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Analysis of soil physical properties under different vegetation types in the alluvial

fan area of Manas River watershed

CAO Guodong, CHEN Jiechua, XIA Jun, ZHU Hongwei, JIANG Yongchao, ZHANG Xia, WANG Shaoming "
College of Life Science, Shihezi University, Shihezi 832003, China

Abstract ; Soil physical properties of four vegetation types ( Tamarix ramosissima, Halostachys caspica, Nitraria sibirica,
Salsola spp. ) were investigated in the alluvial fan area of Manas River watershed. The main results showed that in the
horizontal direction, soil pH, total salt content and soil bulk density of Tamarix ramosissima were the lowest within the
depth of 1m soil profile, and were 8. 75, 0.97g/kg and 1. 42g/cm’, respectively; while soil organic matter content,
moisture content, total porosity and capillary porosity of Tamarix ramosissima were the highest and were 9. 04¢g/kg,
16.67% , 45.57% and 36.18% , respectively. It was shown that the Tamarix ramosissima could reduce soil salinity and
ameliorate soil structure significantly. In the vertical distance of soil profile, the total salt content of the four vegetation
types in 0—20cm topsoil was the highest among different soil layers, so salinity accumulated in the form of salt efflorescence
in surface soil. With the increase in soil depth, soil moisture content and soil bulk density showed significant increase, but
soil organic matter content, field moisture capacity, total porosity, capillary porosity and non-capillary porosity were
significant reduced ( P<0.05). The result of correlation analysis showed that soil organic matter was the main reason

resulting in the change of other soil physical properties. Compared with the uncovered ground, soil organic matter content,
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total porosity and capillary porosity of the four vegetation types within the depth of 1m soil profile were improved
significantly, and soil bulk density was reduced significantly, soil organic matter content was increased by 162. 94% ,
82.94% , 85. 59% and 27. 94% , respectively; total porosity was increased by 44. 90% , 20. 83% , 36. 06% and
15. 80% , respectively; capillary porosity was increased by 58.27% , 30.71% , 43.48% and 25.72% , respectively, and
soil bulk density was reduced by 18. 86% , 10. 86% , 17. 14% and 7.43% , respectively. It was shown that different

halophytes growing in the saline-alkali soil in arid desert areas can ameliorate the soil quality significantly.

Key Words; Manas River watershed ; Saline-alkali soil ; vegetation types; physical properties
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Table 1 Description of plant species in the different sample

TS OFHER

FEH AR ki eFh TR
Sample types Vegetation distribution Preponderant species Average Average canopy Acreage/m*
ple y i height/cm /(cemXem) a8
M Tamarix ramosissima , %% B¢ BT, .
FBEMIRE b H Alhagi  sparsifolia . £5 JIU JIX ;;: I ﬁéaﬁrr;(;ggﬁr;anj;:un}a ’
Tamarix Kalidium foliatum\ﬁjﬁ%ﬁ Salsola M f " 7%%% S (llgll 170 260%300 5000
ramosissima sample spp- SNHSE Suaeda Sparsyona Dawsou
. spp-
microphylla
Nl AR
BT FN VN Halostachys caspica | P EhEOR Halostachys caspica, 1A=
Halostachys i . R R K 130 210%250 7000
X Phragmites australia HrEEE Phragmites australia
caspica sample
P13 Nitraria sibirica J& 63
F A Salsola spp. AL AL Le Al Nitraria sibirica N
Nitraria Karelinia caspica W5 J1] 3% TENRANE A R E- TR 90 500x510 7000
sibirica sample Echinops ritro L. 7% Salsola spp.
Phragmites australia
Ekey
HBRA ¥ E3K Salsola spp. ¥ B3E Salsola spp. 10 - 10000

