) WA 4 Ff - e
A A2 PC b SIC B LLEInR 1 s, Wb 4|
B | BRI A PC LI RE 1 )2 A B4 T
Y& i >, fF 40 ~ 60 em HE GO
1.76% . 7.48% . 23.54% 1 42.05% . 454 SIC &
H(E 1) A PC &R 1 PR, XNibt, fEs
+ . B RN ER R 5 PC ¥ (E 4> BN 1,34
11.08, 21.82 F156.36 g-kg™'. Wb+ | #EBE A+ F1
(L el O i o A AL A S ST A S K N
&30 9 1.78 . 17.96 F133.13 g-kg™', 80 ~
100 em R & /NME 40 ) R 0.61, 1.39 Fl 8.01
g-kg ™' ERBL+ PC EHRARMEAK, HHE 2K
SRR, 60 ~80 cm WM (49. 15 ekg ).

F1 TEPCHRERGCERAMEEFSLLOEE | —
Table 1  Stable isotopic composition (8"°C), the proportion, and content jof pedogenic catbonates in soil _ )
i H +J2/em RbdE gt e P
40 ~60 ~13.77.+0. 63 - 18.10 £0. 20} -18. 000,59 -12.42%:1.64" &
81 g, /%o 60 ~80 ~13./81'0. 61 ~18.57 +0.28 /19, 181£0.47 ~12. 65042
= | 80~100 - -14/50 ':.9-.”"7}(‘1__--‘ ~19.18 20,525, T 1013 ¥0,25 ~12.74 + 1048
A | | 40-60 S [ =073 ~8.74+0.20 /| 8J64 £0.59 ~3.06£1.64
3./ %o 0 60~80 =445 500614 -9.21+0.28 1-9.82£0.47 -8.29+1.42
: ¢ 80~100 /4514 £0490 -10.31 0552 -9577 £0.25 -3.38x1.48
— 40 ~60 y I 76“"‘:(). 26 7.48 0,17, 23.54 £ 1,65 42.05+13.34
PC4g 60 ~80 1159 £0.21 / 5.93+0.18 16.23 +0483 32.81+5.23
| 3 780 ~ 100 064 £0.09 0.75 0. 04 5.21£0. 14 32.26 +8.26
40 ~60 1.78 £0.26 17.96 +0. 40 33.13 £2.33 63.06 £21.73
Pc/g_ké_'] 60 ~80 1.64 +0.22 13.88 +0.42 22.82:1.17 49.15 +7.48
80 ~ 100 0.61 +0.08 1.39 £0.07 8.01 +0.21 56.88 +14.57
1 1. 34 £0. 64 11.08 £8. 63 21.32£12.63 56.36 £6.97

2.3.2 PCIEMEESS ik 2 SOC ] SIC fyfi%:
it

AR (4) ATRIRID 4| BEBE A | AR 1 Fndh
B 44 kg T R4 0. 01 mol (1/2 x 1. 34/
Mye) . 0.06 mol (1/2 x11.08/M,.) . 0. 11 mol (1/2
x21.83/M,.) F1 0.28 mol (1/2 x 56.36/M,. ) HHk
FRERK B T 3 Co,, ArLd 4 MR+ HER
[F] )25 T o H e[ ) L4 co, W&k 2, X
T EWE A | FRBE A AR T A B kg TS IR
EE T 0.30, 2.44, 4.69 ., 12.40 g i1+ CO,.
PP A= EWE A | A A B A )2 0 b e Y s g
CO, Z Wi />, 40 ~ 60 em £ %, 43 %N 0.39,
3.95.7.29 g-kg™', 80 ~100 cm [FE &, /51K

0.13,0.31, 1.76 g-kg™"; Ehnul 1 bt + )2 58 i [ &
()3 CO, 7F 10. 81 ~ 13. 87 g-kg ™ '[d], ZB{LA K,
RN E S AT EE

