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Factors in Cotton Fieldsin leferent ‘Continuous Crppplng Years in the Oa51s of

-
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ZHAO J],ng jing' GONG Lu'?", AN Shen.‘qun =, Yang mei'”, CHEN Xin'?
(1. College of Re%ource% and Environment Sciénce, Xln]lang Urﬂ‘ver%lty, Urumgqi 830046, China; 2. Key Laboratory of Oasis Ecology,
Ministry of Education; Urumqi 830046, China)

Abstract; Studying the characteristics of soil organic carbon (SOC) and soil inorganic carbon (SIC), and their relationship with
environmental factors is helpful for understanding soil ecological processes, and providing theoretical support for research on the global
carbon budget. Based on the oasis in the northern margin of Tarim Basin, this study analyzed the characteristics of the soil carbon pool,
and, combined with redundancy and path analyses, explored the relationship between SOC and SIC, and their environmental factors.
The results showed that there was a significant difference (P <0.05) in SOC and SIC contents in cotton fields with different continuous
cropping years (P <0.05). With an increase in continuous cropping years, the SOC content increased firstly and then decreased,
while the SIC content decreased firstly and then increased (P <0.05). The SOC content was the highest in the 0-20 ¢cm layer, while
the SIC content was the highest in the 20-50 cm layer. The importance of environmental factors on the characteristics of the soil carbon
pool was deduced by redundancy analysis. The order of importance was phosphatase activity > pH > sucrase activity > catalase activity >
total N > available P > available K > soil moisture content > urease activity > electrical conductivity ( EC) ; phosphatase activity, pH
value, invertase activity, catalase activity, total nitrogen, available phosphorus, and available potassium showed significant correlation
with SOC and SIC (P <0.01). Soil moisture and urease activity showed significant correlation with SOC and SIC (P <0.05). The
path analysis showed that available P had a direct effect on the SOC content; it was the main factor affecting it. The urease activity had
a direct effect on SIC; it was the main factor affecting it. This study of soil carbon pools in arid and semiarid regions is the basis for
evaluating the “source/sink” effect of soil carbon in farmland ecosystems, and is of great significance for studying the global carbon
budget and land carbon cycle mechanism.

Key words :soil carbon content; continuous cropping years; redundancy analysis; path analysis; Northern Tarim Basin

Wi B 2017-11-11; EiTHHA . 2017-12-30

BB EXKHARPIAEETH (41461105)

EE R BT (1994 ~ ) 2 WP AR, ERERFFT 5 1) 2 1 5 IX B9 5 PR8E , E-mail :297289080@ qq. com
# JB{E1ES , E-mail ; gonglu721 @ 163. com



3374 2N 5%

B 39 %

TR R M Bk )2 R G v oK LR e A
18 (B e , 45 A HLBR R AT LB . i Ak
ST 2R 2 SRR I v i O T R A ER 43, B ME— 1
S S PR I) RUBE b 32 N0 2l I 15 R T e e e
AR 1) NZEPRAL T — ANl D R AR HE L ) P A
AL, 3o 2 A I HE AT B2 A A T
JPE T BRI 4 BRAABEAE AL S P B TR A
ARG ) S A IR 7 [ 32 EAE TR, e
KA AR, BT 5 WA A T S R R B O B 5 R
A DR RS AN [) A PR - e P A P 35 TR
TR B S R R

FI T, [ A2 35 % A T b S P A S
W N ER AT TIRAWEIE, B — s R, phs 24k
HOTRIE | SRR DR AR M R AT S
AFES RG LA HRERHAE T TR T
S DX Rl P JE R S N A T A 2 R G L i
KERD. HFRZMAF LA T AR L E
RBIEES LT T A HLAR A i S 5 PR
TSR, BB 1 R A [ 3 41 48 BR A+ AL B |
ToHURR 1 ML SRR T AR "

F 5 R M 5 R G B9

RATRIBIGE 0 173 5 MK A
P T 57 X P o5 R A, A e e Ry
SRR AIA T MR B K
ANV R 2 3 A A A A, BRI RSB bt e

%ﬂﬁéﬁﬁﬁ%ﬁ@iﬁﬁiﬁﬁﬁ%Wﬁ@iﬂ,

HE, N RS A, S L e P R A Al et
DAAR A6 35 Ay — PR 4 o 22 AR I 55 1 2 B
KT ERGE M G B, 16/ RS FE P 5
SRR SRR T T B0 0 R B R TR K
PSP AL BIL R | 842 XS - 5 B A R

AT A LA 45 -1 2 45 BT i /R B X A X
PRI AR [ A4 AR I S L . TEWLAR & ks
F R HC S BRAE R T (AR G G 2, LA Sl 42T T e %
VAT L a2 e P - 8 T Bk 1, B R /N RLBE Py
YRS T A L TR 4.

