ISSN 0564-3929

Acta Pedologlca

Vol.52 No.5




S, + & F i

( Turang Xuebao )

$£52% HE5H 2015 £ 9 H

H R

Bk 5T
LT SCHR AT AT 304 (5 P9 S -E RIS B I AT +oveve e

RKF ECE (957)

U S R G M . B B AR AW oo S R kL% (970)
Mo L

T LRGP ST LA HLTT 25 25 5o & B OKOUL RIETH (979)
5 59 D 260204 R 205 5 8 0 5 KSR BT 6 3R oo XIALL BT 0k H% (991)
0 B R 5 MM B B RS BOBAS BT e KEH AR ERM% (1002)
LT RGO I H AR T 2 LM T T e vve e & W OUERE) % S (1014)
TR 15 ORI SRR SR F I v EO9F MR REE% (1024)
T S 2 T I 2 AP oo WOKE S W B (1031)
B IX 35 - S AR BT oo WUN EXR FERHE (1044)
@E%ﬁﬁ%%?i%ﬂ(ﬁiﬁﬁﬁﬁﬁ% ....................................... X § s {'L“:ll: (1058)
= 1T858 6 S G5 5 B R F RO oo B T W (1069)
- S S B BRI B0 1 A B L R oo W RS BUNES (1078)
HE%E\%F(Xd‘éIigEﬁEE/‘JE&E%I% ............................................. Hﬂ'{i% §j1_‘£ %“t’fgﬂj% (1088)
SN R W B 5 S AR B R S LI e % % K W E 3% (109)
I E TR A 00 500 5 WG 30 0 2 R S LB e B BWME FAE% (1106)
UL T AR LR LT oo ERA BREER TS (1106)
GRS TRy SUi GRSt 0T Al ERRNT EOMOHE A XIS (1124)
IR DO N R N §1 AT [ R R R NR TR WA EEE% (1135)
S PR PN, OTE B 5 I B B ) JE RN S 3R oo FILE HscE X B (1144)
BT, ARG 198 TR R BRI oeeeeo e O OBER KKIL% (1153)
EEEES

R AP S BT L R IR S 4 AR B R SDWK BT (1166)
W

T T KA TS M AP oo e ROW B4 H R (1173)
FAHE TE AV BB AR A AR 2R 5 A AT A RO oo ZE REREE # B (1180)
ARIFINaN O BE T AT A5 HL i+ 0000 9 TR 5 M I SO IAL 2 -+ KB e Bk 5% (1188)

HEE R AR A BRI X 55 T B AT AT (i AR )



ERESK RE
2015 49 A

+
ACTA PEDOLOGICA SINICA

Vol. 52, No. 5
Sep., 2015

#

DOI: 10.11766/trxb2014103000550

R 7K R R 10 R BT IR MR AR 2R 0 1 K

XU

ENE BRI &

LRI M

>3
¥

hAaE BZAEY

(1 P E R AR e A S BRNESE AT, [ R -G S S TR AR Pl , B8RS 830011)
(2 A FRFAFBE, FiomaiF  832011)
(3 B (s 8 TR, 58 A5 830013)

(4 EZMA DT THFETT Ko, i

o=

310012)

PAE 58 430 3 U BN B U LR By 4P AR ) S RSO BIEFE X G, 2545 WF 5 SRl K T R ) A

IR R LAY LA MER . 458 FW, BUMRRKE, B5200 cm, WERE MY HERAEN
100 ~ 150 cm, MR Z £ e B0 25 09 L3R 4> (8 mS em™ ) MIFRAREIMS , HAEMYIAR R0
2140 ~ 60 emf + 52 IHEA I LB AL (<1.0 mS em™) o Biyobish £ & R R
EE T, B AR BORRURL L K A 8 SRR R A SRR e G . £E AR, R
TR IE AR TR ) 0 TR 3 A A F a R, A A T s X s

