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1.1 BFFEIX AL

BIF 50 DX 37 T FAOT S5 0 ) 35 PR i 0 L0 K 2 B B, TR 22 900 hm?e 1% 1)@
Tk P S [ T R X . AEFEIK & 370~500 mm, fEZE K& 1200~1 400 mm, 7%
BELE N 2.4~3.8, FEFHSEN 4~5C, 2FE>10CHUEA 3000~3200C. HZ (4~5 H) KK
b, P34 40~50 mm, AR EFHR, Z2RR, AREK, RAeFKEIINREY BF (6~8 1)
BRAKER, “FEI 300 mm, & 3 AR K (9~10 A) Mok, ZRAHE, 18550 R
Wl & (11 H~B4FE 3 H) 3ERYS, IRZnIL 160~180 m, /KERIZZN T HEAERIRE, H
FUEHT LRGN, GERK SRR E R fEHIEE L, W EBeFFONK Al Kb fn
AN B IR EIE BRI F R, R i 140~180 m, AHXT S 5~10 m. AN F/KER, HITFK
fir 1~3m, § 4L 05~3.0gL", BB LS K, Rt REFOSITSAHTTR M, B 7 X e
1980 FELART, BA B, BRI AR RAFE R M SR . 1981 i, AP AT, K
A EE LR A R R M A ) FFRNEH, FEMERHZE. BT BT
FEE SR AEY); 1985 UK 4 FFEIF BOWKH, R R KRR, B KBRS REEIL
130 hm?.
1.2 gl 3%

PR g B KA R B 5 (IR 20 4F DA E, 284K, RHERKZERED. R E (B
B, AR, B E, RAER SR, R GEMAE R HZE Tk BT, KESR
HAEY), RAER R HZEH, fi#Edym HEE) . Kk OFER 34, Z/KH OFE 20 4L 1) 3t
5 ANHITEK 29 Ny 2 EAE. 5 ANHITH I BGEIE 2520 1 500 m /K 52K PR R,  folr e 2
#3y 200m CFRAR 55 5 B0 SR BRI TR R R B9, 3 TR A BRI T b 7K B b 34 A o v
FEEMEE I A—F. 5 MR A & A R AR . SRAERT ] 2006 45 5 H 15 H,
fe LIERFKHIZ AR ERI, S AT A RHENE . BEAh, BRI K YO B R T UG,
JERERE RN A, NI, 2 IR R A R . ZE B AT S TR A 1 2Ll b, REE S
ERE, LI EPNNT SIS T
1.3 WETjiE

3% pH SR EAE (LKEEN 10 2.5), LIERASE BRI B Sk, Al Bl E . K
RWLHI AR L0 5 oK E, 3R 3 min J&, FHREEESCHLEL 10 000 r min™ 45 S0 5 min,
iy E T B AL Hoh, KT NaTH KB, Catt. Mg EDTA A e i,
CO3” HCO3 I HfriisE ik, SO FHZEWIE, CUFHRNERARIN VL. T HERA B A Bl S s 4tk 4y s

BRI RS R, A Pt L 3B 8 0 Ml MO s T A B s A,

2 R 550
2.1 +BHTE TS RAE
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* 1 NRFIA AR T LIEAHE R ASEFHE
Table 1 Morphological characteristics of meadow soil under different land use patterns

Munsell AR g

R Exr PR Tga  oggr X on T ogge A
Utilization Layer Depth Munsell  Structure Hardne;s Liming Consis- Roots Texture
(cm) color (kg cm) effect tence (1558
Rl A2 L i A 0~15  10YR21 g 24 ++ vir m SCL
Fenced A, 15~33  10YR3/1 g 26 ++ fr p SCL
grassland AB 33~48  7.5YR5/2 c 26 +++ fi f SCL
B, 48~76  7.5YR4/3 P, 25 +++ fi n CL
B, 76~100 7.5YR6/2 P, 23 +++ fi n SCL
C >100 7.5YR7/1 P, 20 +++ fi n CL
AL A, 0~13  7.5YR3/ I 19 ++ vfr p SCL
Grazing A, 13~25 7.5YR2/3 g 20 ++ fr f SCL
grassland AB 25~39  7.5YR3/2 c 17 +++ fi t SCL
B, 39~65  7.5YR5/2 [ 18 +++ fi n SCL
B, 65~100 7.5YR5/4 [ 18 +++ fi n SCL
C >100 7.5YR5/4 P, 16 +++ fi n SCL
5 H Upland  Ap 0~20  7.5YR4/2 g 24 o+ fr m SCL
field AB 20~50  7.5YR5/2 c 22 +++ fi f SCL
(A H 2 B, 50~80  7.5YR6/2 [ 22 ++ fi n SCL
(Sunflower) B, 80~110 7.5YRS/4 P2 21 o+ fi n SCL
C >110 7.5YR6/4 p2 17 +++ fi n SCL
34 Ap 0~18 7.5YR4/1 g 13 ++ vfr m SCL
H7K H P 18~30  7.5YRS5/1 [ 16 4 fr f LiC
3-year-old AB 30~50 7.5YR6/1 p: 20 +++ fi n SCL
paddy field B, 50~80 7.5YR6/2 P1 13 +++ fi n L
B, 80~95 7.5YR5/3 P2 15 +++ fi n L
C >95 7.5YR6/4 [ 15 +++ fi n CL
20 L I Ap 0~17  7.5YR2/1 g 18 ++ vir m SCL
Z7KH P 17~27 7.5YR3/1 p: 19 ++ fr p SCL
20-year-old AB 27~45  7.5YR5/2 P1 20 +++ fi f SCL
paddy field B: 45~78  7.5YR6/3 [ 19 +++ fi n LiC
B, 78~100 7.5YRG6/4 P 18 +++ fi n LiC
C >100  7.5YR6/4 P2 18 ot fi n CL

