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KR RISl B R P, DRI 50 R SRR B R Tt
DX A9 BT AR M A Rog ez —1. i B ai e Tk 22
FE A F 7E 5 BN B T S W ROR AR 7 A T T, B
FEC 2B YR AR SRR 51 kS 1 ER el K ER AR R L S R
KO EAELH SER AR AL Nk, AWFFEH T E
HR i v BT R 5 Ak, AR T it B
SRt b, B 2R A AR R R RS 2 b SR R S A (R L
SERS AL EE - pH fE . BALRE . & SR AR AR A1
SO, W FURCR AT O H R A R 2 R B AN H 1A
K B AR PR AL AR R A BOR S

1 #R57E
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WD HAEN A P35I 9.9 °C, P K
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Fig.1 Air temperature and rainfall in study site during
experimental period

0~60 cm + )2 H3EFKL (<0.002 mm) 5 15.2%,
ki (0.002~0.02 mm) 5 38.6%, Wi (>0.02~2.0 mm)
5 46.2%, +TIEFHOAEE LM 0~60 cm LR IS
LR B2 BN 0.54% ~0.89%, BRfERE N 16.72~
29.25 mg/kg, E XK@ N 0.7 ~5.98 mgkg, A
179.64~211.58 mg/kg, HAMWFRALPEFR WL 1 fion. MR
1 a5, HIESHEYET 6.2 gke, BLERERINL
ey e BB WA ST 22%; 13 pH (EY
# T 8.6,0~60 cm 2P E T LANa"h E, 1 # T LA SO
NE, CI/SOZELEIIFE 0.5~1 2 18], RE& X £ 143258
FEAY-FER EEEh 11,

F1 TR EZRLER

Table 1 Main physical and chemical properties of tested soils
R B4 Ton ingredients/(cmol-kg ') pH 1 THhE WAL R
Soil denth/ ; > ; » > " " > H val SalinitP// Alkalinity/% Bulk density/

oil depth/em Na Ca K Mg CO; HCO; cl S0/ pHvalie ) 1) Alkalinity% 7 3)

0~10 11.54 0.22 0.36 0.50 1.36 2.16 1.62 2.97 9.15 8.41 30.62 1.37
>10~20 10.20 0.28 0.37 0.58 1.15 1.98 1.56 2.78 8.97 7.72 28.24 1.42
>20~40 9.48 0.35 0.39 0.52 0.93 1.88 1.40 2.52 8.84 7.09 24.82 1.49
>40~60 8.83 0.33 0.38 0.61 0.98 1.15 1.42 2.25 8.62 6.28 22.54 1.58

1.2 Rt RiIRE

UG X AL =, FEVMELLE R K, TR
AR A B AT R R e PR A B e a2
P = NTi A Y 1 e N g AV a2 S O/ W i = N
SR ARG X BB A B it B 18 thm? s i )i 2% o1
T AT, BAATIRIRL T R R R, Rk A
IR S B 52 I 2 5TV S i Bl ke R BT S FH )
ARBATHE, HEAMTEEH N 6 750 m’/hm’.

54— it B BR A B 18 thm® , ik Bt 2 A
6 750 m*/hm? Y FERE E, 5B R 28 ok + R R E A
8250 m’/hm” (T1) , AKAZZEFHE+HEREEH 9 750 m*/hm’
(T2) , ARELZEMHEBER 11 250 m’/hm* (T3) , #2
TEVRE+HEWE B4 8 250 mP/hm® (T4) , FZE VA A+
SE B 9750 m¥hm® (T5) , 2 2B Ve A+ E 2 W
11 250 m’/hm* (T6) 6 MNbFE, FFMEFHEL 3 K. 6 D
Aib B A HEE K SE A J9 1 500 mP/hm?, B & RE AN A2
BRI E L 5 kU, 2016 4EREKIT N 5 H 3
H.6HSH.7H8H.8H4H.9H10H, 2017
RS HIH .6 HTH.7HS8H. 8 H2 H.
9 H 12 Ho T1 M1 T4 AFRARRBEKEHN 1 650 m’/hm?,

T2 Al TS AbFAR K SEHA 1950 m’/hm?, T3 Al T6
b FR AR VRHE K E AN 2 250 mP/hm? o BRI /)N X T AR
HN12m* Bmx4m) , NXEE 0.5m, /NX 2 [k
1 mo

