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Correlation Among Soil Organic Carbon, Soil Inorganic Carbon and the
Environmental Factors in a Typical Oasis in the Southern Edge of the Tarim

Basin

GONG Lu'"?, ZHU Mei-ling'*, LIU Zeng-yuan'*, ZHANG Xue-ni'**, XIE Li-na'"’

(1. College of Resources and Environmental Science, Xinjiang University, Urumqi 830046, China; 2. Key Laboratory of Oasis
Ecology, Ministry of Education, Urumgqi 830046, China)

Abstract: We analyzed the differentiation among the environmental factors and soil organic/inorganic carbon contents of irrigated desert
soil, brown desert soil, saline soil and aeolian sandy soil by classical statistics methods, and studied the correlation between soil carbon
contents and the environmental factor by redundancy analysis (RDA) in a typical oasis of Yutian in the southern edge of the Tarim
Basin. The results showed that the average contents of soil organic carbon and soil inorganic carbon were 2.51 g-kg™' and 25.63
g-kg ™" respectively. The soil organic carbon content of the irrigated desert soil was significantly higher than those of brown desert soil
saline soil and aeolian sandy soil, while the inorganic carbon content of aeolian sandy soil was significantly higher than those of other
soil types. The soil moisture and nutrient content were the highest in the irrigated desert soil and the lowest in the aeolian sandy soil.
All soil types had high degree of salinization except the irrigated desert soil. The RDA results showed that the impacts of environmental
factors on soil carbon contents ranked in order of importance were total nitrogen > available phosphorus > soil moisture > ground water
depth > available potassium > pH > total salt. The soil carbon contents correlated extremely significantly with total nitrogen, available
phosphorus, soil moisture and ground water depth (P <0.01), and it correlated significantly with available potassium and pH( P <
0.05). There was no significant correlation between soil carbon contents and other environmental factors (P >0.05).

Key words :soil organic carbon; soil inorganic carbon; environmental factors; redundancy analysis; extremely arid areas
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Fig. 1 Map of plot distribution of different soil types
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Table 1  Descriptive statistical parameters of soil organic/inorganic carbon contents and environmental factors

et BRAE FoME ¥fH Frifr 22 R 353 5 R E
FHHLI g kg ™! 5.17 0.61 2.51 1.35 0.75 -0.50 0.54
TeHLRR/ g kg ™! 28.13 20. 85 25.63 1.92 -1.02 0.62 0.07
TS KE/ % 39. 40 0.9 14.33 12. 44 0.94 -0.38 0.87
H T KRR/ m 7.86 0.85 3.38 1.96 0.85 -0.26 0.58
ZH#H/g-cm? 1.55 1.02 1.33 0.16 -0.61 -0.61 0.12
pH 9.13 8.03 8.56 0.34 -0.03 -1.24 0. 04
Sh/g kg ™! 77.41 0. 62 19. 64 23.12 1.39 0.70 1.18
2R /g kg ™! 0.30 0.07 0.15 0.07 0.72 -0.55 0. 45
3/ mg kg ™! 5.76 0.49 2.44 1.54 0.76 -0.29 0.63
A/ mg kg ™! 527.00 137. 00 401. 65 127. 49 -1.28 0.21 0.32

WF5E X 3 AL . ToLeR & AR &, BI{E 5
WK 2.51 g-kg ' H125.63 g-kg ', ZH IS R R AL
T 0.1~1.0 Z[A], J8h SR B AR 5. FREEIH ¥
o KOS B, ME Y 14.33% 5 Hi R K3
ALK, E 0.85 ~7. 86 m JEEIN ; BHEFH N
1.33 grem 7, F KATIA 1.55 g-em 77 3w AR,
EHE TR R R, pH S 8. 56, Fx KAA A 9. 13,
AR YT 19. 64 g-kg ™'y WFIT X LIRSS, 3R
gy AR, A A RO R SRR 0 X (E 53 i
0.15 g-kg™ ', 2.44 mg-kg ' F1401.65 mg-kg™'; 7£
WEE N7, bR A ih A8 vk dsesm o, Hofh 9734 Ry v
AR
2.2 AN[F - BEEACA ALK . ToHLRR 5 i PR
THZE L

XS X AN [F] - R ML, TEHLR & =
SN T T 2 A, 25 Rk 2 FIR.

