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1.1 HEXHR

T2 30 T T B i 5 4 S e g Y o AR R b A
FHMERE M B A B AL T RROI B b aCs o T R F b
MBI, TR, & K&K, P YR
6.6 C,=10C FUEIKF] 3 490 C,4EKK & 110 ~
200 mm,4F#E % & 1 500 ~2 000 mm, JG 55 3] 148 ~
187 d, J& T B A (Y R PR A o 32 X AL T v ALt
TR %, T K s, K I Ab T $h Bl K Ok, K L 32

B AR iR AU 2 e SR I TR A R R
I b BERE RN R A R AR B K T AR Y
BT
1.2 HiAbESHERRE

TR A Ry S S F 2 BT VA e B R % b
LA PR 35 A ™ o S Y 1 (75 hm®) R AR
Mo (FERFAEBR Dy 27 48 ) , X RE 3547 A [R) 45 R 0 9K
S (1) JFRFE A (PR 5 hm®) o AE R &R
1 X AL B 5 (2) HRAZ 1 4R (20 hm*) < 7 JUBR 57 4 b
R IEAHAR AL ; (3) PR 5 4F (20 hm) - P A 46
54F 5 (4) KA 10 4F (30 hm?)  FAEARAE 10 4F

00 b - HE S R S R B L R A S AR
B2 B PR ST 4 0F BR b  AE E  EAR, E EE wk
I 08 3% ¥ ( Suaeda glauca Bunge) .Eh UK ( Ka-
lidium foliatum) .77 25 ( Phragmites communis ) i, 56 JF
THES R AR BT WL ER 1,

F1 K TEEREBELER

Table 1  Basic physical and chemical properties of soils studied

b LR HE R Bl it 2 AL
pH Electric conductivity Bulk density Olsen phosphorus Alkalyzale nitrogen Organic matter
Treatment

(mS em™") (gem™) (mgkg™") (mgkg™") (gkg™")
FHm Y 7.96 6.72 1.49 21.20 37. 84 5.32
WE 1 4E? 8.02 4.56 1.38 12.73 32.74 4.59
WA 5 AEC 7.85 2.84 1.38 18.42 41.01 5.22
WA 10 4D 8.58 0. 64 1.37 14.53 40. 16 5. 66

(D Deserted field, @ 1 year after reclamation, 3) 5 years after reclamation, @ 10 years after reclamation

2012 4 4 F AT REE, BRI 2 B0 IR 0 ~
5.5~10,10 ~20.20 ~40.40 ~ 60 cm 43 9 ¥ 35| @
(30 cm & 100 em ) R )5 76 AN ) + 2 RE RN —
IR - RE 26 A DT B SR & (] S 5 = JR]
FHEAERES SR EGRA AR H M
TR 1 kg, AR AR 4 IR R R A O R 3 A
G, 460 A, KRR a8 mm
(1 0, e Ja AT A, DU O AF i AT 4 3 1A SR Ak
K AR A P4y A, A 48 B HERE S ] S0
N 1 15 77O 5 e v M i X1 B 0 A B
0.25 mmii£L DA E .

1.3 S#AH*E

G HLAR (SOC) M « R FH o 4% 1R 4 7% vk
— AL

BT AT BLAR A B R L B 4 g KL
T e RE AT 50 ml B L A 20 ml ZE K,
SR ARG HLAR% 30 min, 76 2.0 4L L 3 000 r

min "' B0 10 min, 3198 W, EA R 25 ml, 4
IR K P AT LR (WSOC) 5 P 20 ml 2% £ K
FZEOE D ERIER S LR 10 s iz .o
B AR 80 CKW P 24 h B R, LA 3 000 T min
B30 10 min, i 38, 20 ml ZE 1K FF b e sk R ) 3
UK, i J W A U R A E 25 28 100 mil K 4 OB
FE 4 C ¥ DR AT R DU, 0 21 53 Bk Sk $A0K 35 14 L
e (HWSOC) ' |

+ 35 A AL A LRk (LOC) I 22 : Fk &t 4 0. 25
mm i ) T A 2 g F 50 ml B0, A 333
mmol L.”'KMn0,25 ml, #E%ALFE 1 h, 72 25041 F DU
4 000 r min " B0 S min, B, B Tk 1
2250 B, FE 4T EOL BT 565 nm K AR HEAT L A
AN -5 2 1 S BRSO R 2 2 TR
H o R A B 1 AR Ak T TR AR A B A i R
AR