KA
PESES SI56 XEAFRIRES A
B a3 T Vb B bb A 3 BUR Z5 M e, R
i R s ie . UR RS, DA 5
YIRS, BA T2 2 R, 4
S — SR VDB B BT AR T20034E 9 A, &
X RAR VDB A B A e aiady . B BUR By <
W E . M S AT R R NI E M
[ 7 At e 34 EL A A A R . TR R
2.8~29.7 ¢ L'WY T SKSEATHEE, IMZ 8 m Y
RIEVERT, W i h 0 T VDU B 7 4P b B B T B
BRI RERERA G . USRI
A5 R TR T - 583k 43 1 A8 1k KA A 1 A= K
177 KRBT SR BEMF 5% 3 248 v 7 Sl /K O Tk
SEEUHR X A R R Ak DL R R B 7 A 1
LT T ROK W ) A A DL A
P AR TP BTk, ANt 3SR R DTk . A
I, AFFE RO FE R KD - ) AR DL R 3 Se i 3
VRN BB PR B AT RS TR R A L,

JROKHEBE s ARE M WY LA s B f ) T

1 MRSk

1.1 #HREXER

B w4 3 T YD B S I TR, AR K A
10 ~ 60 mm, 4378 K 7iK2 500 ~ 3 400 mm;
HAERWM, REIREIR67.2 C; KNP iGshismal,
KRR #5200 m s™ 0 E AR SR R
%, PR AT Z, Kb LR
B SR I TN B B MR TR K 35436 km, AR
WAL 128 hm?, S5 b 58 sh Y i i K
MV TR AR o A T B DR AR W Y TE AR K
HEAS B AR 2R MR R K R, B RN
1250 m* hm™, F4E3 HWI—10 HIJKAEA H
K1,
1.2 #H#mEMNE

R O A SR AR A B S VD BN BT 2 B
PREELT, S RlR A T EABITLNL, 6. 13,

*EEHARRFEEATH (31300449 ) . EBRE GG L0 ( XBBS201205 ) FH 4 5K H IR X BHE LI H

(201433101) %W
I Bl (1965—) , F,

TR, AR FMEEE . E-mail: guolinzzz@126.com

fEE I BN (1982—) , Z, BRVEIEE A, Ht, BEues, REMNFARZEVI . E-mail: li_congjuan @163.com

Wk HH: 2014-10-09; WeEME SR HIY: 2015-02-20

http: //pedologica. issas. ac. cn



5 1] ZEMIHAE - JRKTRE B R V0 TR By 37 MR PR 28 70 A1 S KD T8 1 52 ) 1181

15, 17, 415 1 DX R FHORE G 7 B30 09 3 70 s,
TR K B AL BE A 5 A 262, 22,4, 17.9, 15.5,
8.3, 3.62 ., 4.3 ¢ L', LIRS BIELO ~ 5,
5~10, 10~20., 20~30. 30~40, 40 ~ 60,
60 ~80., 80 ~ 100 ecm/\ 4+ )Z, A L34 H
o B oMb AR YD R R (A R+
Bepife ot ) EEAERIZ0~20 cmt )2 HORS
Mo HPIHE RFHE A IR ( Haloxylon) |
M ( Tamarix ) MY A ( Calligonum ) =&
PIAEY) I FEXT S, AR e BUE K —3HAE K
BLUFI = HRAE R (BEE51.5~2 m, 428 cm, IS
1.5m x 1.5 mA4) , RECGERIZHEFFARN L
JE AR ZR A ik B 53 A

R HRRENTFL0.25 mmii, HTF
T T, pHE R ERMH KB - 5%
VO 2, A AL S R FH A R A A Ak
e, 34 A R LR E /L (K-370)
WE, tEemSERAeER-mmRiEt. H
BRI (UV-2450) W 0L L HEH B IRR
M+t 2% Le Bissonnaisfrik . P E R ERZ
(MWD ) FULMEH AR (GMD) # i LR A
KA

