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Abstract: Understanding the relationship between the soil ameliorants and soda-salinized meadow soil was
crucial for improving its effect on different depths of soil layers. The study investigated the effects of the soil amelio-
rants on desalting soda-salinized meadow soil under flooding condition, we conducted a simulated leaching soil col-

umn experiment in laboratory, six ameliorants application rates, 0.00, 0.01, 0.05, 0.10, 0.50, and 1.00 g to each
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soil column ( cross-sectional area 0.0113 m”) , equivalent to the 0.0, 8.9, 44.3, 88.5, 442.5 and 885.1 kg -
hm™, defined as SO, S1, S2, S3, S4, and S5, respectively. Our results indicated that under flooding condition,
compared to SO, the application of soil ameliorants treatments (S3, S4, and S5) substantially reduced soil bulk
density and soil pH on different depths of soil layers (0~30 ¢m) by 3.88% to 8.87% and 2.36% to 8.05%, re-
spectively, and substantially increased soil porosity by 3.82% to 9.38% (P<0.05) on different depth soil layer (0
~30 cm). The application of soil ameliorants treatments(S2, S3, S4, and S5) enhanced soil moisture infiltration
of 20~40 cm soil layer, with an increase of 55.9% to 294.6% (P<0.05). The application of soil ameliorant re-
duced exchangeable sodium content with 0~10 ¢m and 10 ~20 cm soil layer ( P<0.05), decreased by 4.84% to
56.5% (P<0.05), increased exchangeable sodium content of 20 ~30 e¢m and 30 ~40 cm soil layer by 1.09% ~
17.1%; S3, S4, and S5 reduced electrical conductivity of 0~ 10 cm soil layer by 49.0% to 60.4% (P<0.05), in-
creased electrical conductivity of 20~40 cm soil layer by 3.68% to 19.8% (P<0.05); S2, S3, S4, and S5 re-
duced CO3 content of 10~20 cm soil layer by 5.98% to 23.4% (P<0.05) ; S3, S4, and S5 reduced HCO; content
of 0~30 cm soil layer by 1.49% ~18.0%; S2, S3, S4, and S5 substantially enhanced water stable aggregate =
0.25 mm, with an increase of 16.4% to 161.7% (P<0.05); S3, S4, and S5 substantially increased mean weight
diameter (MDW) by 5.78% to 161.7% (P<0.05). Based on comprehensive analysis of the effect of soil amelio-
rants on desalting soda-salinized meadow soil and the application rates of soil ameliorants, the optimum application

rate for the specific soil salinization in this experiment was proposed as 0.1g (88.5 kg » hm™) with each soil col-

umn.
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Table 1 Exchangeable sodium content, pH and electrical

conductivity of studied soils

TREE RS Nat i LR
Soil Exchangeable sodium pH  Electrical conductivity

depth/cm content/ (g - kg™") /(mS + em™)

0~10 1.70 9.57 0.599

10~20 1.61 9.62 0.569

20~30 1.88 9.65 0.629

30~40 1.78 9.59 0.593

40~50 1.80 9.61 0.634
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Fig.1 Effects of a soil ameliorants on improvement

of soda-salinized meadow soil
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Fig.4 Effects of a soil ameliorant on pH and soil moisture content of soda-salinized meadow soil under flooding condition
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Fig.5 Effects of a soil ameliorant on exchangeable sodium content and electrical conductivity of soda-salinized

meadow soil under flooding condition
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Table 2 The rate of Na* leaching in different soil layers

G SL IR Soil depth/cm

Treatment 0~10 10~20 20~30 30~40 0~40
)
S1 5.88+0.23d 4.84+0.35d -9.81+0.46¢ -1.07+0.06a -0.40+0.01d
S2 15.5¢1.11c 7.14£0.59¢ -10.5+0.89¢ -3.85+0.36b 0.95+0.06¢
S3 16.7+1.55¢ 22.3+2.36h -9.49+0.77¢ -6.87+0.51c¢ 4.07+0.36b
S4 31.722.18b 30.5%3.01a -3.32+0.56b -11.3+1.04d 8.52+0.74a
S5 56.5+5.23a 30.122.66a -1.36+0.09a -14.6+1.27¢ 10.8+1.11a