FADZE RGN XK A HUIE 45 m’/hm?, B AR A7 B
18 t/hm” it T #h 3%, FedtE SR Z RS . 2K
WRIG/NX AN ZE, 22/ 03 m, 289 04m, 2&
WP 0.4m, FFEZEVGERG 0.8 m, LLRLGHh 2R Py AR
AL HUE 45 m*/hm?. BB 18 vhm? (It H &
o T 2210, et 5RENRE RS . KR
CONKIESE . KoKMRER” BRI, gkt ih 4 3 w0
P R M T Ji5 76 228 N FRR R 0.5 m (R ERAR 32 BT (BTTR
0.25m, EHA% 0.2 m), KL ZEA I EHRITER 0.5 mx0.8 m
IR AZ T, PO SR ZZ2AH/NX —3. T 2016
5 B 2 HAMESEM (3412 0.54£0.08 cm) , BT
Bl1 BRRAERRE, KSR R NS I IRER S, i
B 5 R 2B A B AR I PRAT BRI 0.5 mx0.8 m, #EZE
VAR N AR T 28 R A 3R BT 6 /S DX A (1) S5 R
EIIN 28 Fo B 5E i H AR IR BT I K R AT HEE
Rt R T 5 B I RRAR 4
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ME RS [E)T- 2016 4 5 H UG, BURERT AR RRREEK
JEE 10 K, fERAMRE/DNXAE ‘B “Z ARG
HIEI, SRAD “S” oA MR LR AREZEALH DU ER
HkdE, B VLRV N HEE, H LEE TN AR
ANX A 10 cm AR 35 T 0~10. >10~20. >20~40
F1>40~60 cm )7 T4, FAN/NXERRIL 3 A S FE,
SR EIERE S P A, S R 1 1 mm FLAERITR
FERHRTNENE; TR /KRS E
% 1.5 KRS EGRSFLIE, W EER, KA
Mettler Toledo S220 2 Z %l AN & pH 1H; T8
EhECR A o SR E s BHES A g R S - LT
B Ag kg s A2 HebE Na R 2 B - A S - KA
FBEVED R s etk Na" S He M fH S TR ENE
Sy RRAL R, KA Na™ & &R Z L Cat' M
Mg> K H EDTA {4 5€ ¥ CIZK A AgNOs i &% SO~
KM EDTA [H13%§i%; COs*. HCO; K FH AR 7 7511
%o Bk kP,

FEK BRI KR E; W3 /NXRE 1 AR S
EABARE B 2 o B ARG 2 28 2 SEROE T
VNS ARSPSY 7 QIR =1 s A i ALl N b PR 2 b T S
RO EHARIER; KA RNEEAEE CRRRTE =S
HRS MR KER) « the.

1.4 RS RATE

N LU0 A AS () A PR 6 33 R A 4 A R, SR
FE BB AR, SR FE AR AT R
IR

D THE S TR bR 1SR R AUE

(X_Xmin)/(X _Xmin)
MESHBACEREMX ()
1_(X_Xmin)/(X _Xmin)

o br 5 2R R 2R R

T X(u) AR AR B — FE AR (R SR e i s X AR AL
B T AR A AE s X NPT AL R 2 — 4R AR I E 1
HIERRAEL s Xonin AT AL B A 20— 45 00 52 {EL A 5 /IMEL

2) R P AL B TR b SR e BB HEAT RO, TH A
FEME, PR BN, ORI 2R ORI
uf, fEBN RS R AR

2 HZRES

2.1 ke xd LR ARG A B 0m R K Eh 11 4 A

Tl AL 1T P40t P RO T A BRI it et - 38 3
WAL RO (BR2) o ik e iR B AR 2 b B 0~
60 cm L2 TR E B ESE 5 gkg DLN, KZ 4%
SRR, BRI R S R R .
0~10 cm +JZiLZE b HE 3 Eh 4y ek, EbJR L PR
73.4%. TIEBALE YIRS 23.3%LLF, 0~10cm )2
ol Ak B PR ARG B S, S 28 A A ki 22 A B L TR 4 9 1) BRI
31.9%. 30.0%.

max

X(u)=

max

F2 KX 0~60 cm T EFHIETIEE S HIENG
Table 2 Effects of leaching on salinity of 0-60 cm soil layers
WAL Alkalinity/%

&R Salinity/(gkg™)