MWD =¥ x.w, (1)
i-1
> W.logX,
GMD:exp('zl” J (2)
W,
i=1

K, X HEA LERAEREHE, wo AR
LA AR (7 S AR Y E A

RSV €T E RN S W w0 [N SN NS b=y s o
254 Tukey’ s HSDEZS: (p <0.05) K H 2 [A]
REEAEREZES . BIEW Sk L
MIEFR, USSR () A= i 5 - 5 7K it i - 0
CRC B Y N CIYE B 0 7 o A

2 AR50

2.1 HIEKEKRMEYIRRER S I
YR R AEY 0 EE WKL, = FE
Yy OAR () 3 EL A A AHALL, 7E0 ~ 50 em H4E)E R
e, MAESO ~ 200 cm HIEZ EEU/ A, 7
50 em PIEEM R A%, HP20~80 em -3
FEMRREY EBBERRBNT% ., P
ML AE i 3 s TR AN (p <0.05) o %

RO AL 28 R T L At 7 AR A 0K, AR R TR IS B
200cm (& 1d) , MHABFEFP 150 em (El1aFIE]l
1h) o HBRIBARER (47% ) FEHAAELO ~ 60 cm
TR, R S AR RS EZ (0~ 10 cm)
HIA SR 95341 -

0~50 cm 382 M R B 7 A R O s ke T 4 8
AR . HAF0 ~50 em KA 5 HRBAR R M
KEBN0816, SEEHITN 0.866, 1 584N
0.754, XFhEEREY . HPRRTEO ~50 cm 12
oA 5 IS KRB VMG, 0~10 em H1E)E
JU-F- Jo W SR 43 A3, 3k T g R ki 2 26 v 1 1
FEE (K1) . 0~50 cm HIEZE SR S5HY
RALEYRERBERAE, SBKH R =0.894 , FEAH
R’ =0.595 , VB4R = 0.773 (K1) . 750 embh
SRR, WA KRN, R s
INFE, FE YRR AR U B R R A B 0 S
P, DLEZSREY . EFRAVITHIGR A X, sk
A R B IR R AR EONE RN
J, XIS 4 SR 2 B K HE R X R ) A K
FHREKE
2.2 RKGERN LIERERTRER

MERFE 3R, A TR s + 38 pH
SR ALK, AT REES TRY
i (p<0.05) , LHIEEO0~10 emRZ LI, H
EEERZIE B E W . R pHEEAR £
JRZ AR, T A MUK . A AR T
0~ 30 cm* )2 Fifi 5 TR BE (0 14 o 2 90 4 SRR Ak
B, E30 ~ 100 em T 2R K X LERFTT S5 R
HH R K T TR AN AN S BB 4 bl - 4 3R J2 4R A g 3R
£, PR SHEERZE HIERTRE,

VR H, B A OMR 1 8 ST AN+ 4 5 4y
WE R, [R] I A B B A B ek
(p <0.05) o BEPMRESLT afi, +HORAR AR
R RA T BERA ., SRV AH, By i +
S R RN A AL 8 2 B 0, T VR A 2 e D
(p <0.05) o [RIMF, - 358 1A 5 (A AT 3R A R 1
B g m (p <0.05) o
2.3 REFLERUK AT 18 14 R A & 00

AN TR P JE TRl 7K TR T 6T [ 4 v s S p HL A b
WA BEZW (Eda) o JHRKHEBES 20055 bk £
BEHRSREER TR, HREEERKTLERY
B, M 4 HEO0HE 2 1R S R W R W
P AR L BUKEM AT, £#0~10 em +

http: //pedologica. issas. ac. cn



1182

+ %

52 4

50

100

150

200
0

50

100

150

4R Soil depth (cm)

200
0

50

100

150

200

0 80

N

RPOOOOAN

S
ATTOTOS,

R=0.816

V2 $&0 Tamarix b

(st 7777721 R>=0.863
LSS ILSSSISS IS,

Y7777 7777777 77777774 ¢
LSS LLLSSIS LSS IS SISV

Y L7777 777777777774

YLZZ 7777777777777 777774

VLI 7777777777777 77777777774

YL 77777777 777777777777 7777774
W77 7777777777777 777777777}
Y777 77777777 7777777
Y2777 7777777 777777777773
ASLLLLSSLSLS SIS SIS SIS
Y7777 7777777777777 7777777774
YLLLL LT LTI 7 7777 A

