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Effects of Soil Conditioner Treatments on the Changes
of Soil Physical Properties and Soybean Yields

In Sang Jo, Bong Koo Hur, Kwan Shig Ryu, Ki Tae Um and Seong Jin Cho

Summary

This experiment was designed to find out the effects of soil conditioner, Polyacrylamide

(PAM) and Bitumen, on the changes of soil aggregate properties and crop yields.

The soil conditioners were treated at the rates of 0.5% and 1% to sandy loam and silty clay

loam soils. The aggregate stability, wetting angle, mean weight diameter and air permeability

were analyzed. Pot experiments were carried out to investigate the soybean growths and soil

property changes after the soil conditioners were sprayed to surface soils.

Soil aggregate stability was increased remarkably by the soil conditioner, PAM and Bitumen,

treatments. PAM was more effective in sandy loam than silty clay loam, but Bitumen was better
in silty clay loam. Wetting angle of the soil was changed slightly by PAM treatment, but it was
greatly changed to hydrophobic by Bitumen treatment.

Air permeability, water infiltration rate and moisture retention of the soils were increased by

surface application of soil conditioners, PAM and Bitumen. The growths of soybean in condi-

tioner applicated pots were better than those of untreated pots from early stage, and the yields

were increased 6-13%.
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Table 1. Physico-chemical properties of the soils wsed

Text Particle size distribution ( % ) pH oM CEC
exture
V.C.§ (C.s M. S F.S V.F.S silt Clay (1:1) (%) (me/100 §)
SL L6 6.5 18. 9 28.7 50 28.1 112 50 L 01 7.45
SiCL 0.5 20 L7 20 Lo 53 8 39. 0 55 0. 82 12. 76
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Table 2. Distribution of aggregate size after wet sieving of the different treated sdils

Tex - Aggregate size (ma) Mean weight
Treatment
ture > 2 1 -2 0.5-1 0.25-0.5 01-025 <01 dameter ()
Untreated 0.6 25 54 18. 0 38.0 355 0. 25
PAM 0.5% 93. 6 21 10 05 0.7 21 2 85
SL ” 1% 95 0 17 0.6 11 12 04 2 89
Bitumen
89, 25 14 2 0
5% 9, 0 0 3 21 273
" 1% 92 7 31 11 L1 L9 01 2. 84
Untreated 2 2 38 13. 8 24,1 18. 9 37.2 0. 37
PAM 0.5 % 80. 2 31 L3 L6 26 1. 2 2 48
SiCL .” 1% 85. 5 53 L0 L7 27 4.6 2 66
Bitumen 85 7 25 Ls 09 15 80 2 63
0.5% ) .
7 1% 86. 3 53 35 34 07 08 2171
Table 3. Comparision of aggregate charac teristics
Stability Sedi ment ed Wetting Angle Intrinsic
Texture Treatment bulk density air - water
Index (%/ex) (%) permeability ratio
Untreated 0. 36 0. 98 63 0 43. 4
PAM 0. 5% 6. 76 L 35 67. 7 31
SL ” 1% 8. 77 1 45 65. 9 25
Bitumen
9 78. 6 L4
0.5% 373 L0 8.
4 1% 6. 37 L 10 87. 5 12
Untreated 0 38 L 24 7.0 46. 0
PAM 0.5% 192 1 35 64. 2 1L 9
297 L 43 68. 7 10. 1
SiCL B;ltumen1 *
27 L 19 79. 6 19.7
0.5% 0
4 1% 3 44 116 8L 4 15. 1
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Table 4. Growth and yields of soybean

Stem length No. of branch Stem Grains Yield
Treatment (em) (No. diameter per hill
6. 15 7.9 78 7. 23 (mm) (No. ) ( 4/ pot) Index

Untreated 17. 1 38.7 31 7.1 10. 3 83 83 0(100)
PAM 100 & /m?* 18 9 38.8 3.2 7.2 10. 6 84 87. 6 (106)

200 4 /m? 18.5 39.3 31 7 4 10. 5 87 89, 0(107)
Bit umen

100 ¢ /m? 18. 7 39.9 36 87 10. 4 91 93.6(113)

200 § /m* 19. 7 39.1 34 81 10. 6 92 94. 0(113)
Wl EEl e) R ShTeERGES)E udl BHE D =H L3RS gaH EEd Ko oft

BBl w|d] PAM [EFE: fif kb Rl Filio| B
3 fn= gl o= Bitumen S Bt s ek

#LE 2 EM-S Bitumen BEiR s} Estod, K&
@iFEmEE PAM il 4 RSl Hins 9=k

Table 5. Size distribution of water stable aggregates of surface layer after harvest (%)

Aggregates size (am)

Treatment

>2 > 1 >05 >0 25 >01

Untreated 60. 6 5.8 6. 2 6.2 7.4

PAM 0.5 % 87.6 4.0 L4 L5 0.9

” 1% 87. 2 4.0 L7 L0 0.9

Bitumen 0.5 % 69. 1 Tl 4.0 39 5.0

” 1% 64. 6 9.0 53 39 57

Table 6. Comparison of soil physical properties for pot experiment
Bulk Three phase Moisture Air Water
Treat ment density Solid % liquid Air Content ‘;‘:"i'!‘;t‘@;‘ mm:;a: on

(g/cem?) (%) (em/ sec ) (mm/ min )
Untreated L 26 47.5 25. 8 26. 7 20. 5 357 219
PAM 100 & /m? 1 24 46. 5 26. 0 27. 6 20.9 4. 86 13 02
200 4/m? 1 24 46, 7 26. 1 27.2 20. 7 5. 35 17. 00
Bltmle;og/m 125 a7.2 26,4 26.4 20. 8 611 2 87

200 §/m? L 24 46. 8 28.0 252 22.6 " 6.69 4. 56
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Fig. 1. The changes of soil moisture retention of
different treatments after rainfall .
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