DB ELLTH Si0, ¥ K, 2545 4% F5HE SiO, powder, iron-manganese concretions and rusty stains exist below B layer.
2) g, KR Granule; ¢, 4K Column; I, FIR Lamella; py, #AEAR Prism; p,, #£HIR Prismatic block. 3) vfr, Eifd Very
friable; fr, 2 Friable; fi, 1 Firm. 4) p, % Plenty; m, £ Many; f, /> Few;t, #%/> Tiny;n, J& Nil; 5) SCL, #)H&
ZhE 1+ Sandy clay loam; CL, %43+ Clayey loam; LiC, #EfiZit Light loam; L, 3+ Loam

LIER T L SR SO AR Y, R R MR AMER L. A D AN,
IR AN T TR AR, S EEEW IR T 517 R, i 2 IR R A e 0%
FALPE R EA AR ) ST, 154 E R R AR ERIR BORE . ATRAE Y, SAMRIIE A LK
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SERF AU (1) BT A A FRERE I S LB R AE , 2 R A2 B st 8 (2) T
MR KA B, R R R, A A ACRIE: (3) RIRER SRR, HIHEAY
AR A KB (4) FIT 2 R AIRER JOR &5 .

SANMHIEIE TR AS b A 5] 5 F SR IUAE F B 2 )5 BE R 2 B e W R i e sy b 7EPRA
R R, BREREREERE (AZ) WERE. BUEREAEYIRRE. LIRSS
BRT M TR A KBS, FFR204E LR KENE (ApZE) B K&K
AR, LIRSS MM S8 B T 8 T B3 K s 5 H 40 T (B 2 A U R R RLAR
NE, REEZL, H-HEHAR RS R KHREME (75YR4). HEHHRSENE
WOKTEE AN BRRERAJE (16.86 gkg™) >204EE/KHApE (16.19gkg™) >FHApE (14.60
gkgh) >HURELEAJE (11.24gkg™D) >3EH/AKHApE (11.00g kgD
2.2 3TV 3 B K 20 PRI T 43 AR ARRAE

B 1 A ER A 7 s i ) i S S B h 2. W RLE H, HRERE. BRECH. 2K
4 AN R 3R B A 2838 2R, BILE ST s n A b B fm, ABIRA 0.21%~
0.48% (Firr, FEIALRLJG ., 5AH RHiyK 3 AN i m i #h e v & 3907 0.48 %, 1 2 /K H TN
0.21 %), T _FEATF EAGELR, 220451 0.06%~0.33%F1 0.10%~0.29%. HELZ T, 4k
B JE IR I AT R AT R A N 2 RIZETE 2, A CJER0.27% LA AL E 1 0.71%, AR
ik S e i T AR A R 2 k. AN, B ZOKEHIE C 2 IRV R R BIUN 0.11%A0
0.10%, B IABHIHEK C BMR—f5%.

afEEh & total soluble salt (%)
8
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a, FFEJE Fenced grassland; b, BUXE JE Grazing grassland; ¢, S H Upland field; d. 3 4F3H/KH
3-year-old paddy field; e. 20 4= 7K Hi 20-year-old paddy field
1 g b AT s e R ) AR A