Salsola spp. sample

Fie FAE A ARTR], F 2010 4F 9 H N AJBERENS B I KA AE SR E /IR - PN R - BORE  BRAIARE 1 ER AR
FEHB I SRAE , BB K R AT = R AR AN SR AR AR 25 5 8K, A ABERIE 290 15 m DL b, 5 RRIEEAC R %6
=0T 045  AEFENBEE T BB R AR 2 30 em AT 70 5425808 1 m I8 B0 - S350 16T 5 X6F P 004 3 1y B
FE o3 BRI RAF R BTN 5 N I se v DAY A S AH S FE B8 55 R0 3h R KB A, 76 B A A Y
HUC R AR VR EEEZE Tm TRAYTITE 51 4F AR AR B 32 1Y URE SRR T AR K I B3R 49 A1 (R AF 1 7
TEP AR S R R 78 S A A Tm TR L HERITE 5 AT RAE, 5 A R A Z,  BIE
0—20cm ,20—60cm ,60—100cm )2 ¢, B~ 1 AH [F] 1 )2 40 19 1 FE U IR A 2 5017 B SE 50 %2, 192 BURE
3, AR RS 2mm A DGR bR
1.3 WeEmH S50k

pH SR TR A 5 498 48R 5 R HE BRI s A HLBTR AT K, Cr, O, AR I E 4085 7K 3R
HEF I 5 S FOR IR IR . LB R 25 = (1 - pb/ps) x 100% 20 £ 5L
BB, pb A TR, ps I FIEFLBR LRI PR k= (1 - ) b kS HEEFLBRLE, f o+
BEALBRRE . DA A RO R 40 R R A AT ) R A T R
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Table 2 Soil pH and total salt content under different vegetation mulching

, EEMD A (Sl HEXR 2SR
TiH Tz . L
. Tamarix Halostachys Nitraria Salsola Uncover
Ttem Soil layer/cm . . o
ramosissima caspica sibirica spp- ground
pH {H 0—20 8.72+0.29abB 9.21+0.36aA 8.80+0.50aAB  9.11+0.11aAB 9.09+0.22aAB
20—60 8.52+0.38bB 8.73+0.26bAB  8.88+0.07aAB  8.92+0.21aAB 9.01+0. 17aA
60—100 9.01+0.04aA 9.12+0. 19aA 8.70+0.22aB 8.55+0.23bB 8.65+0.19bB
0—100 8.75+0.32 9.02+0.34 8.80+0.30 8.86+0.30 8.91+0.28
CV/% 3.66 3.77 3.41 3.39 3.14
2/ (g/kg) 0—20 0.61+0.05¢cC 2.92+0.10aB 2.72+0.12aB 3.19+0.58aA 3.09+0.21aAB
Total salt content 20—60 1.04+0.02bD 1.43+0.08bB 1.24+0.04bC 1.80+0. 18bA 1.47+0.05bB
60—100 1.26+0.07aA 0.79+0. 12¢B 0.53+0.06cC 1.16+0.05cA 0.30+0.09¢D
0—100 0.97+0.28 1.71+0.93 1.50+0.95 2.05+0.94 1.62+1.19
CV/% 28.87 54.39 63.33 45.85 73.46

[RIFIAN R /ING SR 3R AN 7] -3 IR BE A TR 1 2 57 .35 (P<0. 05) |, AT ANIRI RS SR8 3 A [RI R A S B 45 T8 7 2 5 1 35 (P<0. 05)

TEAKE 71 b4 R AT 0—100em HIEFIT A, T3 pH AR 0PE P& HhE N 1. 5g/kg /2
A, FE R N E AN T e b Gkl Ry R A g Eh AR B O M 5 - 8 pH (AR RN, Fh AR B
K, PHEOP I & m i B GA B E 1 3. 19g/ kg, FURAR ARG 22 35 1. 08g/kg , T B2 K AR L bk 46
AEREYIRENIN 5 B A ARERER A A A — 8 FhVR B BTN HAR K S AR LR MR B2 IE T, B AR R R B 7 B4
Ry, A LA AR B 25 0 A 2 b b s (R SR R B K, AR R R AR IR 73, 46%  fETEE T I I B
& R UREER N AN R LSS R R 2 4 46 1 b 2 SR B AR (R MIBR A1 ) |, FLh e 0—20em b #F
JZ A BT RN R 2 DR SRR RN TR K AR R S b AN SRR MBS S b I pH A4
O EARECA R A, BRI R A2 BHOGELGT, IS )2 3 73 Bl 7K 43 28 & g 8 R )2 R 1R EE 0—
20cm HHEAL pH H A 2EhE R E R A,

