i E Al KFE2ER 2017,22(12) :83-94 http: // xuebao. cau. edu. cn
Journal of China Agricultural University DOT:10. 11841/j. issn. 1007-4333. 2017. 12. 10

WEAREZMILGEMN AR Lt AAX T EGIR.
TR EL R E T EZIEF

B P H W
RSB VU5 SR BB 275 B/ 5 0T WO TR A 5200 % 15 A5 830046)

B OE ABIARRRGANENTERER heR . 462 2% 1 F R TAIFHRR LGN T F LA
AERLEANE ANEASFTELEELA TN FAERZMER, RH ST EF.HLRERR LA M ER
IEANBE ANBESZAELE L EAARRG S AER MR L ERRER QG B HEE—Z£5F, 0~20,20~
50 o 50~80 cm £ EHMAE S T H A 6.97.2.95 A= 2. 45 g/kg, A A B4 4.83.5.25 = 3. 48 g/kg; f&
0~20em L EF AMELETARARRS W EK, AMNBERIAABEE LA LER VL ETEEFSHTL
fo 3 FFER20~50cm L EF AMBEZRSEEALEE AR AIKRT  AZEZ TEERF D, LK S
Al 0~20 cm X B —H:50~80cm 2 E P R A BB ANBELTEES TR EELABANBEL T EZFR
B2F, TRSMERAN . LEANBLETE LR LEARZTEREFEAX(P<0.0D) . 55 EMBF A 48X
(P<0.0D) , ML ETE5 4L ERBF EAMA(P<0.0D. 5AR . LEAKFT RAFTERIEF AMME(P<
0.01),pH A 2B 5 L3 A EA A A F A0 £ RE R FKF(P>0.05); B2 F LB F 3 L3 A A,
AMELEH A EERERL A ARSEES LA RESH AH > A4 >4 % >pH,

EEE LEAMAE; FEANS; RRALRAMER; TSN BEZREHIL-

fESES  SI153.6; Ql48 XEHS 1007-4333(2017)12-0083-12 XEARERS A

Changes in SOC and SIC concentration with land uses and
their soil influencing factors in northern marginal zones of Tarim Basin

GONG Lu, LUO Yan, XIE Lina

(College of Resources and Environmental Science/Key Laboratory of Oasis Ecology. Xinjiang University. Urumgi 830046, China)

Abstract Organic/inorganic carbon contents and physical-chemical factors in oasis soil,and the correlations between
them were analyzed by traditional statistics and redundancy analysis in the northern marginal zones of Tarim Basin. The
results showed that the soil organic and inorganic carbon content in different land use types of soil had different
distribution pattern. In 0 — 20,20 — 50 and 50 — 80 cm soil layers the average of soil carbon properties (soil organic and
soil inorganic carbon) were 6.97,2.95,2.45 g/kg and 4.83,5.25 ,3.48 g/kg, respectively. In 0 — 20 cm soil layer, the
content of soil organic carbon was highest under natural forest, lowest under sand, the soil inorganic carbon under cotton
fields, saline-alkali land, weeds land were similar and much higher than other three types;In 20 — 50 cm soil layer, the
content of organic carbon under natural forests and plantation were reached highest and significantly higher than weeds
and sand, the distribution of the inorganic carbon was in line with 0 — 20 cm soil layer; In 50 — 80 c¢m soil layer, the
content of organic carbon under orchard and cotton fields is significantly higher than sand, the content of inorganic carbon
under different types was not significant in this soil layer. According to the RDA results, the total nitrogen, soil moisture
and total salt were significantly positive correlated with soil organic carbon content (P<C0.01).and bulk density was

significant negative correlated with it (P<C0.01). The total salt was significantly positive correlated with soil inorganic
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carbon content (P <C0. 01), and the total nitrogen, soil moisture, available potassium were significantly negative

correlated with soil inorganic carbon content (P<C0.01). There was no significant correlationsbetween pH/available P

and the content of soil carbon (P>>0.05) ; The importance of environmental factors to soil carbon content in descending

order was nitrogen>bulk density=>soil moisture>available P—>available K>>total salt>pH.