T RIS RNG PR 2257 B3 (P<0.05) , T IA],

Note: Different lowercase letters in the same colum indicated significant differences ( P<0.05). The same below.
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KT SO Ab#, 53 5 FE K 5.98% . 10.8% ,23. 4% F0I
20.7%( P<0.05) ,20~40 em T J2¥E I SO kb FE

K COT iy ; K 6B TR ,0~30 em )2
Na ™ B H A B 5 s O bk e, R BEh S0 A
S1 ALHK M HCO; & i T Ho A b 3L, 17 - 3R
FEIRF 30~40 em B}, S4 F1 S5 /KiEME HCO, &= b
SO [EAR 3.85%F11 6.92% ( P<0.05)
25 BKEUHTHURFANBEEGLKEERAR

EEE MWD F1 GMD BRI

TR A SR AR K AN o3 A IR 0 F e T 4 A
PR RaE M K v A M PR A fE Y
MFE 3 WL H it AN [R] A 2 e 1R 700 X6 AN [ R
HIEARFI G KR H RARFZ ALK, 0~ 10 em &
IR it FH A B AL B = 0.25 mm 7K et P S A4 10 7
VBT S0 kbR Hirh 2 S3.S4 il S5 Ab B
SO AHEE A3 S T 25.6% .61.5% (115.8% #1 159.0%
(P<0.01) , WASRI K A A R AR T LA 1, ST
S2 1 S3 1)=0.25 mm 7KFa P A1 SR AR B 18 v %2
SN 0.25 ~ 1.00 mm P BB Mok B 5
FHAEBEINE] S4 LU, mT DARR & e g 2 0] A R AR Y
Hir;10~20 em LEEHE 0~10 em )2 ERIAH
— B, Hite FH A R A AL R Y = 0.25 mm 7K B AT 3R
WE 4B T S0 4B ( P<0.05) 520~30 em )2
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KI5 0~20 em + ZHHIRUARHE, o S2.83
S4 F1 S5 AEFfY =0.25 mm 7KFE P A B AR 1 43 B
SO Zr SHE 15.9% . 37.0% . 67.7% F1 82.3% (P <
0.01);30~40 ecm +J2 S0 5 S1.S2 1 S3 #HHTC &
F 220,10 S4 S5 2 T S0 AbHR, F Wk R 5
it FH B AU 30 ~40 em 12K 4 A B RAK, Mk B
Ft RN 2 S4(0.5 ) VL BB, KIS B A
30~40 cm, B 05 KRR A R AR KR, 3
LK FBKEES .

K 7A AR 42 -3 i AR (MWD)
WE FT 7~ , MWD Fifi 24 K55 it FH 2 356 0 52 48 n 7
#OAE0~10,10~20 cm F120~30 em + /2,83 I SO
A BE I 5.78% . 6.85% 1 6.17% , S4 43 1| ¥ i
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SO KbFf R , B T S2.S3.94 1 S5 AR B 43 5
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20 cm 124K B 2 R IKF,20~30 em t
JEFRIN N SO Ab P f i, B = T S2.S3.54 i S5,
A3 BN 10.7% 14.7% 17.0% 1 13.6% ( P<0.05) ,
MM 30~40 cm 2RI A S4 A1 S5 1 & & T HiAth ik
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Fig.6 Effects of a soil ameliorant on CO3™ content and HCO; content of soda-salinized meadow soil under flooding condition
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Table 3 Effects of a soil ameliorant on water stable aggregate of soda-salinized meadow soil under flooding condition