1.2 OR[RIABE 7 35 A 568 MR 2 7K 6 1) 52 i)

A LTS AR A Y A, NSO R A KRBT B TR0 R R RS AT A
TR IR A R BT AR R 3 T, 7E 0—100em 31 PIAAI ERBEAC | PRI S5 A+
A MU R & TS, PRI 55 T 0 R U S R, 9. 04g/ kg, FURIFS ) TR 35,
R S R B R B, UE B RV A 55 T 0 R ML e A A5 AR SRR, A LS #R b 4 iR Bl s T
FE 1m F1H PN GO XA LTS 38 0 2R, 23 4 & T 165. 88% ,82.94% .85.59% \27.94% , Ui T
ATV DX SR b AR K S R ER AR A, ASICAT AP A 4 7 25 (0 A P 38 DA T i = A= b 9 ke A i L
FIFHEm AR Sy, 2 i dT 4 P 55 2880 R A9 S MU T, 38 & 347 10g/kg AR, OB T 4R
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/DR R ) JEE A Y, 32 AN TR RPR BT A2, 25 AR AE 7K 23T 57 07 T B0 HH AR 5t 19 225 i) S o, PG kR
AR SR FRBEOR . FedE BT b BEE LRI EE RSN, 1A KR BT H FRITE 20—60em 2 Ak
FKAR R TIRIZ 33 5424 5 I ULEE 21 0 TR HZ AR R A eSS GURMAT O 5 T TRIR K A A e
T4 PR AR ( FAIBRAT ) 5k B O R ZA DL B, il AE S BOR HUER IR KBS E e AT R A %2
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Table 3 Organic matter and moisture content under different vegetation mulching

SiH + 2 FEH EINEUN 13 MBI ZHRH
Hem Soil layer Tamarix Halostachys Nitraria Salsola Uncover
/em ramosissima caspica sibirica Spp. ground
UL/ (¢/kg) 0—20 12.61+0.44aA  8.540.63aC 10.30+0.85aB  6.39+0.99aD 4.64+0. 66ak
OrganicMatter 20—60 8.63+0.58bA  6.05+0.64bB 5.42+0.45bB  3.4520.13bC 3.1120.61bC
60—100 5.88+0.57cA  4.06+0.70c¢B 3.19£0.19¢C  3.2120.11bC 2.45+0.30bD
0—100 9.04%2.91 6.22+1.99 6.313.12 4.35+1.59 3.40+1.08
CV/% 32.19 31.99 49.45 36.55 31.76
FIKE % 0—20 14.58+0.87cA  12.86+0.52¢B  14.74x1.71bA  12.11x0.66¢B 9.75+1.48cC
Moisture content 20—60 16.69+0.66bB  15.72+0.70bB  18.28+1.10aA  13.63+0.49hC 13.02£0.91bC
60—100 18.74£0.70aA  18.1720.20aAB  16.33+1.25bC  16.65+0.70aC 17.46£1.18aBC
0—100 16.67+1.89 15.58+2.30 16.45+1.97 14.13£2.04 13.41£3.46
CV/% 11.34 14.76 11.98 14.44 25.80
HH [R] 57K B/ % 0—20 26.06+0.67aA  21.00=1.85aC 24.01+0.67bB  22.83+1.21aB 19.76+1.26aC
Field moisture Capacity 20—60 20.74£0.75bB  20.30%1.08aB  25.70%0.55aA  19.49+1.16bBC  18.81=1.03aC
60—100 16.02£0.59¢B  18.3720.44bA  16.46+0.62¢cB  16.67+0.43cB 12. 87£0.96bC
0—100 20.94+4.29 19.891.64 22.05+4.20 19.66+2.76 17.14£3.32
CV/% 20.49 8.25 19.05 14.04 19.37