Keywords soil organic carbon; soil inorganic carbon; different land use types; redundancy analysis; the northern

marginal zones of Tarim Basin

SRR 2R 2 b Bk 3R R AR T v e R R B L
& L S ML M JCHLAR . 308 LR B 3R % o
B s BR AR 23 TOHL AN A MU B N R E .
52 DX 38 4t A4 P 5 G B A B 358 5 i 6 B HE AN TR )
o3 S MU L AR 4 BRI O 2R 7 o R bR A T AR
FY o 2 N A2 2 - SR PR R AR B 5 ) R
RITRE T ) Z 050 - W5 32 AT XTI 21 I 118 3l 1X
ARAR R A AR TH AN ) AR 28 R G AT AL
BT R T R X SRR R I R
LB S AR X A A (6] 25 T Ji A BILBKR 5 TR L
B RR AR S HC R e A 3R 8 2 M 0 SR O R
ZU0 TRASRG &b ST A A7, 2 A
BREGR I 1/35 HE A BRORAE R B b A
Oy E BRI, AE TR KR R A AR T
RN B PR TR ARG AR A RGN B KA R W o e
P o R A BRI B R TR O3 1R A A PSR AR R
S 1) RELT 5 0 B PN 2 R ) T R IXOR B TR Bk
A TEXT AR R BRBRIL " CE K, R HLaE
2 M B R B R i B R A T X
P A BTRK B 4 2 3 A 1 5 X SRR 47 2R
HIF 5 e 7] I S SO 3 A B R HLAR . AR e
FEIX - S P R AL S 5 UK Bl A 9 BB O AR
X 48 7 T 5 DB - A e A B AR R SR T 4 DX I
i (0 B I 1A 5 E B A2 0

BT 7 7R B DA T 74 9 5 RS R 2 st b 2%
AR KRR D R AL VR SR IR R
SR - i B A b M T R R T R T A A
PEIRET IR T IX S 2P . AT . 6 TZIX
SRR S B A BT S AR B T TR A b R iR
RS AR 5T LA LR 4 i b 2 2 U BT 7 2K B X
BTN B A8 R GE 53 A [R] L 3t R 28 R AT
BLTCHLGR e BRA [N 570 S ML A 6l R T TT A%
IHTOTSE T A AL L ER i S B T Y
AHOCME A BT TR PR L 5 ik 5 B 45 DA 5 (8] A A
FAMLE & 1 S BIF 5T 4 BB A1 25 BIL ] 5 i S £
PR R A

1 #H57FE

1.1 iRge e

BT 7 7 B DX b A T s K L b B R 3 E R
W TR Vb AL S . ML 40°22" ~40°57'N,
80°30"' ~81°58"E, AR &4 Vb Mt £ . P AR B FU 4R B, e b
SERT S AT ARALEE A B . RVE T 281 km, #
At 180 km, F¥¥4k 1 100 m, #b 3 PGk ) 45 B9
At o 2 b DX/ 288 25 T R IR M i R I 1 T R
B, A D, b 3R K R R BN, AR R E R
11.6 C AR REK R 40. 1~82. 5 mm, AE ¥ K
HH1876.6~2 558.9 mm, H TIGEVWE,HE
TFAR R RS RFEE KA W ., R BT AR
t 0wl SRR NP /A N 3 7 I N B N 1 S BN 2
i YD b T XA T A R 2R
1.2 EBFShR#E