+EHRE/em Kb

BN K FE A B AR BY BT 43 EE Proportion of water stable aggregate/ %

Soil depth Treatment >5 mm 2~5 mm 1~2 mm 0.5~1.0 mm 0.25~0.50 mm =0.25 mm
SO 1.52+0.31b 0.83+0.21b 0.94+0.33¢ 1.39+0.28¢ 1.32+0.34d 6.00+1.03d
S1 1.51+£0.33b 0.88+0.29h 1.00+0.35¢ 1.37+£0.30c 1.52+0.39¢d 6.29+1.22d
0~10 S2 1.62+0.39ab 0.80+0.30b 1.43+0.31bc 1.43+0.33¢ 1.92+0.27¢ 7.20£2.39¢cd
S3 1.59+0.34ab 0.99+0.28h 1.71+0.30ab 1.83+0.36bc 2.33+£0.32be 8.44+2.16bc
S4 2.24+0.29a 1.99+£0.27a 1.90+0.42ab 2.51+£0.48ab 2.80+0.30ab 11.43+2.01ab
S5 1.88+0.33ab 2.13+0.27a 2.24+0.34a 3.17+0.31a 3.25+0.29a 12.66+2.18a
SO 0.85+0.13¢ 0.42+0.08b 0.67+0.10b 2.64+0.34c 3.63+0.31d 8.22+1.23¢
S1 0.81+0.11c 0.44+0.11b 0.70+0.09h 2.68+0.26¢ 3.93+0.32cd 8.57+1.68¢
10~20 S2 0.82+0.19¢ 0.43+0.10b 0.76+0.06h 2.85+0.29bc 4.35+0.36¢ 9.20+2.01c
S3 1.01£0.20bc 0.56+0.19b 1.02+0.11ab 3.45+0.23ab 6.19+0.33b 12.24+1.99b
S4 1.33+0.34b 1.08+0.29a 1.13+£0.20a 4.27+0.41a 7.04+0.59ab 14.85+2.49ab
S5 2.09+0.49a 1.29+0.20a 1.50+0.25a 5.13+0.56a 7.90+1.01a 17.91+2.36a
SO 0.86+0.10c 1.29+0.31a 1.06+0.15¢ 1.97+0.28b 2.00+0.36d 7.18+1.69d
S1 0.84+0.11c 1.39+0.26a 1.06+0.10c 1.87+£0.23b 2.22+0.31cd 7.39£1.55¢d
20~30 S2 0.90+0.10bc 1.29+0.20a 1.18+0.11¢ 2.28+0.32h 2.68+0.26¢ 8.33+1.63¢
S3 1.13+0.21b 1.30+0.26a 1.48+0.26bc 2.53+0.46ab 3.40+0.39b 9.84+1.35he
S4 1.32+0.23ab 1.31£0.31a 2.06+0.30ab 3.36+0.53a 3.99+0.32ab 12.04+1.49ab
S5 1.59+0.32a 1.42+0.31a 2.22+0.36a 3.68+0.43a 4.19+0.36a 13.09+1.26a
SO 0.29+0.06b 0.58+0.09¢ 0.88+0.26h 1.88+0.12bc 2.98+0.36bc 6.61+1.13b
S1 0.30+0.03b 0.57+0.08¢ 0.91+0.18b 1.92+0.11be 2.94+0.35bc 6.64+1.33b
30~40 S2 0.31+0.02b 0.60+0.11bc 0.89+0.11b 1.94+0.16bc 2.89+0.25¢ 6.63+1.29b
S3 0.31+0.03b 0.68+0.10bc 0.95+0.12b 1.85+0.26¢ 2.95+0.16bc 6.75+1.55ab
S4 0.99+0.10a 0.77+0.16ab 1.63+£0.21a 2.27+0.20ab 3.57+0.46ab 9.23+1.46a
S5 1.11+0.11a 1.00+0.17a 1.83+0.26a 2.81+0.32a 3.99+0.35a 10.74+2.31a
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Fig.7 Effects of a soil ameliorant on MWD and GMD of soda-salinized meadow soil under flooding condition
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ZE N AT R KRR W K PR, 9T e R 7R X
Bl - AR R SR, — B A T K SR T I ik Ak
I 57 - 3Gt Rk B o 2 R AT SR AR O A R R
st A IT R AR SR R 0.05 ¢
DL F(S3.S4 1 S5) Zb 3 (8] 3) i E 44K 0~30 em
TR E, B LB, R T KA B
— BN [ — T T S5 R ) — E 2R R SR A
IR B 39S K AR ) | (AR 5 45 SR ]
Jite FH A R 391 4 e AN R IR B )2 9 38 UK =l
ORTA], 22 N Ry R A0 5 f) + HLAg R &, FLBR
JE/N, H AR R B K M 22 R ) FE K
ZMR KT 20 em A 2, LR, N
ME R RS (0.1 g DLE) 3825 5 AR, FLBR
T, FEHE AR S AT 388 i A% FL BSR4 B A K T, i Bl
RLFAAD R A 75 B 3 3, R 3R 4 ik, 5
G BV RNEE A S SE TRC R R AT DR R - K Ay
ANBHIF 5745 B A — 2, i 5 % 5 5 R S
Y A R 5 S A I, X AR 22 S 32 R i T
b I T 2% B R B A 0 22 5 P v AR