A AR A G : SR FHR O . FREC 100 g KL
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T4 FE K IR 5 min, 2R 58 R YRGE 1 0. 25
mm 0. 053 mm {5 5, 15 2] = Fhoki 00 AR A >
0.25 mm,0.053 ~0.25 mm, < 0.053 mm, /5
OB ) R 1 60 C TR L IRRRER Y
1.4 HiELE

X F Microsoft Office Excel 2003 A1 SPSS 11.5
WA R AT B A BN 23T

SR 5 e

2.1 AREMEFREIFENHRINETN

WP La 7, £R 35040 5 B M Bl 2 B 4 BR 114 3
I, A LR L N RO T R IR AR R 2 T
fa# . 760 ~60 cm 2, IKE 1 A4 HLIK & B 4K
FEREHBAR 1. 33% , AT e T B s/ T s

He &
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Soil organiccarbon content (gkg™)
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TR, A T A9 AT LA B D b, A
T RAE A T s R ERAS, e R T
T Ay 3l R kR N R A A, AT e - 35 AT MLk Y
SRR Y K S A KR 10 4F A BLER
TSN E 1 AR R 13.77% 1 23.36% ,
WKIAZ 10 AE A ALK & BB b s 21. 72% 5 30 W
TR IR W A Ak b A R R P R A AL Ak
i, HONTRhoRe 4 BRI, X 1 e A7 HL ok 19 32 T
PERTBRBA o 3 T B B2 404 BR A 384, 384 n
T A HOK &R N A A HUIE A AR L A
THAE R A LA RAR 5 W 5 IR IR G, R
JEAT 8 - 25 48 0 A= W A S R B, R A BB
. 1B Tb B, S0k S A TR K A AR R AR
0 ~20 cm + 2 1A HLAR AL 2,40 ~60 cm +
JZ A LR S AR E T R 22 &

12 0 FrEfkHL Deserted field
" O KE 14E 1 year after reclamation
O PR S54F Syears after reclamation
9}

@ PRE 104F 10 years after reclamation

-1
. -1+
' z

0 cm 46~60 cm
+ )= Depth (cm)

AL F 0 ~ 60 em + LA HLIE & 5 (a) KA + )24 LR & 25 5 (b)

Fig.1 Difference between treatments in soil organic carbon content in 0 ~60 cm soil layer (a) and in other soil layers (b)

2.2 AEMEERTBEENHRASNTL

- HETE A LA 2H 43 2 A W nT DL BB
FHRRIR , 3T 7 M ML o5 388 MLIK 9 7 ) L
S A - HENE kA LR I R B AR AR Y . A
2a A LLE Y, K [P S AR BR + 48 WSOC 5 55 #f dth 2
(A7 P22 53, SRk b o R R B T U S R AR S
AT A3 WSOC 17 5 M ic te ], ik &2 1 4F
+ 4 WSOC & S8 5 HFHLBRAK T 26. 15% , ik 2 5
AEFMRE 10 AE43 5360 T 116.9% H1 115. 0% , £ 3%
75 B b Bt 5 0 52 A R A 388, 38 ML 1Y) 7 i
I AT LR A DA

FEEHL 0 ~5 em + )2 WSOC & i, B Bk
M 10 ~20 em + 5% 14 WSOC &, BE&E L2
W, 4 WSOC SEA R %, F ki WSoC &

AT L (SOC) 11y B B8l it - J22 VR J3E 11 186 o A% {1k s
PRI (E 2b) i 285 B A WK & ), 5 e v
A AL A HLRR 1 EL i B A 2 R B A 3 it
B, U B 3T R 2 0 N T B ORR, b ML R
KT HE R A R R, AR OR i
W IE AT 2 LA A PR £

T IEHOR A DLk (HWSOC) 2 + 3 4k~
S IR BB R 8 7 ), B TR [ A b A B R T
AP A, AR SO R [R5 A iR HWSOC
HEATJ7 22571 (1B 3a) 52 R AR [R] Wk &2 4F IR + 48
HWSOC 5 558 i (8] £7 75 @ 35 1% 22 5%, Bl & K &2 4F
BELf) 38 o 1~ 38 HWSOC S 1 in Jm B A, (H 35 B 28 v
Trptih, e 1 AR WKE 5 AERIKE 10 443
PR FE B B 61. 04% 143, 5% F1132.4% .,
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Fig.2 Content of WSOC (a) and its proportion to SOC (b) in fields different in reclamation history
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Content of HWSOC (a) and its proportion to SOC (b) in fields different in reclamation history