2.3 A[FRE R S R e E AL B RE B S

e T A B R AR, R RAE HIE R R AR BB KT 1 b4 R B B
FAF B A TEAE 0—20em HHERAIIA B35 22 0, HARMIE 35 i/ M 1. 08g/em’ , 585 K Ay 5 AR 7
T2 F IR 0. 34/ em’ 31X FEUE R EEMIEEZ 50 LT FLIR R S5 K B 85805 78 0—100cem 5118 P9, 4
PR W 35 T A0 H I A F R IR 0 B30 > SRR S S 400, (H MK T2 B, Hb s # L 20 BRI T
18.86% .10.86% 17.14% M1 7.43% , 7E EHIHE [, 4 FAEB AT 09+ 325 R b5 1+ 205 8 m 4 2
EPETHE  Im BRI EHOPAE N 1. 51g/em’ 247, 5K A 0 5 B T30 7/ 08 T AA T 1Y - 5T
SERAMRIT YL R R s B, R R I R AR R E 2 —

FLBRE A A/ NI 43 Fid e -+ e B B A S Ak, %o + 38 S S B R A EmEE N Y 4 R B B
FA LB E BB EETEREZ 0—20em 24 FR M B EVE2ZEF (K 4) 75 0—100em A 1 57
B RALBE YT 50% , (A28 T 31. 45% M2 B, b as 43 B4 5 T 44.90% 20. 83% 36. 06% FlI
15.80% , B FLIREE > BIHEE T 58.27% 30. 71% 43. 48% F1 25. 72% , 3 WAAE 1 78 o5 A8 W 35 0l 43 1L
PE, BB T IR, AR 4 AT Tm ST 4 PR B3R B LR BN T 10% , iiF5E &
B, R R RONLBR RIS A 2 S LB B 50% 2247, Hoh AR B FLIR f7 20% —40% B, 4835 7K <1 g
7 HE A 2 IR e S - HE AR UL 3, A S AR B, X BRI T
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D R B I A R PR 2 | A EIG O, R HEARAS  RHE AR R AN [ A B R 2E T
HUKLHRE,

e ELEI L, AL B A LB AR A AL BR BE R )2 TR RS ) o 5 PRI X 52 IR = 45 Y
BFFEEE 80 X FE R IR I AR R 00 A AR ORI R GA R FE R AR G, 4 bR Bl 3 2K
RN A LB B AL B AR B8 AL B AR S R B A BN > 0> 5 B> Eh R 3R
M ER BB o T 10 T SR AL 25 () AR SR A/ 4 PR Bl S TR0 )AL BE RSB 48 FL B BR R R A1, 22 5 3 AN ]
2, TTHEE LR RSN A e 25 5 (P<0. 05) |, U W B Znfy FLIB 2 26 57 T AR IR A ) L8R 1
AN [ AR R B X R i AN K