A (S) R £ BER L ARBE
R EAE 40 ~ 100 ecm 12 a B9F350 5007 5 H )
439.40% . 70.46% . 70.40% Fi1 30. 08% , M\ Ifij 4k
R ISR Tk B IR AR S CO,
GORMNGE 3 s, Wb+ HETE 4 | AR A AR AR
T8 kg [5E K A HIEFFIR T CO, 253510 0. 11,
1.65, 3.24 Fl13.72 ¢, [k A KA CO, #4357
$}0.18,0.79, 1.45 F18.67 g. £ ¢HFWMAE
Yy, RN A7 ORI ) 50% 2247157, B LA
SOC S8 Ak 3fiff o5 3 TS RF IR CO, 19 172, I
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*2 PCEEBSELRIEREENLECO, &2/g kg
Table 2 CO, sequestration in the formation and turnover of pedogenic carbonates in soil/ g'kg’I
+Z/em Wb+ HEBE 1 PRt o+
40 ~60 0.39 £0.06 3.95+0.09 7.29 £0. 51 13.87 £4.04
60 ~ 80 0.36 0. 05 3.05 +0.09 5.02 £0.26 10.81+1.72
80 ~ 100 0.13 +0. 02 0.31 £0.01 1.76 £0. 05 12.51 +3.21
THME 0.30 =0. 14 2.44 +1.90 4.69 +2.78 12.40 +1.53
&3 L SIC BE CO, MRFEREBMEBE 5 kg
Table 3 Sources and carbon transfer of CO, immobilized on soil carbonates/g-kg ™!
Wi +/Z/em Kb+ T A R A ot
40 ~60 0.15 £0.02 2.61 £0.06 4.76 £0.33 4.22+1.34
B 60 ~ 80 0.14 £0.02 2.11 0. 06 3.67 +0. 19 3.35 +0.53
80 ~ 100 0.06 £0. 01 0.23 £0.01 1.28 £0.03 3.61 £0.93
THME 0.11 0. 05 1.65 +1.25 3.24 +1.78 3.72 £0.42
40 ~60 0.24 +0. 04 1.34 £0.03 2.52+0. 18 9. 66 +3.06
o 60 ~80 0.22 +0.03 0.94 +0.03 1.35 £0.07 7.47 £1.19
80 ~ 100 0.08 +0. 01 0.07 £0. 00 0.48 +0. 01 8.90 +2.28
SEAAME 0.18 £0.09 0.79 0. 65 1.45 £1.03 8.67 + LAT
40 ~60 0.07 £0. 01 1.30 £0. 03 2380.17 ] 2."11'3,@-..,51."
SOC LAt 60 ~ 80 0.07 £0. 01 1.06 £0. 03 . 1.83 £0. 09 1567 f.o. 67=
80 ~ 100 0. 03 #0200 0.12+0.01 | 0.64 +0. 02 1. 81440, 46
FIE 0. 06 16. 02 0.83+0.63 | 1.162'£0. 89 186 iQH 2 |

Wbt | A ﬁ{%i%ﬂibfmiy—iﬁ%%ﬂt?ﬁ
iizétiﬂliﬁlm%ﬁ $oc AL i Ay 0.,0650 ,3@
1. 62,1 1. 865" coz, Kbt | BB e /:r{%i.%j:
}:i‘huﬁ'ﬁﬁ“ﬁ ok A TF 167~ 2 11 g-Ke~

2T, bl o J2 28 e AT AIK. EﬁﬁDi‘%ﬁijﬁ% SOC |

81 BB A 70. 03 ~2.38 grkg ;IEH %Z" e

¥t kg :I:%%[Elm 1.09 g #4 CO,.
3 itg

3.1 TRXEUN M LC 1 PC YIX 5>
WFFE X -4 SIC " LC 5t Bk dm, PCIE AR
AL, HaE B8 22.52 ¢-keg ™', X4 SIC
S 14.43% . 24 SIC SEPHEF LC &, SIC
SVCIE M IE 5 24 SIC K IFE PC (HEH, SIC 8" CAE
720 BFSEIX 4 Fh I SIC 8V C{H 22 FbE A B
E(P<0.01). Kb A iy T Hb 3 ik 7 o5 AR
SOC BB/, IR, LC BREZHikFET
W23 H SIc $UC E F R Bl iE, B SIC
HLC HE#, L PC B K & e de k. TV L
o BRI B, S R i i AR
el KR Co, B AR, 3 PC 7RI i iR
AR CO, & A B4 KA CO,, T3 SIC 8°C
EWIE, LC A% 9 SN wE + 2 A hHE S 3h
SIC Wy f&hm 5 A, s LI ks =2 +