TERE _ = . —
Soil depth/cm ks RieZE B2 RieZE
Ridge No ridge Ridge No ridge
0~10 2.24+0.20 2.85+0.18 20.87+0.60 21.43+0.57
>10~20 3.03+0.15 3.30+0.17 22.67+1.06 23.33+0.47
>20~40 3.93+0.20 3.71£0.15 19.27+0.45 19.53+0.42
>40~60 4.38+0.25 4.25+0.09 18.53+0.91 18.47+0.55

PR X 7K R 35 i o R B AR 4 1E 3 AR K ok,
b [ 43 34185 7 FE N
AS=DC.+D,C.—D,C, -8, (2)
b D oNEEM KR, m’/hm®; C NFEBKTILE, o/L;
D, N EKE, m'/hm’;s C NMKTLE, ¢/L; D, NHE
K&, mhm’s C NHEKE LR, o/L; S, AR 1
EhE, to AS>0 KA TRERE, AS=0 £
hE SHEE AT AR, AS<O F WAL T it £51K%
o WK, & RRED A E MY, 2 (2)
faitb A
AS=DC.-D,C, (3
MPEAKEN 6750 m’/hm? | WRBE/KELIE N 0.34 g/L;
WhE W 1A HE K B O 2347.5 mY/hm®, HEAKEOALE N
1.25 g/L; HE 015 AS=—0.639<<0, £ BIkit/a B &
0.639 t.
2.2 AEENTIERE. pH EFREILE R
DN BRI SRR ARG AR . pH R AL ) R
W, DARESER 9 A Eds ot A ELEE X LI AE . pH
T FITRAL R (2 3) o &5L 2 a Fll T1~Té6 4bFR
M-3R E . pH EABRAL ST 4, GHAE 0~10.
10~20 cm + 2135 pH 4 FIH8AL B AR B . 2 Fifdii
RN, HIEMEE. pH EAGRAL FE R R e A n s
BIRAGER MEEBR RN T, EEAMHE LIRE
H, pHAEMAEE T REELH ., 5 1 4, T6 4
) 155 B pH EAIBRALEE A 6 AN AL BE R R AIK, 0~60 cm
T ER AR E . pH AE B AL BE L R 43 0] ST 3 BRI
13.3%-+ 10.9%#1 33.9%, 0~40 cm + )2 T6 A+ %
H, pHH. BALESEEMLT T1 &8 (P<0.05) ;5 0~
60 cm - JZ [ A T 28 Ak B RN T 22 b B 1) H S50 B L iR
T B 32.2%. 33.2%, ELHRBEIE 20 B RS 13.5%.
14.8%. 28 2 5, 6 MCHHIREE . pH E AL
1 AERFERE Bt — 2B PR, Te AbFif IS8 . pH E A1
AL B B A o
2.3 AEIE T IESIEKSRIE M
I K oy A2 EHE . AR AR AR A S R R
FIseMm, A 2017 S - 3550 T 7K 23 38 A0 1 3 A A [ A 38
Sof IR K e (& 2) . RIS R LN 6 HZ
AT, 0~10 cm )2 13855 7K 3 i JE I 2 200086 K7 448 K
ERBMAEKREN, HUWEKTTAKI L, X2+
85K F M 3R 75 R S YRR R K IR 5 18 B A
2 WA, 7E 0~60 cm )2 BE 1 2 18 B 48 hn 385 K
REWINES, 0~20 cm L= LIRS /KFFEN A EK 2
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eI JEEIES, 7. 8 AMEBEIIES KRR, £ BANRAROCEETK. BK, REEHAEREZTE
TR R AR ZUTE, 9 AMIRERTE  MSKE, BEBEATA 8 250 9 750 Fil 11 250 m’/hm’ 4
%, RZTIREKRIEAT . £ 0~20cm LREEL  fFF, £ 0~60 cm LJZMNRERE TRV FEALH + 15
B SO R S TR AR, BN ANE SRR LB B 8.5%. 9.2%A1 10.3%.