P2l B 7 9 1 25 D B - 9 U I
) Na* 5o BH 2 7 SR 7 B 4, R KR B T
Hef Na™ MARIX 3825, 140 T $h 30 e 25 5, 7 +
HERRBEE T L TR R £ A K E Na',
HERYER R 5% 55 P T IR T Na® 1 AH X 5K
i, KAERIAE T E SR Al E K Dy kA T R
FEER AL R A & b KR RIE Y Na* ff i, 4 2 ]

AHELHEF , A S8 I e B2 43 18, DT 68 - 8 P o 0
1k, 7K 43 Je ik B3k e 2, YR RUR A
ARG HH it FH R R R0 IS G 0 - LR, A
A KA NIB R 1358, 10 R HEXT Na™ ik
VERCR, 72 0~20 em 2 Hp il FH g R 790 Ak B 5 A
Jiti (SO ) Ak AH Hb A B 4r 1Y U R SUR, B AR 10 ~ 20
em 2K COT F0~20 em HCO; &, 1M 0~10
em COT Frig 25 Ab BRAH 22 AN K, B R ] B 2 v 4 FH
B APTRI Ca® 2 B i Na IFIRIE = T2, il 0~
10 em 12 Na* &2 [BAK, (03 21 AR Ca™ 55
TEi g A B 1 Ca® B Mg™ FE 7E + % W
H R A K St S T BRI TR S Rk R B A ) R, Bk
FRES AR IREE S CO, A=A HCOS , Na" Bk Pk = 10
~20 em T)2f5 AR R AL EE B T R E Na®
R B M2 T A B ) A B 3 - S Sl Na
VEWLT ;20 ~ 40 em )2 Jifa FH ek R Ab B Na®
Pt X T S0 AbBE 1 B it FH e R 7R Ak #LE 0 ~ 20
em TEHH Na*' KBE R T2 ,ﬁ%”ﬂzj:igﬂf\éﬁlﬁo
LR A] ok 2 m 3 rp nl s A 1T
AROL, ATAE—E R I S dh B 1 & . 7E A
k4 B (I AT e I, R K R FH R R 0
~20 cm T I3EH R S RN ,ﬁzﬁzliﬁtg/ﬁ':':‘ , % S5 Ab
FEAN At A 2k R AL FEAE 0~ 10 em A1 10~20 em
(A L SR IR SO AbHL, R PR AT B 2 AR K R IR
FHEARURAK , (R I B 7N R 1 Ik vk 19 7 =Xk i
8% BAAE 7 v, A P 5 %8 g T A it i R 7% Ak 3
ATRIE R FH R A7 AL O 2, 36 38 8 7 3 Bl K
WRBERI )2, BRI L5 38K T S0 2R3 1 10 ~ 20
em 1JZ A S5 ZLFRAI 20~40 cm Y S3 .54 FI1 S5 AbFH
LR T S0 AR FE (1 SB) , X 5 R L 55T %



212 T XA 5T

o538 &

FAHNE SR Y AL R SRR A —
O TR AR AT R S A R R RN S A
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Ab PR R it I 2 | B a5 YL R R B

1 KRR A B A VT A SR ) B R
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BB ARIG T MWD 51T AT B 4E FAH—
S it FH R R R SRS AR ) MWD TR
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RGEA—E Al e R Ak o ) - 3 T
KA L TE 0~30 em )2 it FH Rk B ) Ak 3
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P AR INE T 1.0 mm LA A9 /K R 1 A1 38
K NS5 SO AFE GMD HI{EA = Tt ik B
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SO AP i PR = R ok BRIV TS A s 2
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