B, SIC 7R B 4 TR SIC & iuﬁfm/, i’
PC tl:fﬁJ&’a‘%WEﬁ ﬁ‘{%i\ %Mjaﬂmﬁziv@
A, MR R, R OT R i CO, /i%r“iﬁ
I 8iC 8 CHE R, +-HE pC AR (i
0Ly Tt et k1) LB Gt B R
SIC 7ERJZE 4, L TESIC Fadd, PC HB

Bt B ATH AR s TR Al A B R v v H e
BRIRER, Nz Ca®* | Mg kI 1 A 5 & A= i i
HsIC EIRZ &L, PC UG K& R,

AHIFFE XN [ 2 Y - e TH T 9 PC L] Je 5
HitfTE RS AR, NP+ MRt AR+
R+ PC LB S F B L. 40 ~60 em HIE,
2 HOKRE R Tk R, T Rk
(7% % | B, S0 PR 605 Vs Y S T DR Ik
FEEARNY PO R R IZZ T ROR. 60 ~
80 cm )2, HHEPAAHLE &R YR R MRUE
WD | £ R A AR R sS , AE R X SIC
R R [ 07 2 A SE M BT RAR 7 5 ST 80 ~ 100 em
eSS & IR SIC JEA LR T L Rk R
BRIRER FYARAEY | SIC 8 CAEIZ Wi I 1F, LC FT 5 kb
FAE N2 HIEBEIEIN, PC A K 5 W A
3.2 FRXEW SOC (7] SIC [5:#% &

WFFEIX -4 SOC T[] SIC 1 SR 5 7% &y
1.09 g-kg ™", A B ZE CO, Ty 21.99% , #&ik
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SOC MY BTMREAL, KA TTBRA B, TR IX +3%
it SOC —C0, —SIC MAEFHR RS "), 4 M+
WML S WA, Kb FEER CO, Eix
&, HAp[EE KRS Co, MERE, [FERH SOC &
o i BETLRY CO, AR, MRFE R 38 T 0
g-kg ™. EERM TR AE A LTt 4nab
UL ZH B 5O 1 2 R A e AR I i
RN, L4 SoC, SIC &y, HEIEAH
KR, —ERE EMH T LC MR, L1 SIC
PC MW AR, o R AL EE S K, BB
g, KA ASE M, R+ PC T a5 45
pad AR Ok B KR €O, B E AR, R SOC fY
TURRIRAG. MEEE [ co, i, KX COo, i
K, R H SOC S b/ Ry CO, A RIE
FRA, BEBENT0.12~1.30 g-kg ™' ZIA]. &
2 R A it A TR 2 N Ry sh (A s, ik
T 80C, SIC fEHREE, Tz S0C § {5
1%, 2L CO, W, 3 CO, 15 HHUKAE I
BRRRTA D, T LC IV BRI, TR+
HE PC I UL AN .- SOC 1Y 5T MR AR B2 185 § %%ﬂ
PEXSR R 1 ey 4N
@m%ﬁﬁﬁajmirﬁ l%%@i@mm
TElk I TR R R O, iiﬁcm ks
EMﬁmcm,mCﬂw%%ﬁmejgﬁm,
%%@i¥ﬁﬁ1@g@'

ﬁ[ﬁ@i%%ﬁﬁﬁﬂﬁt,ﬁﬁﬁﬁ%ﬁb%
FETEF, SOC 43 | it My RR 2 P A
e, NMEREE L PC Y i ok 51 45 i ok i v [ 19
CO, kA SOC E b ff L, FIt SOC 15T
HRAR B . AR £ 2 Co, B, kA KA
CO, MR R, SOC FALIM R COo, i mH
EFRA, BRI 1. 67 ~2. 11 g-kg ' 2. W
AEJE R T 4 e P SR AR A I A A K (A
SOC &8 B/, 55 AME A2 AEAEi15 SIC &
BN SOC 5 SIC Z AR AR, S5HA
SRR B, wc%%%ﬁma%%%ﬁ E K
SEHT S Izt PCHe B R S o B,
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= AR H TR X ER A 1 R 2 BEnE 24, RHIR
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[ BTk SR RA
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