1 #B5EFEE

1.1 WXL

B[hir 7% B DX T3 s oK L v B R R (400227 ~
41°57'N, 80°15' ~81°38'E). ZPH5E%) 281 km, 4
6K 29 180 km , Hu el PU b ) AR g iRt P X0 4K
1000 m, J& B2 i 47 1 5 7% B, 47 ¥R
12.4°C AESE2 H BRI 502 729 h. 4F 2 B K &

40.1 ~ 82.5 mm, 4FF K kK & N 1876.6 ~
2558.9 mm, M/, 28 AR, T IEREET IFREL +
F, REHEE AR AR A .
1.2 BEPAREE

HPAMHRERAET 2015 4E 7 H b AT , RpE S 4D
FBTH R B IX R —Ili+ W RAERTIFFEIX 20 d Y
TCREK AT 12 d N JGTHERE. MR AE S Fh A < 5B it
38 55 HEME ) | i AE i XY bt A G A R
FRAEFE FER IR0 . X IRV O O R SR,
R AR I — BESAT AT RIBE A (12 + 66 + 12
+66 +12) cm, BLIEHRECH 22.5 Ttk -hm >, FEFE
DX Y PE BT e AR IR] . Mo BT AR ST . R
— B 5 PP A R HORAE 5 Fp R pY 1 1
e B O 4F(0 a) B (Sie ¥ i) . 5 45(5 a) MM,
10 45 (10 a) #RH | 20 4 (20 a) #8 H A1 30 4F(30 a)
AT AN [e) P A D S it L 2 i) P AT 51
VRAR AR AR AR 4 B HCS A0 B 7
SREITHE S TR S RS R E T (0220
em) . L>£J2(20 ~50 cn) | JiE 12 (504 80%em) £
BE, B R R IR YR, K02 TR MR AT
JHISMEI 500 o BRSNS 75 0 HREE S
SRS BV R 2 TR IR L )
71 mm G530 L K I R A N TR
i) AR O (7, . WO
1.3 S Esh j

A LA 2 B S R TS R AR LT AL
Ik FREL 0.5 g HHEAES T 500 mL /9 = Al
AT mol-L™"' (1/6 K,Cr,0,) %W 10 mL T+
BERE S b B s 2 R A A0, Ik 1,80, 20
mlL B = BB 1 min, R EIR A DURIE R )
5+ E R AR AR JCE 29 30 min, iiZK
Fi B2 250 mL, JN 3 ~ 4 JHABMER mkdg 757, FH 0.5
mol + L' FeSO, Hr iV R A2 2 35 28 o5 I V5 T 30 €
SR AR RS SR (0 BTN FeSO, B2 A2 iifik 21 (1
Mk

TCHURR 5 2 10 2 SR FH DR i 2 ik, By
P FRELS g HIERES T 100 mL B AUBERR AR A
20 ml b R b 1 VA U, FH B 3 R R UK B = A Y
CO, , AHIFHE A 100 mL 75 8 b, % K ik +
PSR 5 ~6 UK, /KB 7548 5]. S0 mL VW
F 150 mL = A, in e 3 Bk s ), AR Ak
PRV TR A S B W A 4T

THERAG I R A A AR, B -
BEgkE | pHAE ., BSH. Sk, 2ER



7 X i 4

- B MUK M AU S Sk AN TRDE VR AR FRAR T S B | JCALAR &5 i 5 R X 1 A RH DG 3375

FHE R L Gk 5 SR A%l R FH ik R S A I £ -4 6
rib ik, U R I BS IR S 12 48 - JOF DL RETHE
T E KSR R T pH ER I HLALEE; &
R LT

- S R A 4 o A A T L R
M RERERGTEME | DREREVE. L oOriE oY B
PR PR A2 VL | BRI R AN L k| 3,5- AR
PR LB | 2R B AM- IR SRR AN EL £ 1k
1.4 BB S STk