WAL 10 4F 135 MBC Hl LOC 43 53 Jn T 20. 2% il
16.4% . ik 1 47+ 5 MBC A1 LOC, & J5 4 57 #F
Mo BIGEAR T 4. 7% Fi1 46. 4% |,
2.4 AAGEERTIEARGCSERANIEY

T

B 1) = HE 45 0 R AR 1Y AT SR AR X ol 3 1 4
B T3 B TR 4 A 7 2 1 B AL B R R R G RT e
HAEEEM. mE2 aTLUE B SEsE i k2
1 AR 4 98 2% R A2 P SR A R AT SRR B b 24 LA >
0.25 mm [ e/, /DMK B T 9. 7% ;i fE R &
54 YK 10 A A 4845 kAR A SR AR ) B 1] 35 D >
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0 Fr#tH Deserted field
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%D 240 0 &% 14F 1 year after reclamation
e :g a K5 54F. 5 years after reclamation ,T; 3 b
& ‘E a8 0 &% 104 10 years after reclamation fn
g I a i g
i 8 4 €
€ 180 . 52 |, X
#H 3 ad =23 H
7] a f o< -}
E% aa b i s g a
£ IRy bl =8 ab
?5 : B B aa . : gg be
—_ s < * =
Ra ot : L | Ba
: N N T2
E . IS : 2
=} < ::'Q:: 4 . -
< 60 . ) 5 RSN s

: 1l e e B L ) 0 ke HNE N
0~5cm 5~10cm 10~20cm 20~40 cm 40~60 cm F3J Mean 0~5cm 5~10cm  10~20
+ )2 Depth (cm) + )2 Depth (cm)

B4 R AR BR LU Yy AR Y Bk (a) RS AL A BLIK (b) 1922 4K

Fig.4 Changes in contents of soil MBC (a) and LOC (b) as affected by reclamation history

x2 FRKEERFEAHNEARFHESILH

Table 2 Proportions in weight of soil aggregates different in size as affected by reclamation history

RLAR G B ERH 4 L i 6 %k
PRALAF R LERE Proportionin weight of soil aggregates different in particle size to the soil (% ) Aggregate index
Reclamation history Depth (c¢m)

> 0.25 mm 0.053 ~0.25 mm < 0.053 mm (%)
FE Ak b 0~5 25.12 32.69 42.19 74.88
Deserted field 5~10 33.85 42.43 23.72 66. 15
10 ~20 43.18 23.63 33.19 56. 82
20 ~40 9.71 39.46 50. 84 90. 29
40 ~ 60 12.99 30.71 56.30 87.01
K& 1 4F 0~5 39.45 26.09 34. 46 60. 55
1 year after 5~10 38.27 22.18 39.55 61.73
reclamation 10 ~20 36. 82 27.81 35.37 63.18
20 ~40 43.84 27. 88 28.27 56. 16
40 ~ 60 34.73 28.40 36.87 65.27
WKE 5 4 0~5 45.20 33.17 21.63 54. 80
5 years after 5~10 50. 63 24.36 25.01 49.37
reclamation 10 ~20 65. 84 22.86 11.30 34.16
20 ~40 43.51 21.76 34.73 56.49
40 ~ 60 30.13 29.19 40. 68 69. 87
P2 10 4F 0-~5 57.28 22. 66 20. 06 42.72
10 years after 5~10 56. 46 21.40 22. 14 43.54
reclamation 10 ~20 36. 58 40. 48 22.94 63.42
20 ~40 56.78 25.02 18.20 43.23
40 ~ 60 10. 02 50.77 39.21 89.98

FHHO0~5 cm 5 ~10 cm 1 )2 > 0.25 mm F0~5em5~10 cm 12 > 0.25 mm A B4 5t
BRI Y 25. 0% F134. 0% BRI e 5w X+ WY 57.3% F156.5% , WKL IR BT B &
75.0% , 3% W1 3 B b A SR AR B Ao PR A 25 IR 10 43.0% . ERBFEHE L N TR R I, A R AR5 1
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PSS s
S AT R A Y AR E O e W B R 25
B0 S PR 501 K R T R A R
I5 S A SRS RE M B AR AR SRR M T
PRI AFBR T B i) % 1Y - S K A2 1 14T 5% M A R i
W05 AT ML S HL 20 0y BEAT A DG Ak 23 A 45 2R