YL L2777 777777777777 777]
7777777777777 77777777774

YL 77777777777 7777777777777}

W ZZ7 7777727777777 7777777777771
ALLLLISSSLISS IS SIS SIS
YLLLLLLSLIAS LIS IS SIS 1SS 1Y, f

S AT A A A AT AT AT AT AT AT A AT YRR,
17676707670707070 7070707070

ROOG

e &

KEET

KK

KRKE

KKK KK

Xl

R*=0.894

K020 77777 777777777
2222722722778

VZZZ4
V27
K4

A

R*=0.595

EEEEEEEEEEEEEEEN ] h

EEEEE w43 ¢ Calligonum

[(TTTH
-
[TIH

R*=0.735

160 240

W AR Ay R

Biomass of feeder roots (g)

LA E

Soil water content (%)

0.0

1.5

3.0

HLG3
EC (mS cm™)

4.5

6.0

T WA AR /NG S R AN R R A SR (9 A W B FEp <0.05FF1E 225, R® R =AY + 5K T S5 1
0 ~ 50 em 5 1 HEMR SR 2E Wyt o 4R A 11 A
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Fig. 1

and soil EC for the three species

K1

BAR . BRIV B R AR e R KR S L R T EL A
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Tamarix (f) and Calligonum (i)

FEHSEEN 3~5mS em™, RMESTE (26.2
g L") &M F, HEXEHESFREH2 mS ecm™
(El4b) o AT S5 SRR AN R A Ab B2 1 R K
X T p HI AR AL A W& 5, (AR 3
SRR, B R UK I B
PEr=YE =S E I8

MIESH AL, MR Z0 ~ 10 em £ 5 5 A AL
B, ERMEPYEES TR (K5) , X%
AR K T AT AT XD 37 23 19 BB B X /Y
WS MWK LELE3.6 ~8.3 g LTI, KJZ
TIERA LR . R MRS AR, (BT
WALEE15.5 o L ARUKHEME T, LR ks T

http: //pedologica. issas. ac. cn



5 1] ZEMIHAE - JRKTRE B R V0 TR By 37 MR PR 28 70 A1 S KD T8 1 52 ) 1183

pH
5% EC (mS cm™)
8.1 4 6 8 10 12
%&E .I T .; T 'I
0~5 7.—l
= 5~10 —
5 v
= 10~20
S 20~30
3 3040 —— Uk b
1?1( 40~60 Salinevirr‘igation soil
> —O— Wb
E 60~80 Shifiting sand
80~100

K2 ROK R AR S R M - p HAE 2 (EC) A3 H oA

Fig. 2 Vertical distribution of soil pH and electrical conductivity ( EC) in shifting sand soil and saline irrigation soil
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Fig. 3 Vertical distribution of soil organic carbon (a) , total nitrogen (b ) and total phosphorus (¢ ) in shifting sand soil and

saline irrigation soil

F1 BiPikiE (4.5 g LTBUIKERR) S50 tIEYIR 4 RAIRT L 47

Table 1 Comparison between shifting sand and shelterbelt soil irrigated with saline water 4.5 g L™ in salinity

- . - - - B A +- A R R
A Soil | ARR g s
4 Hi A A A Soll A " o Soil aggregate ( % ) Soil aggregate stability
bulk density  Clay Silt Sand
Soil types o
(gem™) (%) (%) (%) 5~2 2~1 1~05 0.5~025 <0.25 MWD GMD
>5 mm
i b Hh 1.5+ 0.27+ 1235+ 87.38=
0b 0b 0b 0b 0b 100a 0.13b 0.13b

Shifting sand 0.03a 0.01b  0.04b 1.25a
Jal 7K T A

1.3+ 0.67+ 198+ 7947+ 408+ 125+ 033+ 0.25=+ 0.18+ 9391+ 0.48= 0.16 =
0.01b 0.0la 0.37a 7.25b 0.09a 0.02a 0.0la 0.0la 0.01a 0.11b 0.01a 0.001a