#z3 FEVEN 0~60cm LELTIEARE. pH EFBLENZM
Table 3 Effect of different treatments on bulk density, pH value and alkalinity of 0-60 cm soil layers

A 1o h7 + R RS AP Treatment
Year Index Soil depth/cm T1 T T3 T4 T5 T6
0~10 1.3240.02a 1.28+0.03a 1.28+0.02a 1.28+0.02a 1.2240.02b 1.19+0.01b
Buuﬁiﬂy/ >10~20 1.37+0.03a 1.32+0.02ab 1.30+0.03b 1.3240.03ab 1.28+0.02b 1.24+0.03b
(g-em™) >20~40 1.41£0.02a 1.41£0.02a 1.37+0.02a 1.38+0.01a 1.33£0.01ab 1.28+0.02b
>40~60 1.43£0.01a 1.43+0.02a 1.40+0.01a 1.460.01a 1.41£0.03a 1.3740.02a
0~10 8.23+0.04a 8.11+0.02a 8.08+0.04a 8.09+0.03a 7.91+0.05b 7.81+0.04b
4 pH {1 >10~20 8.27+0.03a 8.17+0.04a 8.14+0.02a 8.1240.03a 8.02+0.03b 7.87+0.03b
First year pH value >20~40 8.3240.02a 8.25+0.05a 8.19+0.032 8.16:0.03ab 8.07+0.02b 7.98+0.04b
>40~60 8.38+0.03a 8.28+0.05a 8.22+0.02a 8.2140.04a 8.1240.04b 8.0240.03b
0~10 17.52+0.09a 17.3240.14a 17.25+0.08a 17.24+0.12a  17.08+0.14ab  16.91£0.13b
Ak >10~20 17.78+0.11a 17.64+0.15a 17.34£0.11b  17.4840.11ab  17.27+0.15b 17.17+0.09b
Alkalinity/% >20~40 17.94+0.12a 17.88+0.13a 17.66+0.14a 17.67+0.09a 17.62+0.12ab 17.43+0.08b
>40~60 18.37+0.13a 18.11+0.11a 17.98+0.13a 18.15+0.12a 17.84+0.10a 17.65+0.08a
0~10 1.1940.01a 1.18+0.03a 1.11£0.01b 1.16+0.02ab 1.09+0.03b 1.07+0.04b
Bullﬁisity/ >10~20 1.2340.02a 1.22+0.02a 1.15+0.02b 1.21+0.02a 1.15+0.02b 1.11+0.02b
(gem”) >20~40 1.27+0.01a 1.25+0.01a 1.19+0.02b 1.27+0.01a 1.20£0.01a 1.17+0.03b
>40~60 1.38+0.01a 1.29+0.02a 1.24+0.03a 1.34+0.03a 1.260.03a 1.20+0.02a
0~10 7.82+0.03a 7.67+0.05ab 7.55+0.02b 7.82+0.05a 7.61+0.05b 7.5140.02b
550 48 pH 1 >10~20 8.03+0.02a 7.82+0.05ab 7.74+0.03b 7.97+0.04a 7.74+0.03b 7.65+0.03b
Second year pH value >20~40 8.150.04a 8.01£0.05a 7.98+0.04a 8.05£0.03a 7.85+0.02a 7.74+0.04b
>40~60 8.2140.052 8.13+0.06a 8.14+0.04a 8.1140.04a 8.02+0.04a 7.88+0.03a
0~10 1534+0.07a  15.17+0.13ab  15.02+0.16b 15.28+0.12a 14.83+0.14b 14.47+0.13b
AL >10~20 15.66+0.09a 153340.12a  15.17+0.14ab  15.44+0.11a 15.06+0.15b 14.63+0.12b
Alkalinity/% >20~40 15.88+0.11a 15.62+0.13a 15.35+0.15b 15.63+0.09a 15.15+0.14b 14.92+0.10b
>40~60 16.07+0.08a 15.85+0.14a  15.51£0.16ab  15.95+0.13a 15.37+0.11b 15.1620.09b

FE: Tl ARERZHEBES 8 250 m hm™, T2: ARELZEHEBES 9 750 m*hm™. T3: REZHEMEH 11250 m>hm>, T4: ZZ--HEMEH 8 250 m™hm™,
TS: HEZEHEBER 9 750 m hm™, T6: ABRE+HEMEH 11250 m* hm?; A[E/NE FRERRAF LB — 2 0.05 KFEREE, T,

Note: T1: No ridges and irrigation quota (8 250 m>hm™), T2: No ridges and irrigation quota (9 750 m*-hm), T3: No ridges and irrigation quota (11 250 m*hm), T4:
Ridges and irrigation quota (8 250 m*hm™), T5: Ridges and irrigation quota (9 750 m>hm™), T6: Ridges and irrigation quota (11 250 m>hm™). Different letters indicate
significant difference among treatments in the same soil depth at 0.05 level, same as below.