N (R 3), MR AR B A Pk S 4 1
TSI, Horp 5 7K 8 A BBtk AR K % 1 A L
ik 9 B AR G 1R 35 B 3% K SF . B MBC Sb, 3 >
0.25 mm B /KRR ME A SRR &5 5 15 1 A BLAKk 2 21
PR IR R R S UK A L
ik 1] 9 AH 5 P 8 24 I 35 K F, B 3 HWSOC
Xof - AT 3R ARG 5 P 1) BT K A L L HE WSOC \MBC
1 SOC W] Br L, 76 T 5 X 51 Ak 4 e 2
T, HWSOC AE 545 M ¢ ] 1 8 P 3R MR g A2 1, A
T S5 e 4 38 Jot e ) 84K

£33 TEANRASSTEAREARME( > 0.25 mm) AR IEHHE XS

Table 3  Correlations of aggregate index with soil organic carbon components and water-stable aggregates ( > 0.25 mm)

R AR E MR AR

+ HE A LBk 4143 Organic carbon components

Index of aggregate stability SOC WSOC HWSOC MBC LOC
sk Fa vk B IR Water-stable aggregates( >0.25 mm) 0.593 " 0.673 " 0.886 "~ 0.559 0.731"
[ k735 5L Aggregate index (% ) -0.510 -0.453" -0.785" -0.312 -0.549

e x FAREFBE(p<0.05), #+ F/REFWEE (p<0.01) Note: # and #:* mean significant difference at p <0.05, p <0.01, respectively

3 45 ®©

A5 e W A A AL Ak AE A5 B 5 Bk b Bl
BAEBR B REK , -3 HLOR 3G I, MK 5 4F S 10 4F
A LR S R I AR 4 A 12.26%
21.72% , 43 WSOC Fil HWSOC 32 31k 7£ 1% &2 %)
W A T A, T A B B AR B I K SR I
Rk e, 5 R L 78 A e, 3% MBC Al LOC #£
PRI I A P AR, SR 5 T TE R B 10 4R, 1 5
MBC 1 LOC k. #E 1040 ~5 em 55 ~10
em +J2 > 0.25 mm PR GHEHK +5E09 57.3%
56.5% RIS BT MR 3 43. 0% , Ui B £5 66 75 4 1
S N T RAE A R A e A g m . A ir
F0, £4 SOC WSOC Al HWSOC 5 + 3 /K Fa i A1
KR KL 1 B A W WA e, JE 2 HW-
SOC S & 3 AH OGPk, B W] + 1 HWSOC Xf - 3 A1
R E P DTBR AL 121 WSOC \MBC #1 SOC HE
iR

2 % X
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EFFECTS OF RECLAMATION HISTORY OF DESERTED SALINIZED FARMLANDS ON
ORGANIC CARBON COMPOSITION AND AGGREGATE STABILITY OF THE SOILS

Yan Jinghua Zhang Fenghua® Tan Bin Yang Haichang
(Key Laboratory of Oasis Ecology Agriculture of Xinjiang Bingtuan, Shihezi University, Shihezi, Xinjiang 832003, China)

Abstract A stationary field experiment was conducted in an oasis along the Manas River, which is a typical inland
river in the arid region of Northwest China to study effects of reclamation history of deserted salinized farmlands on labile
organic carbon composition and aggregate stability of the soils. Results show that soil microbial biomass C (MBC) and soil
labile carbon (LOC) decreased somewhat in content in the first years after the reclamation. And then soil organic carbon
(SOC) , especially MBC and LOC, increased in content and soil water soluble organic carbon ( WSOC) and hot-water sol-
uble organic carbon (HWSOC) in content and in proportion as well, in the years that followed. In the 1st, 5th, and 10th
year after the reclamation, soil hot-water soluble organic carbon ( HWSOC) in the field was 61.04% , 143.5% and
132.4% , respectively, higher than that in the control. After years of continuous cultivation, SOC and soil macroaggregate
( >0.25 mm) increased in content and the latter in stability, too. In the field 10 years old in reclamation history, soil ag-
gregate ( >0.25 mm) accounted for 57.30% and 56.50% , respectively, in the 0 ~5 c¢cm and 5 ~ 10 cm soil layer, but
the aggregate index decreased to 43.00% . Correlation analysis shows that the content of soil water-stable aggregate ( >
0.25 mm ) was significantly positively related to SOC and HWSOC and the contribution of the latter is significant to main-
taining the stability of soil aggregates in salinized oasis farm fields in the arid region.

Key words Reclamation history; Labile organic carbon; Aggregate stability; Deserted salinized field
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