Saline
irrigation soil

T MWD P E 3 AR, GMDAJUA-FHEAR; AR /NG TR 580 30 JBU7E U v 3t R Bl 37 R 2 18] A7 18 B35 22 5
(p <0.05)

Note: MWD stands for the mean weight diameter, GMD for geometric mean diameter and CK for shifting sand, the different letters

mean significant difference at p <0.05
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the different lowercase letters indicate significant differences at the p <0.05 level. The

error bars represent the standard errors of the means and are omitted when lower than the symbol size
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Fig. 4 Effects of irrigation with saline water on soil pH (a) and electrical conductivity (EC) (b ) in the 0- ~ 10 soil layer relative to

irrigation level in comparison to shifting sand
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Fig. 5 Effects of different levels of saline irrigation water on soil organic carbon (SOC) (a) , total nitrogen (TN ) (b ) and total

phosphorus (TP ) (¢ ) in the 0 ~ 10 soil layer in comparison to irrigation level in comparison to shifting sand
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Fig. 6 Regression analysis of mineralization degree of the irrigation water with soil pH (a) , electrical conductivity (EC) (b) , soil

organic carbon (SOC) (e) , total nitrogen (TN) (d) and total phosphorous (TP) (e)

RN, TR e o B R B B

3 45

AW IR T T ROKHE B2 3 R E v
2N B B AP MR ) A A T e — K R K T8
RFECT RZ TR RAE L IR e, B
FEARNAE A A TE 2, R 7 SR AR 1 )5 L
TIPSR B o3 A, TAEA IR RO A i %
FIRRIX, TR HIAEL.0 mS em™' s BLAL, FEME
KT /NTF15.5 ¢ LA T AR TR
A, A RT3 TR B AR R DA RS 1 Y i
AR R, MR R HE A R T VDA B B A
RA AT 2L K e DL S s 1 5 R 58 04 AR SRR

2 & Xk

[ 1] ZhangJ G, Xu X W, Lei J Q, et al. The salt
accumulation at the shifting aeolian sandy soil surface
with high salinity groundwater drip irrigation in the
hinterland of the Taklimakan Desert. Chinese Science
Bulletin, 2008, 53 (Supll ) : 63—70

NI, RETC, PR, SF. R [E AR SRR A
Py R R G N, PR TR, TR B,

2014, 37 (5) : 996—1003. Li CJ, Xu X W, Sun Y

[2]

[3]

(4]

[5]

[6]

Q, et al .The stoichiometric characteristics of C, N, P
for three desert plants leaf and soil at different habitats
(In Chinese) . Arid Land Geography, 2014 , 37
(5) : 996—1003

Lei J Q, LiSY, Fan D D, et al. Classification and
regionalization of the forming environment of windblown
sand disasters along the Tarim Desert Highway. Chinese
Science Bulletin, 2008, 53 (Suppl I ) : 1—7
FORAR, BOBISC, Wmnk, . BEHURV BN B DS
By Apob iy 2 L R 2 B AR T R XS, 2010,
27 (1) : 51—56. Wang Y D, Xu X W, Lei J Q, et
al. Analysis on properties of topsoil salinity along the
shelterbelts of the Tarim Desert Highway (In Chinese ) .
Arid Zone Research, 2010, 27 (1) : 51—56
TRAEE, MR, TRETSC, . B HUR VD EION B B 4
AR L SR 45 B A 7 AR B HG X A AR S Y R e T
XES5HEE, 2010, 24 (4) : 174—179. Zhang ]
G, Sun S G, Xu X W, et al.Chemical characteristics
and its effect on soil evaporation of soil salt crusts in
the Tarim Desert Highway shelterbelts (In Chinese ) .
Journal of Arid Land Resources and Environment.
2010, 24 (4) : 174—179

Muyen Z, Moore G A, Wrigle R J. Soil salinity and
sodicity effects of waste water irrigation in South East
Australia. Agricultural Water Management, 2011,