°
- % § § I
N & g2 2 &E Ui,
X G x 2 U7 x 2 Ui 5,
8 < 3 22 U, R 7
= e 'S 7 =S
+ T E 20 7 ~ &

“ A A

9
J
Cm .60 5 \\‘6‘
b. T2

e,
ﬂﬂ/f/ﬂ/@ ‘

5K 5
Soil moisture/%

[N SR )

+ 4K 5y
Soil moisture/%

14K 7y
Soil moisture/%

7 0‘\\‘\

7 -50 6 X
Yo 0 05 AW

e. TS

B2 20174%5-9 ARF4AAE 0~60cm L E3&ELERELSKENGHH
Fig.2 Effects of different treatments on soil profile moisture of 0-60 cm soil layers from May to September in 2017
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2.4 FREAIEX LIRS SRR

h 3R> IR IB B R, LA 2017 S IR
T2 £h B AR O B 73 A AN [ Ak BT - 38 1 ER RS
Wi (P 3) o %A B 98 2 20 B b 2R T i 484 o
6HP%%§ Tt AR, SRR FRE L
BT, FACBERE SR ARBIR R R
OB AR TR BT . O R AT DAL

] 54.7%, 20~60 cm + 2+ 1E35 55 5 60 cm A4k 5 254

1) 45.3%, HOoE “T” BoAh, SHoRFRHFEHE. @
o it FH S R AR ETK ISR, R ZEFIEALEE T 0~20 cm
+ 23R 60 cm T AR ER 1 25.7%, ELZEVAME AL
BF 0~20 cm HEEIEISE 60 cm ER SIS H)
21.2%, EZEEHEAEAF] T FIKZEEHN 0~20 cm 12
TIEE . MHEEBESFM T, 0~40 cm LJEEZELE

FRIEFEYIE, BERH SRR MK, RE BRI KRB B 15.7%, &G BT Kt
RN, IR IBEARE R EREERE . BERAET T AT REK. EBKER

E, BRAT 0~20 em LRI A 60 om AR EERS BN, RERBCRE T ARER
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Fig.3 Effects of different treatments on salinity of 0-60 cm soil layers from May to September in 2017

2.5 AEEMEERE KRN

T6 KbFE R E (Lt T SIS ks M IE e A 1
B, T1 AP RS DR N 6 MEBE Rk (R
4) . T6 WP 5 T5 MhHLEEMHZESR (P>0.05) . %1
B, EHEMEH AN 8250 m/hm’ . 9750 m’/hm’ .
11 250 m*/hm?* 615, 2 22 Va4t A B0 S0 AR 1K) - 2 J
R KRBT 5.6% 5.5%. 6.8%, “FHJiEm

25.4%- 29.4%- 30.0%. 55 2 FERBEMAIE . A
MEFaFR S T35 1 4, AHROERLE T VA A #E L T
PR AR K AR R 8 i T R AT AL BE, L Te Ab BT
FWEK bR . 45 RR M EAHFIVEBL E BT,
AL FE L R AL B A I T R R A K R E s fERE
28 Ve Rl AR AT 2 A S v VR S A A R T SR AR
AKRE

R4 TRELEWEFEREKNTIT
Table 4 Effects of different treatments on growth of Amorpha

FAy Qb3 BRIE TRAF= 4z PR et e
Year Treatment Survival rate/% Preservation rate/% Base diameter/cm Height/cm Crown width/cm
Tl 85.742.94b - 0.86+0.01b 92.8+15.4¢ 45.1£10.9b
T2 86.9+1.70b - 0.92+0.03ab 107.0+£29.0b 49.0+2.8b
B 14E T3 88.1+1.70b - 0.95+0.02a 110.2+12.1b 51.4+10.8b
First year T4 90.5+1.70a - 0.92+0.04ab 108.5+16.9b 56.6+9.2ab
T5 91.7+1.70a - 0.98+0.04a 121.2+20.8a 63.4+10.9a
T6 94.1+1.65a - 1.01£0.05a 126.4+21.4a 66.8+12.0a
Tl - 76.2+1.70d 1.32+0.17b 114.5£13.6¢ 85.7+29.1¢
T2 - 77.4+1.70cd 1.41+0.21ab 119.5+12.8bc 98.6+19.8b
0 4E T3 - 80.9+1.65¢ 1.42+0.19a 121.7£11.5b 102.5420.1b
Second year T4 - 86.9+1.70b 1.38+0.24b 132.8+19.2b 108.6+21.1b
T5 - 90.5+1.70a 1.47+0.18a 141.5+21.3a 117.5424.0a
T6 91.7+1.70a 1.51+0.15a 143.8+22.5a 122.7+38.6a

