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Effects of a Soil Ameliorants on Soil Physicochemical Properties with Different
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Abstract: In order to investigate the effects of the soil ameliorants on soil physicochemical properties with different soil layers
and yield of soybean in saline meadow soil, we conducted a field experiment, four ameliorants application levels as 0, 30, 60,
120 kg-ha™", defined as CK Tl T2 T3, respectively, and the amount of fertilizer applied with the those treatments were the
same as the local conventional fertilization treatment. We compared the results of the field experiment with that of CK. T3
substantially reduced soil bulk density of 10 =40 cm soil layer by 3. 17% -3.39% , pH of 10 =40 cm soil layer of T2 and T3
reduced by 1.46% —1.83% and 1.59% -2.19% , respectively. Exchangeable sodium content of 0 —30 cm soil layer of T2
and T3 reduced by 3.08% -4.45% and 3. 61% —-3.98%. However, compared with CK, T2 and T3 substantially enhanced
the electrical conductivity, the proportion of different water stable aggregate size and the mean weight diameter (MWD). TI1,
T2 and T3 increased yield of soybean by 4.77% , 21.94% and 25.68% , and the benefit increased by 176.7, 953. 8 and
892.5 yuan-ha™', respectively. Overall, we comprehensived the effect of soil ameliorants on the soda salinized meadow soil and
benefit analysis, the optimum application rate for the degree of soil salinization in this experiment was proposed as 60 kg+ha™".
The results provide theoretical basis for the improvement of soda salinized meadow soil.
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The left and right pictures are the treatments of the same sodic saline meadow soil and the same

amount of irrigation water; The left picture shows the treatment of water irrigated; The right picture

shows the treatment of the water added the modifier.
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Fig. 1 Effects of a soil ameliorants on improvement of soda salinized meadow soil
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Fig. 2 Effects of a soil ameliorants on bulk density and porosity
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Fig. 3 Effects of the soil ameliorants on pH and soil moisture content
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Fig. 4 Effects of the soil ameliorants on exchangeable sodium content and electrical conductivity
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Table 1 Effects of the soil ameliorants on water stable aggregate (%)
LR TR Fa M P R ARG
Soil depth hb 3 Size of water stable aggregate
Treatment
/em >5 mm 2~5 mm 1~2 mm 0.5~1.0mm  0.25~0.50 mm <0.25 mm
0~10 CK 7.26 £0.41 ¢ 5.88 £0.86 ¢ 6.36 £0.55 b 8.01+£0.33 b 9.21 £0.53 ¢ 36.72 £4.69 b
Tl 8.11+£0.51 b 6.31+£0.43 b 5.21£0.69 b 8.51 £0.29 ab 9.39 £0.46 ¢ 37.53 £4.01 b
T2 11.16 £1.03 a 7.46 £0.36 a 8.01 £0.59 a 8.79+0.30 a 10.11 £0.39 b 45.53 £4.88 a
T3 11.50 £1.23 a 7.53£0.26 a 8.21 £0.64 a 8.58+£0.49 ab 11.76 £0.51 a 47.58 £5.03 a
10 ~20 CK 6.55 +£0.66 b 4.89+0.46 b 7.01 £0.36 b 7.88 £0.46 b 6.31 £0.68 b 32.64 £4.59 b
T1 7.36 £0.79 b 5.22+0.36 b 6.36 £0.43 b 8.67+0.36 b 7.32+£0.26 b 34.93 £3.16 b
T2 10.46 £1.01 a 8.31+0.46 a 9.31 £0.69 a 11.03 £0.56 a 9.97 £0.89 a 49.08 £3.06 a
T3 10.69 £0. 66 a 8.44 +0.51 a 9.43 +0.88 a 11.11 £0.79 a 10.21 £1.03 a 49.88 £4.36 a
20 ~30 CK 5.49£0.49 b 3.22+0.34 b 5.55+0.55 b 4.26 +0.55 b 4.98 £0.47 b 23.50 £3.34 b
Tl 5.89+£0.35 b 3.59+£0.29 b 4.24 +£0.46 b 5.49+0.69 b 5.69£0.55 b 24.90 £3.59 b
T2 7.23 £0.67 a 4.38 £0.57 a 6.39 £0.47 a 7.22 £0.64 a 8.01 £0.67 a 33.23+4.11 a
T3 8.01 +0.44 a 4.44 £0.36 a 6.44 £0.33 a 7.36 £0.76 a 8.14 +0.59 a 34.39£3.29 a
30 ~40 CK 3.16 £0.26 a 2.99 £0.36 a 4.89+0.33 a 3.99£0.37 a 4.26 £0.52 a 19.29 £1.79 a
T1 3.33£0.19 a 3.03+£0.42 a 4.44 +£0.56 a 4.03+£0.49 a 4.39+£0.43 a 19.22 £2. 11 a
T2 3.49 +0.14 a 3.26 £0.19 a 4.79 £0.54 a 4.11+£0.36 a 4.41 £0.64 a 20.06 £2.64 a
T3 3.55+0.27 a 3.38+£0.28 a 4.95+0.39 a 4.10£0.54 a 4.40 £0.55 a 20.38+1.03 a