Fig. 1 Contents of total salt in profiles under different land use patterns
&l 2 a~[&] 2 Jy 5 AN L e rT I8 AR AL A A P T DA Y, Al R4 L K +Na" (3
%y Na® K& HCO; M1 COs™ NE, Hil dpkmsh & i G4xt s, HAhE 7& B E M
b, HTHE BN IEAARASK. 5 AN, BEEE (8 2a). FHE (K 20 LHUKHE (Bl 2d). %
AKH (B 2e) 4 ANEITH T 6 Sh 4L AR B 2 BT/ IR “HiBe s ” &Y, i b s KT +Na'
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Fig.2 Salt distribution in soil profiles under different land use patterns
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A COs* . HCOs (EEJy Na™) Arifien, ¥Rl Rap s MRtEuE, SO URRIH 7 S8
BIFFAT R RBMIEM . TR (B 2b) PER A AR «“T7 &, B A 2 K'+Na'
J: HCO3 1 COs" & &, [ FiZHwD, CRESRRIL, HAREIREE.
2.3 13 pH FHRAL B B T 224

[ 3 42 5 AN TH 4% pH FIFRALE (ESP) MKz, T LAG Y, et Ji L 3850 T 1 pH Ao
ESP /1 R A i m, 4> A E CER 8.72 fl 19.2% T+ % Ay J2/ 10.10 F1 48.5%. 1fij FBIA 55 |
. HKH R 2K 4 AT 0 3% pH R ESP BRZRICZ B «>” Y, RN T pH AT ESP
MR R, BN ARRAR . BRI T 4, pH AT ESP s EES HELEE T R 3 4F 3K H T
t, 25109 9.92 A1 73.5%, 1K HEIHHE (Ap) 1 pH H1ESP 23 5 F#{K % 7.56 A1 9.1%, Jy 54
FIH M BRAME. Bz, 5 AHIHE L pH 1 ESP 1AL ST vE sha & (- D 1F A
R R A — L

pH
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N o — 0o r——————— 0 ——————— 0
£
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=
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a, B EJH Fenced grassland; b, X% i Grazing grassland; ¢, £ H Upland field; d. 3 4E %7K H
3-year-old paddy field; e. 20 £ /K FH 20-year-old paddy field

3 LIEFITE ) pH FIBRAL L
Fig.3 pH and ESP in soil profiles under different land use patterns

FZE TR, IR AT MR 5 pH F1 ESP Z 18], ESP 5 pH Z [A4EAE 4 W 38 Ak ¢
%, MREHH1E 0.9307, 0.5717 % 0.5207, i HFRFT b3 -/ pH A1 ESP A& 32 Al ¥ #h L &1 2910,
taErh s R R Rk, I pH AT ESP E RS, BT £ R AR A Y R S R R AR BRAL
33

TR 7 AAE, S LT R &R, MRS SEC R RS AN E DT EAS . BhERTT
2t Vb BT = g N b [X P 438 0 Vo 0 TR R0 % L% D) A0 AR O 0 B, PR A AN B K ) g 6 4
HITH 2 N R RV 8, W SEAR AL T R A AR RN R R . AT, ™ BRI
JR A SR B O R R, 5 R K B = A I X AR AR FH GR35 A S TR AR AR R, 1T
HARFITHI AR G4 T 3 PR R «rh 3R shaim™D . Emmer R, SN



TIEEHR

TR 3 R 3 RIBAIE BRI 22— MR AR rp O i At K 7 26 % . 255 1
LR Ve R MRS Y 86 S T R E IR R 3R . R UM, MR 55 FE X LA MR R 454
YEMIIR S K b4y RBHE ARG RENEM . MWE GRS, TSEERELRENEaTE, e hgoks
NBEEST, WOMRAKN R, BARH KA, bR RIS, Rk, M RR S 5 R 2 R K
HAEN SR, R 3R DL B 1L A RIRIE R, B 2R R 1A S 1 A2 s
SR IRT BRI AR O R AHTEIE B RO AR, DR 5 B I, R g U o
JBRERZA T, AHURS R TR, Sz, SSshs cargey,

FATRCT SR #h Tt 52, e WA 7E SR B AR BE AR I R fe) - EJF BRI, BRW. B RIEJMET
e R HA AR FER EE N AP R g, B ) H SRS SR, — AR
Dl FAYUEE, EERE—EEOIELER R, RS ERZ AR S RN 1460 g kg™, JEH
SRR bR, MRS R A . 3% pH A1 EPS ARKOR G, SR — 5 i £k
SRBIER . A sEE R, —SE AR, B HEACTRUF I, KA R E
(RIS AR ST 4 o