H: ARNGFRERIRE— iH:}TITﬁJEfOOS KTZER R

Note: Different letters indicate significant difference among treatments in the same year at 0.05 level.
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2.6 AREACEMTE LT M RBREEIEM

PAEHEATE .. pH(H. BALEE. &R ICRERAEK
RV RS, RIS TR AR S LIRS AR A
R AN [ o K 2R S T R B, 3 o o R R R AT 45
IO, R 5 PR

#z5 ARVSELRBUETIHRESTMIEHRRIERF
Table 5 Comprehensive appraisal index and sorting of alkalized
solonchak improvement effect of different treatments

57 Index TT T2 T3 T4 T5 T6
%5 # Bulk density 0 036 047 019 047 1
pH {H pH value 0 023 077 015 069 1
BALEE Alkalinity 0 026 053 0.18 069 1
& k& Salinity 0 028 068 011 051 1
KGR Survival rate 0 014 029 057 071 1
{R 472 Preservation rate 0 008 030 069 092 1
0 1
0 1
0 1
0 1
1

047 053 032 0.79

0.17 025 0.62 0.92

035 045 0.62 0.86

0.26 047 038 0.73

HEF Rank 6 5 3 4 2

e AE. pHE. L. &R SUREMREIMK, BasE. REE.
FAE. bR, TEIR S S RACRE LM%,

Note: Bulk density, pH value, alkalinity and salinity are negatively correlated

with effect of improvement. Survival rate, preservation rate, base diameter,
height and crown width are positively correlated with effect of improvement.

R 5 Al A, 6 MNMbHH Te AbBRLEA YN 7 B
25 1, SRR NTE B P i . ARSI
AR/ HE R 45 BT 0, 6 AL B BB R A i RO
WK HN: T6. T5. T3. T4. T2. T1; AH[FEIFME T R4
T, VEE T A R O R SRR T s AH [ E AR T
HECZE VAR 1) 5 R RICRAR T AR A B A hE A 3

3 it it

RAFI LKA (R AR RAEK, SeEH
/NS, EIAR SR, (R fE AR b RYEEAE . BN
FhHE REA RS B AR FE K RTHEE K, XK HEAT I 25 32,
BH 2 A0 A FH K R 2 1 A KB T 4 R AR L K
BEUR, IXAE KB PR REse 2, 2 A B S
KR EFRALZELEE, RHTRENE THRMES,
AT R . BRGNP, 3N 3R E KR T K A 1)
Tis#s, BEN R X)) K7 EE . U R,
W22 A N RS KRN, 22 B IE R 5E, i
Koy EH FBERNM, ARTELNEDRANELK,
FB A BT EEh. fEAFRENREZM T, 2R
ARV X P A RO, R 2BV P RS K
R, ARRERE X ER R, R AR A S E AR R
AREFE, ARG 2 RL W MR REBEHEL T,
A2 AR LI SR A R TR BB, 0~40 cm 12
L 2B AL L L 4y L AR 2R AR 15.7%. 7EARE
o, JBVANMORESERIN, 7. 8 OSSR 35 R IR 1
K, HekD 2038 M RO B B IR FEAR T 28 HIRFE,
B WIERENG, BRI HER R, MM RIR R LA,
7. 8 AMEIFEN & 5 EER 45%0L (- 1), ZBiEE

#L4% Base diameter
Fk =i Height
Jetiif Crown width

258 VT Comprehensive evaluation

BEMRRIEK, $Em KRS, Hik, aRNHEELR
MORHE, HRTASEMIES AKEFRIGE KK
EBIEE . AR FRIEKIL, mEEKEE R T IR 0~
60 cm 2 EhArME; (KK B G R Z IR B
B, X2 TEKERVMY, ZEERKSSEURZE 1
RS, 3R R B AT R el