2.5 KEFIx1+1E MWD 1 GMD #9850

MWD Pifi e [ 550 it FH £ i 38 2 s 3 e ¥ 5
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KO (I 5A) o GMD i K 5 FH G R0 A AR
16,0 ~10 em FRIH T2 Ah P AR, W2 = T CK Al
T1 ZbEE 4> 5480 12. 93% 1 10. 26% (P <0.05) ,
10 ~20 em 240 FHARIR 3 220,20 ~30 em 3R

Ky CK Kb P f e, %8 T2 5411 9. 77% (P <0.05) ,
MMi 30 ~40 em + 2B A0 FEA K B K (K 5B) .
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AL B BRI R 2 7 B AN R 2 iR« 45 Ah R AR
TG M 25 5, A () el R ) Ak BB SIEBI BpR
RBCRN = 5 38 T CK AR B, o T2 A1 T3 b3 H
PRIEFOR BRI 25 = T CK, 43000 /& 15. 68%
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Fig. 5 Effects of a soil ameliorants on MWD and GMD
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Table 2 Effects of the soil ameliorants on yield and yield components of soybean
e 3 FURRIER FRRR L ER T s
Plant height Pods number Seeds number 100-seed Yield
Treatment
/cm per plant per plant weight/g /(kg-hm~?)
CK 66.28 £3.45 a 16.65+1.16 b 29.17 £2.16 b 19.03 £0.03 a 1666. 1 £39.47 ¢
Tl 66.91 £4.33 a 17.13£1.09 b 30.99 £2.33 b 19.01 £0.02 a 1768.2 +£45.28 b
T2 67.40 £3.69 a 19.26 1. 11a 35.86+1.98 a 19.12£0.04 a 2058.0 £43.16 a
T3 67.58 £4.48 a 19.31 £0.99 a 37.16 £1.57 a 19.12£0.04 a 2132.6 £40.32 a
2.7 KEHHMESH CK AL, T1 AbFEEE 102. 1 kg+km ™, KT A

H T SR A e ) B2 5 T R Ak A R
SURAEAT 12 S 25 IR T 5 A AT T 5 AR AS [R] Ak
BRI 7 R S, A P R A A
(5 76 kg ) AN, h3E 3 AT A, 5

3.2 Jt-kg ™', T1 LbFERE 176.7 Jt-kg ™", i T2 A1

T3 14y~ 391

.8 Fl1466.4 kg-km ™2, T2 Fl T3 4 5|1

Iz 953. 8 F1892. 5 5T -km ™, AT WL N2 Rk 144 743
Br, T2 REPREAL T I E AL B

R3O
Table 3 Benefit analysis

. . R AR BRI 2] )
- e B - Bl
Kb 3R i The amount of Cost of soil
Increase yield Increase benefit Increase income
Treatment Yield/ (kg-hm~?) soil ameliorant ameliorant
/(kg-hm~?) /(yuan-hm ~2) /(yuan-hm~?)
/(kg+hm™?%) /(yuan-hm~?)
CK 1666. 10 £39.47 ¢ — — 0 0 —
T1 1768.20 +45.28 b 102. 1 326.7 30 150 176.7
T2 2058.00 +43. 16 a 391.8 1253. 8 60 300 953.8
T3 2132.60 +40.32 a 466. 4 1492. 5 120 600 892.5
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