F4 TREHEEBEZTHLIEILBRSS

Table 4 Distribution of soil porosity under different vegetation mulching

SiH + 2 FEH EINEUN 13 B 25 Bt
Hem Soil layer/ Tamarix Halostachys Nitraria Salsola Uncover
cm ramosissima caspica sibirica Spp. ground
RHE/ (g/em’) 0—20 1.08+0. 03¢cE 1.42+0.03cB 1.1720.02cD 1.37+0.05¢C 1.58+0. 04cA
Bulk density 20—60 1.530. 07bC 1.55+0. 07bC 1.43+0.07bD 1.68+0. 09bB 1.79£0. 05bA
60—100 1.65+0. 05aD 1.7120. 02aC 1.74+0. 05aC 1.80+0. 04aB 1.87+0.05Aa
0—100 1.42+0.26 1.56£0.13 1.45+0.24 1.62+0.20 1.75£0.13
CV/% 18.31 8.33 16.55 12.35 7.43
SALBREE % 0—20 63.97+0.49aA  45.15+0.76aD  54.87+0.53aB  47.37x1.58aC 39.15+1.07akE
Total porosity 20—60 38.15+0.40bB  36.32+1.12bB  41.62+2.86bA  33.11£1.53bC 29.77+0. 88bD
60—100 34.60+0.90cA  32.52+0.78¢cB  31.89+0.70cB  28.7720.36¢C 25.44+0.95¢D
0—100 45.57£13.56 38.00+5. 54 42.79+9. 88 36.42+8.31 31.45+5.99
CV/% 29.76 14.58 23.09 22.82 19.05
EBEILE % 0—20 12.68+1.57aA 9.97+2.43aA  11.14+2.59aA 9.19+1. 14aB 12.52+3. 19aA
Non-capillary porosity 20—60 7.97+0.79bA  7.60+1.37abA  10.64%3.69aA 7.62+2. 71abA 9.67+3.07aA
60—100 7.52+2.66bAB  6.79+1.29bAB  8.21x2.89aB 6.22+1. 18bAC 3.6022.11bC
0—100 9.39+2.96 8.1222.15 10.00+3. 15 7.68%2.11 8.59+4. 66
CV/% 31.52 26.48 31.50 27.47 54.25
25 Porosity ratio 0—20 1.78+0.04aA 0.82+0.02aD 1.22+0.03aB 0.90%0. 06aC 0.64+0. 03aE
20—60 0.62+0.01bB 0.57+0.03bB 0.72+0. 09bA 0.50+0. 03bC 0.42+0. 02bD
60—100 0.53+0.02cA 0.48+0.02¢B 0.47+0.02cB 0.40%0.01¢C 0.34+0.02cD
0—100 0.97+0.59 0.63+0. 15 0.80+0.33 0.60+0.23 0.47+0.13
CV/% 60. 82 23.81 41.25 38.33 27.66
3 itig

LR A AEAF RS, LI BURR F AR A R FALRIME ISR A R, AR
AU - S s 2 S ) S R SR MR O T TR SSMR IR A, AR 2 Sl 22 A R
XA RIAE A 7 L ey PR TR ST R ] BE AR 1 A e LB B K I TR AR AR A 2
T BT 130 ARG A T FAHEBX 4 Fhdh AR AT 1 L B R e R B, R ) R A A B T
1025 1 L e BRI B I A0 T 25 B, DERH T R DR B 2R AR R B A A, AN AURT DA SR A BB 55
AP 2, T EL ORI 1 3 e, 70 SR e 155 XA 2 A i v a2 v o R AR AL ) O 0t 5 76 4 bR
AR Z ] BEMIRD ORI TGI8 S 0—20em BFZA0IE 2 Tm F 1Y, F A DL 3 7K | T[] HE7K & AL BR
PERERIOL T ERBEAR ARG B, T dhid A E A pH (ELRR AR, JUHORARMIALE T 3517 A A4 1249 55 5 8508 B IR
f49°0.97g/ kg, BEBIEEMIA R RES 10 25 W MK o e 25 0 Bt Dlcste - Sty | 7 ) 0 66 A AP 4 R 4R Al D T A7
AR B FEAN (BRI HT T 5% 5 B Zl7 4 FiAE i SR B0 25 it L P ML (<15g/kg) FLBREE (<50% ) 445
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N TSP R (1. 56g/kg £iAT) AR (>1.51g/em’ ) SRR, W] B DXLl b+ S0 SR 200, LR
w=EIR,