MK SR B el BEEUMK. K&
WFFE R SR ZEMEAAL, R EA R T
WAEKRED, RiHEY~ BRI, BEKAE T i
RO, IR AR I 3R mah e, 2215 4K
M, FIIEEYE I ERZEEGNERKS> 2N, #K
SR BN T AR 78 o WOSOR A, e 2890 AR &
A, B AR A K T W 3 B e ) eI, R
R SRR AOE A, BRI, ZomA. +
5 RS B B n, sebh A LK. B K.
HORBL, BCEEYEKASE, MEMNEKKE G (i
PEFIPY, ARG b R 2B v i s 7 T R R 8, s
TR AL AR, 5 AR 2B AN EAR L B BRI i R R
MAEKEE. ERERNRE, REMEARRK KM T E
VR T A 33 h ) B PR A, HEEREE RN 9 750 AN
11250 m’/hm” i, #EZE VAR LRI A KA B 2 %
S, HREG XM TRX, KEFEAR, EREd ks
SEUKSFI R R RERY, 5 m s K R 5
Ab, i EEMSLIREEEBINE, 36 KA G Nk A
UE SR BRI KD,

4 2 it

G — it FF LB A T AR 1 e 3 PRI 1
pH {E. WAL FERI G Ehie; AL 2BvaAE 7y 30 22Ve N w4
VEBE KRR KK PR, $emBIESKE; 0~40cm +
JE AT LB ) 3 4y H R A B AL B 15.7%, 2BV TE
PSR B KR E, KM SGE R . e, EIEY ST
RAETEATE, HEWEFTN 9 750 AT 11250 m’/hm?® I, %
A KERLEE ZR, HBXAT2X, KiE
FAR, #EKESZ AR BRAKEIRIE S A LR E
RTINS . [RIE, it FH BB A B T 2R VA A R
VEWEE BN 9 750 m*/hm? 3& BT H A S I Ak 2 - ek
R .
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Effects of planting patterns and irrigation quotas on alkalized solonchak

and growth of amorpha
Wang Xu', Fan Ligin', Li Lei*, Sun Zhaojun®***, Sameh El-Sway®
(1. Institute of Agricultural Resources and Environment, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002, China,
2. Institute of Environmental Engineering, Ningxia University, Yinchuan 750021, China; 3. Ningxia (China-Arab) Key Laboratory of
Resources Assessment and Environmental Regulation in Arid Regions, Yinchuan 750021, China; 4. Vegetable Research Department,
Agricultural and Biological Division, National Research Centre, Giza 12311, Egypt)

Abstract: Saline-alkali soil is a general name referring to saline soil, alkaline earth salt and other saline and solonetzic soils.
Accumulation of soluble salts in the proximity of the surface of saline-alkali soil could result in salt stress impeding crop
growth as a result. Soil salinity is a limiting factor in agricultural production and an environment concern not only in China but
worldwide. Gansu province in Chinahas a type of alkalized solonchak, a special saline soil characterized by high salt
contentand poor soil structure which combined to impend crop growth. The purpose of this paper is to experimentally
investigate the impact of planting patterns and irrigation amounts on soil salinity and plant growth in the alkalized solonchak.
The experiment was conducted at Jingyuan in Gansu province (37°02' N, 104°96' E) using amorpha (4dmorpha fruticosa L.)
grown in the alkalized solonchak as the model plant. Prior to the experiment, desulfurized gypsum was applied to the soil at
18 t/hm”. We compared two planting pattern: furrow planting and non-furrow planting, and three irrigation amounts: § 250,
9 750, 11 250 m*/hm’, each treatment having three replicas. The results show that: 1) All treatments significantly reduced soil
pH, alkalinity and salt content, and there was no significant difference in pH and alkalinity between the treatments. Saltcontent
in top 0-40 cm soil under furrow planting decreased by 15.7% compared to that under non-furrow planting. 2) Under furrow
planting, the irrigation and precipitation accumulated in the furrow ditch, thereby improving soil moisture and reducing soil
salinity, compared that under non-furrow planting. Furrow planning improved survival rate, preservation rate, height, base
diameter and crown width of the amorpha, compared to non-furrow planting. 3) There was no significant difference in growth
index of the amorpha between the irrigation 9 750 and 11 250 m’/hm’, indicting excessive irrigation not only wasted water but
also increased the risk of secondary salinization. Using raised-bed cultivation with the amorpha planted in the furrow, along
with applying 18 t/hm” of desulfurized gypsumand irrigating 9 750 m’/hm* of water was most suitable for improving plant
growth in the alkalized solonchak in Gansu province. The results have wide application for developing sustainable agriculture
inthe alkalized solonchak in Gansu and other regions.

Keywords: irrigation; leaching; soil salinity; planting pattern; alkalized solonchak