KT SR RE, — B ORGSR T KA, AT IR - S i f it e, WS
TIEPEHE. Bk, E AR O R — R, R S R R i PR N OK AL, AR IAE
IR AN, Z E e L E@E M & &, SRR RE. (AIX— it HK AR B er
JER, AR 0O 20, B AR AN A SE AR B, PR A Z T SRR 24 KR P (4 AR
Bz, MR R, AR e Bt R A IR B ARt 202, AT KT B 20 4R L
K ERIT B 3 453 /K FH 8 2 7™ BB AR R R 37 5 R IR R0, ST L & 387 10 g kg™
AR, £5d 20 fEKFEFE, H Ap ERVENUR & &I 74 0.6 ME AL BB EEMEE A JEAH
TR R 3 ERFHUKHE, HAEVURSEHR O NRFRL M. FEARTE & 2
R E, R 3EF/KBEHZE (Ap) KRS S, ESP K pH AN s, 43318 0.32 %, 60% K
9.05. {H K™+Na"fl HCO; A R UH T8, RILH R Ln iz B iiéasy . mir e 20 420 i)
K AR, ST AR 0 6 20 VB R R R SRR 2 KR D, #HE (Ap) IRl ke
ESP 1 pH &3 7 2% 0.21 %, 9.1% % 7.56, 174 5 A& i AME: mH, #HERERH,
S &EE T (Catt. MgP) CHUR—IMRARE T (K+Nah, SRS, SRR R
W, K EH KT R AR RS OKIR AT TR 2R 4y B, RIS TSR 2 i #h 4 i) R ik,
MITTBEAR R Z 3 S . RN, fEKREARET I RE T, BB R R W AT I g =1,
o FRORI 3T | B TR S B RAFVE T . Ak, W SR KRG AR A S e v FH e £ R 1 it
ANUAESEE I, 2 it— DI E B 2 R, BB “IRIER)Z 7. BEFhRE AR R 1 1
m, “RWRE” RENSBER G, KRB R A NIR R, SRR AR K o X2
TRHT AT P AE SO R LB o 5 PR A T SI0E DX T AR sk st 57 7K FE P 70 Bt A2 s A (A 914

4 4 #®
U IR AAR, IR PR AR R BHREE . RAE L SRS IR R

)
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Fo BRI EZ R . PR KR R S BT B TR R K
HHZ BT S R R S I K T s T K s 5T T2 DA RDRRCIR A 32
WRREZ, (H IR T FER B A R R AN 2 K R RS R 5N TR 2 LA MR & &= K /NIBUT Ay -
BRI 8 i > 2 7K FH > 5 B > O 5 > K

2) IR T R, T R v R S A B AR A W B . B
S HK K YA S )R S e S s il A s, B R A UG I SR
D TS B2 E  NANN R1 T NIl € i R € e w2 T R N i o = I N T BB 8 82
EEHA RN BE . AR ARSI, K+Na" (%% Nah &% HCO; 1 COs™ Ak,

3) HIEHIFI A T AR, 3T 4 pH A1 ESP 1AL BT 22 5. 5 AN 3% pH A1
ESP ({78105 PV #h & SR R AU AR — 3. AR, RH . K KK 4 AT
35 pH A1 ESP By T i A, bR XA . OO R 3R T (1) pH R ESP H R

B . SR 7N, UK ISR 2 4581 pH F1ESP B L4 Al % 7.56 F119.1%, iF#A 5
Rt o R e SR 574 P 1 P B A ) 38 e R B
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Composition and Distribution of Soil Salts in Profiles
of Saline-Sodic Soil under Different Land Use Patterns
Zhao Lanpo FengJun Wang Yu
(College of Resource and Environmental Science, Jilin Agricultural University Cultivating Base, National Key Laboratory for Jilin

Province Ecological Restoration and Ecosystem Management , Changchun 130118, China.)

Abstract Through field investigation, sampling and laboratory analysis, morphological characteristics of the
profiles of saline-sodic soils under different land use patterns in the Songnen Plain and variations of content and
composition of the soluble salts therein were studied. Results show that under different land use patterns, the soil
profiles differed sharply in thickness of humus horizon and organic matter content in the plow layer and the
humus horizon. In the four profiles under fenced grassland, upland field, 3-year-old paddy field and 20-year-old
paddy field, separately, total content of soil soluble salts, pH and ESP were all higher in the middle layers than in
the upper and lower layers. The soluble salts were mostly composed of K*+Na*, HCO; and CO5*, which
indicate that all the four land use patterns tend to inhibit surface accumulation of sodic salt in the top layer. In
grazing grassland, the total content of soil soluble salts increased with the decreasing soil depth in the profiles,
showing a significant phenomenon of salt surface accumulation. In the profile under 20-year-old paddy field, the
soluble salt content, pH and ESP decreased to 0.21%, 7.56 and 9.1% respectively, which suggests that in alkali-
saline land growing paddy rice is more contributive to soil desalinization and solodization than managing the
land as grassland and upland field.

Key words Saline-Sodic Soil; Grassland; Upland field; Planting paddy in alkali- saline land; Content and
composition of soil soluble salt
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