AN+ KRR T 2014 4 7 A 34T RAE ST
B i R B X A — Wil A . HORAE 7 R MR R 2K
Y[ - SRR A« AR AR R £ s AL 22 AW A Ry
F AT T R 55 5 52 % B T 1) 2Rl (i
+s FTRAE IR R 5 2 T T 2) A |
GEWE 28BN T4 3) N AR G 4 5 AR 1
DL Sk 3 K 22 o0 A T AR B i R B W 5% 5 A2 v
JEN R0 Eh Bl CER35 4 5 A DL R AR A
F W WA TR R TOR, 404 T AN 52 A0
TR 5 5) e Bl (BRI - 5 32 A 4 S R SR AR
U IS o I T o> 71 B B b Bk = K i 23
AR 6) V0 O 4 s B 55 /N T 5%, A
TN G B AR Z N T4 7 B Fh -+ R FH 2
Y43 50 R L 5 AN B ARLRE 5 CRE T RRAE 0 A LG
T R AR AV M 5 m X5 m, el AL 10 m X
10 m), AT S BATERE 5 MHE NG R 0~20,
20~50 fil 50~80 cm +#f, Bk LB P RIIAR R A
A Y KRR B AR S AIR AT FH DU 43 YA L 500 g, B
AP RAE Y AR [0 52 56 % 5 37 BDHEAT KT, £ R
St TR K -t 80 H (0. 178 mm) i » Fifi J5 ik



HA2W TUBS . B R IL GG R 7 R 5 A LB TR P AR b K S e [ T 85
ANEEAE T RAT koK AT B JEHIL B AN B A TN 7 2 i 1 DA i

1.3 EWEHF

A LB Fr 10 A SR 1 B R B M RS B 5 TE L
e 5 2 0 2 R )PP R A 1

WF 5T BT 4 % 1) - 3 PR A PR 10 45 4 R A RO
HCH A, RS K E pH B SR 23 (h
CO;” VHCO; .Cl" ,SOi™ .Ca*" \Mg"" \Na” fl K*
ANKEFIAD 3L 8 AN adr. BRI 7kt h .
2 RCR IR i B TGk 5 A 80mt oRe e 1R S i 12 4t
FREB UL 0k 5 S ASCE R S TR B iR 3 - K M DL 2 it
s A5 HOR MR 195 4 5 E K & R L1 pH
K HIH A 25 5 B S 3R AT 15, COT A HCOS R
FARHE 7R ) R A% s CU SR A AgNO; i & 255 SOF
K EDTA [a] 33 22 % ; Ca” Al Mg Rl EDTA
KATEE D Na Fl KT SR KGR
1.4 HFEAEFE

fdi H Excel #F17 FE A e 1 b B8, 31 5 50040 °F- 34
H(n="5) FrifE 22 (SD) . FI ] SPSS17. 0 £ iy
J5 223 B (LSD J5 ¥6) 6 36 A [m] 4 ) ] 28 2+ e
A LB AN TSR & 5 25 5k (e =0. 05) . i — 20l
i Canoco for Windows 4. 5 B4 it 24 o 4 HE 7y 32
WEFE LI A DL TC ALK 5 2 Fl BAL P 5 1] 14 AH DG

AR S RS BT AT B SE AT R O R A M
(DCA) Ak 3t HE 7 il 06 B A< B L DA T S D8y e I A5 78
CA ATl v Refs B B e M > 4 e f L SR, D L
JEXT A BT (CCAD 5 <3, BE R R MR AY, BT A% 43
Br(RDA); 3~4,2 Ml AL 5E G . 4 A HEp il
B K B B RAE <3, I L £ RDA . X F 29 s
HEFF R U6 HE P S22 5 HETY 09 il B A8 o 1 2k 1k 41
G (ZICZEINT) , i R AR HE 0T ) [0 AR 1) 52 ) 1
B AE T ILAE U HE Y Sl b 3 R e n
T, RDA JZ A SPEHET i —Fh VR I F 2R A
U Z2 A0 ik LB BT, BB A A 1K 2 AR
AR 0] 79 AF DM E ] — AR A 28 PN SR

2 HRE5SH

2.1 TEFANBR. ENGKSEFLERERESFT
BT R R B X7 Fh A [ A i R A 26+ A HL
e TCHLER & 5 o A R AR AN 1 s, 0~20,20~
50 A1 50~80 cm 4 2 A7 MUK & BII(E S0 M 6. 97,
2.95 1 2. 45 g/kg, THLER & BHME N 4. 83.5. 25
3. 48 g/kg, KRARM HFE A T AR+ A PLIK &
ot I 2 R R O o T ek 2> A D R 5 R

NG FAE Sy - AL TEHLRR T R — )2 AN R e A 28 B ) 2 PR RS R A AL TR HLRR B T R — ks A 2R

BT 4 R 0] 2 5 H A

Lowercase letters are soil organic and inorganic carbon contents are compared between different land use types in the same soil

layer. Capital letters are organic and inorganic carbon contents are compared between different soil layers in the same land use type.