458 pH (RN P b i R A B A A BRI T O SRt X FE A0 e g R ks 4 R g S AR R s b+
B REAFSE AT, L) pH (BRI 2 Eh i 7E 8.7 Bl 1. Sg/kg D I 4 Pl gl 2 rh BRMIAE 25 T
)+ 3FH) pH (M aEh B EHUN, X SR SRS R —80 AT B R, X EES e
F A BEMLTI N A 35 A G , BRAE AR R R v AR R AN RE I 3 R i SR K 4 i ELUKs 3 v i 6 i
Bt B A P, T ER A BRAEAS A 2 35/ kg 2o A7 s BEMIN SN B K AGTEAS L9 0 IR LA 3 ke, B K
B , i DK 118 e S BRI 1 IS Y 1) S T ARG T b TR 25 2, M 32 A A A I BRI I AL 5 2, SCRRAIR T AUk A
Rof TR B Tk b T, P /K D) RERG 5 5 AR R AR, NE R 2 e R AR R IG 1L T 48, 28 5 T R 4 20141 23R
TRy Z o T R HEFLPE ) DR, AR R AT SR BE T AN B B AR AR S T R ER | R T R A
fb 438 b 43 SIS A« A b e O T ERAEARIE B3 AR SR AR R , B A 1A A K G AR P RE AN R IR
WK S 3 B 1 ORISR AR P ) B L sl 25 W b P A, WSO RN AR 7K 4, IR AT 3 By B A P 1K
PIE B TR B RIS A E R . EATVERAE — @3k BT, AR K 55 B B EAR G, B EAT]
MER R B TR, R B EREASE T s W vk 2 b i, R SRSl 13 dh oy i S 80E
N0 pH (HiR R 2 S Rk,

T AU RAE Y T TR Pl R RS P AR E B — AR S BT 3R 4 VAT O e
Sl PIEA MU & AE 15g/kg LUT, LW LB 208 , BREUIEM A K Z I ELEHE R, 4 PiipisE =
AR 1 F A RE K | - LB R Bt 2 - A9 R B R B iS40k /N, 485 K% | T () e K o | A LB R 7 KT
J7 1) b 4 IR AN > PR > ERFER S B B3, TOIRAEK P T ) L A2 A 7 b T L A b, ARl AR N 1
AP —3, B AHCHE AT R (R 5) , RIEEKR HERKE | AL 5 H AL 2 PR
W B E ARG, BRE, R MU AR LR AT 5T X LB W B B AR A ) SR TR PR 3k R Ry 4% AR B S
TR AR 2R AR 7 Y B BRI Ak 0 T A B T B A LT i, (o - SR AR O e TG R T Uk 2 ]
FIEZE BB T K P SR AN 25 ¥ AR A | L BITE B 1 7K R 1 P SR A, S8 2 i oo 11 ] SR A I B R D 285 1 147 22 44
JINH - S 5 - v R R UG SR T B DR S R O R R T RS, R ARIAR R RNEE
JEIRE AR HUT T 0 4 R i B 322 2 08V% P A R VR 0l T e RN L o b R T AR ok 1 4
PRI ZURRBE T 08 T 28 W T BE S A ) 3R b, [RIB Hg i T R 2 R IERK HARFERE T O 2 UK RE T3
5, (% £ EK BT IR T RIS B2 00 RTE D), IR T A A I () S R A e B R T A BILISE, Jn
BT AR ZE A IR IR A e, T B T — > RMEIE A R G0 TR AR MW G A &, LI s 25 %
%, AR T LHEK NS AR T R AR ok, 389558 1 A BTl BT DL A0 o B R AT A R T2
MA BRI AR, BT T B3, o T iR+ a5t P & &