MR LAV S RN 4.54 g-kg ™' BERTH

flt- 3928 ARBi | Eh . KV A LR K
WREAR. Rt R4 | FES - TCHLER S 80 W 3%
Z5 KD TR SR 26.85 g-kg ' BEE T
Hofth =2 -3

KRR ARAEEARBENZR
P FEBE A 3K B Gk 33.66% , 3 T
A5 2 R & R KR IR TR
PRBEA 3K 6. 17 m, ARG 4 556 4 W) JC b 25 14 22
Sy WP A B E R 1,50 geem ™ B/ ME
FEB L 41,08 grem 5 pH {52 A9 b
B8, W RPN R e HE T Rk, 3
pH {5445 /> 13K 8. 94 | 56.62 g-kg ™' % 14
KRG ELERE N RE T ER L > 5
B >4 > Kb 4 B AR B T
i - 32T 4. 66 mg-kg ' MR ALERERE L b
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220. 60 mg-kg'.
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2.3 HIEAHR ., TCHLR S B S5 RTH) RDA
RDA 1 7 A~ EER B R 7 X 3 A HLak . G

REED N 94.9% ; & B S5HERNFR RN

FAM AR R A 100% . FRg5 R Ui B wi w4

BB 19 i B i d s (3R 3) A PLBR MCHLER & i PRl C BE e/ S i 52 IX - S o5 1 AR B A 7
TE T Pl 10 i B 03 0 R 94.6% 1 0.3% , Rt TEIAAHDC K &,

x2 ATRTFERBTEGNR, TNBRSHEERFHSELR

Table 2 Results of multiple comparison of soil organic/inorganic carbon contents and environmental factors of different soil types

AF g bR T PR+ i+ AR
HHLBR g kg ! 4.54 £0.55° 2.29 +0.64" 1.89 +0.51" 1.32 +0.50°
ToHLiR/ g kg ™! 23.23 +1.69° 25.86 +1.78" 26.57 +0.55® 26.85 +0.95"
TS KR/ % 33.66 +4.87° 9.96 +3.81" 11.50 +3. 16" 2.18 £1.18¢
iR KRR /m 1.56 £0.54* 3.15+1.21° 2.63 £0.76" 6.17 +1.14°
AT /g-cm 3 1.08 £0.05* 1.34 +0.05" 1.38 +0.03" 1.50 £0.06°
pH 8.28 +0.16° 8.41 +0.26" 8.94 0. 14° 8.62 0,34
/e kg ! 2.09 +1.54* 10.89 +3.39" 56.62 +12.96" 8.95 +4.93"
2R/ g kg ™! 0.26 £0.03" 0.14 £0.03" 0.12 £0.03" 0.09 +0.02°
B/ mg-kg ™! 4.66 +0.81° 2.38 +0.54" 1.80 +0.77" 0.91 +0.30°
R/ mg kg ! 490.40 +20.40° 418.40 +54.13° 477.20 +31.56° 220.60 +120. 63"

®3 TEANER, THBRSIFEEFH RDA F1

Table 3 RDA (redundancy analysis) results for the soil organic/inorganic carbon contents and environmental factors

WOVl ARIEE BSRNEETLRM SRR R BEARELET s s
5145 0.946 0.980 94.6 99.7
o5 1 %h 0.003 0.448 94.9 100.0 0.949 1.000
o5 T h 0.040 0.000 98.9 100.0 ’ '
5 IV 0.011 0.000 100.0 100.0
PE—15 8] A PR . oAU & = 5B 06 o
TR (1 2) |, Horb b S BB S TE R ., v HHH
SEREELR F R RN, TR EE N T R Y LR Sk T 5
FoR. WTUFH, SR, AR, RS K RAEAHL e~ | f{ﬁ
RETLIEL FPOE KRR, R ESH R E '95?21;: ___________ 24
BRI IEAR G IEZR 5 il F/KHIEE | 44k . pH 541 e e
B UM G 6 B (MG R A TCHLRR . A ML A
SIREEN TR IR R, Heorp 2R, B3 o
K A A TR T S R I IE R 28 F K -0 1.0

JERRA, s 5 - ST ML ik S AR 5 A0 TUAH S
Mo R KHRER | pH | AR -5 oAk £ TEAHSCHE.

B IR XA LR . oL S 8 AR A A —
ERZES (K 4). S TXF A PLEK . TCHLIR S
RN ) FE MR OB IMK O 2 > AL
B > LHEF K > MR KIS HAH > pH > 42
#h R AR S KR AR KR
XA HLRK JCHLR S R A A B2 (P <0.01)

E2 B, ZBSESHEEFRIEXE( TR
Fig. 2 Redundancy analysis showing the correlation between

soil organic/inorganic carbon contents and environmental factors
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O3 PR TR AT 9 X - 3 25 5 0 SRR PR 285 AL
B pH XA LA, ML A BE W (P <
0.05) 5 AFh Xy 3 h & 5 0 i E 5.
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Table 4  Importance and signification level of environmental factors
B2S Ay A AR THETKE HUROKHEE AL pH ESN
e dis Jic 1 2 3 4 5 6 7
AT TTRRER /% 24.2 22.1 20.7 13.5 9.6 7.8 1.9
F 236. 025 100. 080 68. 836 19.316 10. 589 7. 699 1.436
P 0. 002 0. 002 0. 002 0.002 0.010 0.012 0. 260
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Fig. 3 The t-value results for single factor influencing soil organic/inorganic carbon contents
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