99: 33—41

http: //pedologica. issas. ac. cn



1186 +  H ¥ iR 52 %

[ 7] Steele M K, Aitkenhead-Peterson J A. Salt impacts determining the water salinisation mechanism: A case
on organic carbon and nitrogen leaching from senesced study of the arid Tarim River Basin, NW China. Applied
vegetation. Biogeochemistry, 2013, 112: 245—259 Geochemistry, 2012, 27 (12) : 2382—2388

[ 8] #1-B. BHRMsHT. deat: sEg R, 2000. [12]  HHR, 295, BgR, & b EEd b L
Bao S D. Soil and agricultural chemistry analysis ( In — B R G AR N KA R . SRR, 2003,
Chinese ) . Beijing: China Agriculture Press, 2000 40 (6) : 809—814. Xiao H L, Li X R, Duan Z H,

[ 9] Oguike P C, Mbagwu J S C. Variations in some physical et al. Impact of evolution of plant-soil system on the water
properties and organic matter content of soils of coastal environment during the mobile dunes stabilization ( In
plain sand under different land use types . World Jounal Chinese ) . Acta Pedologica Sinica, 2003, 40 (6) :
of Agricultural Sciences, 2009, 5 (1) : 63—69 809—814

[10]  Z=EANGE, Fmss, miky, . N TRy sRyER T XD [13] Goldberger J R. Diffusion and adoption of non-
+ S PRI . R, 2012, 49 (6) . certified organic agriculture: A case study from semi-
158—165. Li C J, LeiJ Q, Gao P, et al. Overview arid Makueni District, Kenya. Journal of Sustainable
of soil forming process of aeolian sandy soil under the Agriculture, 2008, 32 (4) : 597—609
effect of artificial shelter-belt (In Chinese ) . Acta [14] Walpol B C, Arunakumara K K. Effects of salt stress
Pedologica Sinica, 2012, 49 (6) : 158—165 on decomposition of organic matter and nitrogen

[11] Huang T M, Pang Z H. The role of deuterium excess in mineralization in animal manure amended soils. Journal

of Agricultural Sciences, 2010, 5: 9—18

EFFECT OF IRRIGATION WITH SALINE WATER ON PLANT ROOT DISTRIBUTION
AND EVOLUTION OF AEOLIAN SANDY SOIL IN SHELTERBELTS ALONG THE
TAKLIMAKAN DESERT HIGHWAY

Li Congjuan' Tang Junyan’

.3
Gao Pei

Sun Yongqiang'

Zhai Zhizhong"'

(1 Xinjiang Institute of Ecology and Geography, CAS, National Engineering Technology Research Center for Desert-Oasis

Abstract

Ecological Construction, Urumgqi 830011, China)

(2 College of Agriculture in Shihezi University, Shihezi 832011, China )
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Investigation were carried out of plant roots and soil in shelterbelts along highways in the

Taklimakan to explore effects of irrigation with saline water on plant root system and evolution of aeolian

sand soil in the shelter belts. Results showed that the roots of Tamarix go much deeper, about 200 ¢m into

the soil, while those of Haloxylon and Calligonum about 100 ~ 150 ¢m; Soil salts (about 8 mS em™)

and nutrients accumulate significantly in the topsoil layer (crust and 0 ~ 10 e¢m soil layers ) in shelterbelts

irrigated with saline water, but in the 40 ~ 60 cm soil layer, where plant roots are densely distributed, soil

salinization does not exist (<1.0 mS ¢cm™" ) . The soil in the shelterbelt is much higher than in shifting sand

soil in content of soil organic C, total N and total P, and moreover, the soil is significantly higher in content

of clay, silt and soil aggregates, which are relatively higher in stability than shifting sand soil. To sum up,

http: //pedologica. issas. ac. cn
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irrigation with saline groundwater does not bring about any salt hazard or toxicity to plants growing normally in
the shelterbelts, and instead it is conducive to evaluation of desert aeolian sand soil.

Key words Saline irrigation; Root distribution; Aeolian soil evolution; Taklimakan Desert
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