IR FLBRE B LB AR A LI FO i o3 e S A VRO AR LB o3 O AT, AR E
A KRR RS E SR YA SG, iR S v, HIRAE S R A LT A
A (-0.881"" ) Ui HIEAFH MR BH TAVEZE RIS, HEAES HHOLEE B
iR R 5 KRR A B 3 AR OG , U B S LR B LB S K R e e T RS R R
MU BRI ) 4 FAE PSR B LR S Y TE 50% AR, 56 Eh A 43 AR AR 45 B 52, 728 e v i 4%
FaPE2E | PRI TG BT B it i A AL A5 A R i 3 - 34 b, A R 5 A g, (HAE 4 Bl Bl 28 780 2 ] ARG
FURIFLEII P TR R 3 B2 RO AR Ry S R AEA 76 Tm 10T P9 R & IR AR R AE KAy T+
B GE T LR, FETE A AR R BRI L 3 R B S R R - PR VR M R O A AR T R
R R T ORIE S VR R AR B 22 0 JEE B T, B v A AL o, PN RN R i R R AR AR, BRI
it £5 e T BRI T 38 pH (EFNER o3& 1, T EA RN 55 T 19 LA LT & /KR FLBR P RE R THE 3
B, pH (E AN A8 & B IEF T s AUl i FHENER AR KOS, JUH U 60em 26 47 A 2R 25 A LM, KR4 1
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TR ERRER AR R L DL, (B P T Bk A T A SZ SR 2 L 1 3 f R S
TFECFEALBUEART B, SR EE 4 PR BRI R 5 LA TGI8 R KT O ) i 2 ] 2
FEAR R XS PO RO U R T3 2 TR 2 i < AR )27 T EL A TR AR 2R a4 A A R T A= )
WS N AU SR UG T RS RJZ VAR YA RO, LB AR N A AT A R
M T RAR IR A i b T IR th TR S 7 /T s A LT R AR
PSR O RESG 9 1 e ORK VR RE , R A I 1 PG SR I (AR R R e BIBHE LU R TR L
EE e VNR i ES(E7/R

x5 TEUERZEMBEXRY

Table 5 Correlative coefficients of soil properties

FEF% Index oM pH TS MC FC BD TP cP NP
oM 1
pH -0.036 1
TS 0.220 0.401 " 1
MC -0.284" -0.253* -0.708 ** 1
FC 0.694 " 0.102 0.362**  -0.240" 1
BD -0.881**  -0.061 -0.377 " 0.236" -0.847 " 1
TP 0.898 ** 0.086 0.360*"  -0.297"" 0.824**  -0.944"" 1
cp 0.903 ** 0.027 0.285" -0.195 0.764**  -0.924"" 0.957** 1
NP 0.428 " 0.205 0.381""  -0.421" 0.568"*  -0.562"" 0.610*" 0.352* 1

# P<0.05; " P<0.01. OM; T3EFH LI Soil organic matter; TS: 4=Eh 7% 5 Tatol salt content; MC: +3E 57K Soil moisture content; FC. H[H]
/K3 Field moisture capacity; BD: & Bulk density; TP FLERJE Total porosity; CP: EE LB Capillary porosity; NP: JEEEFLBLE Non-
capillary porosity

MABIESE RE & B il R, Joie 2 3 pH ik e & b, JCie e B A HL KR 2 L 4 P
AREWE R TR S S B L, DL eSO B A AR SRR ol T A B R R A R R
R, P EOLBL R T YR L pH (AR 70 & B0, (A3 A Tm 351 17 P 2 (EL e TR, (0 525 B X Y
WA AN AR 7 07 SORYE, R RTEEMN | 0] | 3 R 25 55 58 DX B e A £ A AR ) AT A W 0 R AR
AT v B DA T FH KR FH 30 AR 2SR 1Y AR ER SR AR SE , AR SO0 T ARl ER AR 1
BT R IR EAE AL, O BRI ER AR AR SR SCAT AR ek Rl R A T — e R SR A BIE , X ey A1)
FH3 L5 B8 A BEIREAT Eh Bt A T Ak R B 75 i — 20 R U 2 A BE AT S FIR K |
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