FIIH SPSS 19. 0 #4404 #4758 110 Bt , >R
FHEARI 2Ry 2240 B M2 3 Hu g (LSD) |, 40 M AN [ i
YRR 58 Bl . TOHLIR & & 25 5 (B HKOF
P =0.05); iz FHITA 500 (Canoco 4.5) ,WF5% +
B AR . TCHLEK 2 5 55 00 PR T 22 18] AH 56 1
iz B AR S0 HT (SPSS 19.0) T i T E 50 K 1 xf T
AP TCHLRK & = A E A R, A BT IRA
PR A Hem I 5 BRI TR AH B G R,
2 RS54 P -
2.1 HHEAHUEK . O S ERAES 25 R AR S

B[ /K BE X5 FAN R 2 A1 4 B e LR« T0
CIR & %ﬁﬁ%ﬁ@@l%ﬁ %Mﬂﬁj_ﬁﬂ
ﬁké&fﬁﬁﬁééjzﬁgi*o 20 cnlj;EEiﬁﬁﬁrq ﬁ%%ﬂjb
1.56| 2.87 (4. 67, 4.83. 3.63 g-kg 4 zH/;zloa

30a1‘%EEITSO 8Q cmiﬁﬁm@%aji @%20~ “

50,6 ; SRR {1 1 Wk AT WL 7 BB VR 12
IR TEHUIE S B4 AR AR PR A5 2 TC ] B
H9 R ST . T UL, R e i 4 B 404
U TR A e 45 12 S Ak SR AR ).
TS, TR A ] — R A A
BRI (1 53 A5 AT — 52 22 5. 0 ~ 20 em +J2 15 20

4

~50 cm A HLIRBEZEVEAE FR3E In, Se3 in s BEAR, 3
J20 a i ,ik4.83 grkg ' 53.39 g-kg 7 BER
FHALEESERR ; 50 ~80 em A HLIK & EAE 10 a ik
I KAE 3.58 g-kg ™' T JCALAR W 2 502 i B A
BT e, S RIE A 10 a 4EBR <20 a 4EMR <5 a
AFRR <0 a AEFR <30 a AERR.
2.2 MBI FRRIE M 22 Rk o b

AR AR AR PR AR L 8k e 5 A R 7 S 9 —
SERYAEAL LA (0 a M3 B HLTE I AL AE 2 % A4 A
AHT). 0~20 em LJZFEIENE S ~20 a, HALH
MR | WETR B IEVE | RENEEE TG VE | DRGNS 1R SR
WA, R B R AT s A R AR B VR A 498 K
wAAEREEES Hp 30 a HESKERS, T
FRT S a, HoAb A A7 R A) 4 4855 K B G B 3 M 22
53 A pH (H ., RIS AERR BN P
Z5; WRIREESTE | ORREGE T | DR R
“kFVﬁ ﬂﬂ%a%f%Lﬁi@ﬁﬁﬁﬁ

.20 ~ mamﬂﬂﬁﬁi%ﬁwl?fﬁmﬁﬁ
E@@ w&mémui%ami @%ﬁﬁf
5,10, 20, 50" A MM k] AR

%E@W%I%ﬁqFVﬁ i pF (Ll 5
EEW@@%“W%%%%%V&F“MMiéﬁ
IR R T B e SR A O T | WA S e
WRFHALEER R, 5\a 510 o IEHGE LEFE
7E 25 50580 em U, 20 a R A
AR 238,27 mg-ke™ , T 30 a kB /ME; B
FREGTETEAE 5 a K, 10 a B, SAUHE & mAE
FAEBR o A e s > Z R RS £
HESoKa | o A LS B %%ﬁﬁfﬁﬁiﬁ
AERR S R ERRRE K5 pH H S HL S R 1Y
HYIAES ath (£ 1).

20-20cm B20-50cm O50-80cm

(a)

B fit/g kg™

(b)
6

Tl dit/gke™!