T : RHM Natural forest; [T : Fpd Orchard; [T : # H Cotton fields; IV : A T.#k Plantation; V : #; 5l # Saline-alkali land; VI : 3¢ B&

H# Weeds land; V[ : ¥ # Sand F[a], The same below.
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Fig. 1 Soil SOC and SIC concentration of three soil profiles
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Table 2 The RDA of the soil SOC and SIC

ZERIER Heph 10 Heph 2
Result Axis 1 Axis 2
$:AF{H Eigenvalues 0. 780 0.014
Yy Fih 5 355 (19 A 56 R %8 Species-environment correlations 0.937 0. 356
YR B 7 22 B E 4/ % Cumulative percentage variance of species 78.000 79. 400
YR 5 R 56 R B 4> /% Cumulative percentage variance of species-environment relation 98.200  100.000
ML YE AR AE A B A1 Sum of all canonical eigenvalues 0.794
®3 OW HEETFHAA RDA HiF R IRE E F 8 A48 X &
Table 3 Correlation coefficients for species axis 1 and axis 2,environmental factors axis 1 and
axis 2,and environmental factors
TS
f8 b1 SPEC SPEC ENVI ENVI 245 Sy AL am K &
Index AXI  AX2  AXL AXZ  Toaln eebles Avalable s Bullk g o el
P K density )
moisture
SPEC AX2 0.075
ENVI AX1 0. 936 0. 000
ENVI AX2 0. 000 0. 356 0. 000
4% Total N 0.855 —0.022 0.913 —0.063
A Available P 0.622 0. 057 0.665 0. 159 0. 700
AR Available K 0.487 —0.115 0.520 —0.322 0. 550 0.714
A& Bulk density —0.719 —0.020 —0.768 —0.056 —0.520 —0.315 —0. 208
+ A K 0.628 —0.024 0.671 —0.066 0. 355 0. 241 0.106 —0.731
Soil moisture
pH 0.085 —0.156 0.091 —0.438 0.160  —0.050 0.209 —0.087 —0.049
44k Total salt 0. 326 0.076 0. 348 0.214 0.379 0. 285 0.548 —0.034 —0.067 0.257
07} I FH D 52 45 IS 348 4 A 26 E — 20 20 i 4% R AL A
- g FxF TG LR T AL B 1Y 5 L 25 SR AN SR 4 PR .

A: A HLEE SOC; B: JE HL 8 SIC; a: 42 & Total N;b. £ 2% B
Available P;c: &4 Available K;d: 2 8 Bulk density;e: 13 & /K
1 Soil moisture;f:pH;g: 4> $h Total salt

E2 ITEAN.ZHIRESE-EHUEF
XM RDA 4 H 7 &
Fig.2 Two dimensional ordination diagram of

redundancy analysis of soil SOD and SIC
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Table 4 Importance and signification level of physicochemical factors

HAL A ¥ HEMHE
Physicochemical factors Importance rank
4% Total N 1
2 Bulk density 2
+ 35 K& Soil moisture 3
R Available P 4
A Available K 5
44k Total salt 6
pH 7

fige e ik / 0% A 2k

Explanation Importance  Significance
65.0 152. 241 0.002
46.0 69. 885 0.002
35.1 44. 388 0.002
34.5 43.158 0.002
21.2 22.122 0.002
9.5 8. 629 0.002
0.9 0.756 0. 388
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Fig.3 T-test results for single crucial physicochemical factors influencing soil SOC and SIC
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