=

NGRS AR O A Rl — o JE AR AR AR R ] 2 A

KRE TR AR, ToHURR A

TR A — A AR BRAN R )28 ) 22 T L AR

1 TEANR, TIBEES AT

Fig. 1 Characteristics of soil organic carbon and soil inorganic carbon distribution



3376 AN 5%

B 39 %

ANFEVEARBR A IR - AR [R] 2R Bl
I AR AR R R, A . HHESOKE B
SR A AAERTEEESEA 3 R LT
Pk, HHESRAES a, 10 a FH K. 20 ~50
em >0 ~20 cm >50 ~80 em, 20 a PRI ML+
TR S, 30 a &%+ 2 A S E AR
AR, EAEENIE30 a RIS 0 ~20 cm., 50
~80 cm /2 B BN, 20 a B9 pH {E1E

50 ~80 cm )2 HEE T 0 ~20 ecm 120 ~50 cm,
HAEMRAERR 2 )2 00 pH HC 3% 22 5k BRIk
FEEMEAE S a 120 a £)2 0 ~20 ecm 150 ~ 80 cm
ZRWE 10a K LE2EF0E, 30 a TR EES;
TEAERGEEMEO a A5 a 7£0 ~20 em ., 50 ~80 cm £ 5
B HAMFERT R % 25 IKIGETETE0 a M5 a
BHEERBE, 10 a B HEEREFE, 20 a 530
a ZRARE(ERLD).

o

F1 FEEFHESHT"
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‘ ' e
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50 ~ 80 0. 59Bb 4. 54Bab 18. 17Aa 15. 84Aa 14. 36 Aab
0~20 0. 15Abe 0. 17 Aab 0. 15Abc 0.22Aa 0. 15Ahe
JUR Bt 1/ mL g = 20 ~50 0. 14Ba 0. 14Aa 0.20Ba 0. 18Aa 0.23Aa
50 ~ 80 0. 14Bab 0. 04Bab 0. 09Aab 0. 12Aab 0.20Aa
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Fig. 2 Two dimensional ordination diagram of redundancy
analysis of soil organic carbon and soil inorganic

carbon with environmental factors
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FLESA R F-.
*2 FEERFTRENEEHNBEEHRBESR
Table 2 Importance sequencing and Duncan’s test

of environmental factors

Eizta HEEHY HENFmER F P
Tl TR i 1 0.676 27.066  0.002
pH 2 0. 665 26.853  0.002
TR B TR 3 0.610 20.853  0.002
o S AR RS 4 0.517 13.913  0.002
A 5 0. 484 12.203  0.002
AR 6 0. 443 10.332  0.002
LB 7 0.358 7.247.0. 002
8y Sty 8 0.325 625209 0F18
R A 9 0.258 4522/ 0.040
eSS =10 0.105 L. 52'6 0.236
| |
2.3.2 EHEAHLERT PR S %H I%B’Jaﬁ

woar ) ; 4 1

Nﬁ%%EﬁM@Aﬁxﬂzﬁl%m (i y
W, LR PSR 40 BT 2 BP9 44 B 260 Lot
B AU SRR R R R g
FIEFRAC T ot ST P 5 v A PR
T 4] 43 3 72 2 0 M —
R e P P T A T % A LB . TopLER
S g P B AR

W3 P, STCA ] Fs R | o
R, LRGSR B

BRI PEIX 6 PR DR 7 35 5 i A LA 25 0 Rk
PSR | O | G A SR L AR M

FREBE RS P TEAH G, 5 Kk T 56, AL
B AT HLAR & B BOR M BRI (1. 15) , 02

®3 ANRSESHERTFHBEEIN

Table 3 Path analysis of soil organic carbon and environmental factors

HEEH T mezy R R L L S — -
R dkE AR REESOKE o AULEEEEYE BRRREHEE  ROREE Tk Rt
A 2.10 1.15 — 0.07 -0.16 0. 06 0.31 0.67 0.95
TR 1.77 0.54 0.15 — -0.20 0.06 0.48 0.89 1.23
T KA 1.48 -0.38 0.49 0.29 — 0.08 0.41 0.59 1.86
o AL R T 2.02 0. 06 0.72 0.32 -0.32 — 0.50 0.74 1.96
AR R 2.21 0.31 0.61 0.45 -0.27 0.08 — 1.03 1.90
JREAE B T 2.00 0. 67 0. 64 0.31 -0.18 0.06 0.50 — 1.33
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Table 4  Path analysis of soil inorganic carbon and environmental factors
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