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Limitation on Water Retention Improvement by Organic

Fertilizer in Coarse Textural Soils

098 AgINA’

Tawin Krutkun

ABSTRACT

Incubation of duck manure or composted filter pressed cake in sandy loam soil (Ban Bung soil
series) or loamy sand soil (Thai Muang soil series) at ratio of manure to soil of 0:1, 0.25:1, 0.5:1, 0.75:1
and 1:1 (by volume) at 50% water holding capacity for 1, 2, 4, 8, 12 weeks caused 1) reduction in bulk
density and 2) increasing in moisture content at -0.033 MPa as increasing rate of added organic matter.
These effects maintained longer than 12 weeks. To improve water retention at -0.033 MPa from Pw =

10% up to Pw = 20%, for a sandy loam (Ban Bung soil series) needs organic matter addition at ratio
about 0.4:1 to 0.5:1 while a loamy sand (Thai Muang soil series) needs as high as ratio 0.5:1 to 0.75:1,
which is too high for cultural practice.

Key words : Water retention, organic fertilizer, coarse textured soil
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Table 1

Bulk density of Ban Bung soil, gm/cm’.
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Organic matter:soil Incubation period, (week) Mean
(by volume) 1 2 4 8
0:1 1.680 a' 1.618 a 1.621 a 1.633 a 1.638 a
0.25:1 duck manure 1.353 b 1.314 b 1.253 b 1.344 b 1.316 b
0.50:1 " 1.2563 b 1.161 ¢ 1.100 ¢ 1.215 ¢ 1.182 ¢
0.75:1 ! 1.112 b 1.045 ¢ 0.943 d 1.071 d 1.043 d
1:1 ! 0.990 b 0.931 ¢ 0.905 d 1.004 d 0.957 e
0.25:1 pressed cake 1.513 a 1.461 b 1.401 b 1.507 b 1.469 b
0.50:1 1.402 a 1.294 ¢ 1.305 ¢ 1.395 ¢ 1.349 ¢
0.75:1 1.226 b 1.229 ¢ 1.152 d 1.258 d 1.216 d
1:1 " 1.1756 b 1.168 ¢ 1.092 d 1.236 d 1.168 d
1sd.o1 0.327 0.146 0.092 0.097 0.053
CV (X),% 14.50 6.74 4.44 4.30 5.06
1.300 a° 1.247a° 1.197 b 1.296 a
1.260
Isd.01 = 0.062 CV(X) = 7.63%

1 different alphabets in column for significant difference at P = 0.99

2 different alphabets in row for significant difference at P = 0.99
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Percent Moisture content (Pw) at TAP (-0.033 MPa) of Ban Bung S.

(5rgéi1ic matter:soil Incuba[riorxrlwpcriocii,u (week) 7 Mean
( by volume) 1 2 4 8 12

011 9.42 a' 7.84 a 8764 8.87 a 9.29 a 8.83 a
0.25:1 duck manure 13.46 b' 12.66 b 13.73 b 17.04 b 16.27 b 14.43 b
0.50:1 ! 18.97 ¢ 16.29 ¢ 20.59 ¢ 20.58 b 21.74 ¢ 19.63 ¢
0.75:1 24.25 b 21.05 d 25.66 d 29.47 ¢ 26.62 d 25.41 d
1:1 ! 27.69 e 25.99 e 29.06 € 34.92 d 31.76 e 29.88 e
0.25:1 pressed cake 18.88 b 14.85 b 17.58 b 18.15 b 17.67 b 17.42 b
0.50:1 22.43 C 21.66 ¢ 21.85 ¢ 24.11 ¢ 21.06 bc  22.22 ¢
0.76:1 ! 26.02 d 25.62 d 28.27 d 26.20 ¢ 26.60 ¢ 26.14 d
1:1 32.07 € 27.78 30.98 € 32.46 d 27.20 d 30.10 e
Isd.o1 1.887 2.499 2.372 3.706 3.468 2.026

CV (X),% 5.05 7.47 6.27 9.09 9.22 4.64

21.47 a° 19.30 b® 21.83a  23.53 ¢ 21.69 a o156

I1sd.01 = 1.449 CV(X) = 4.64%

1 different alphabets in column for significant difference at P = 0.99

2 different alphabets in row for significant difference at P = 0.99
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Table 3 Bulk density of Thai Muang soil, gm/cm®.

Organic matter:soil Incubation period, (week) Mean
(by volume) 1 2 4 8
0:1 1.776 al 1.654 a 1.633 a 1.685 a 1.687 a
0.25:1 duck manure 1.487 b 1.404 b 1.409b 1.409 b 1.387b
0.50:1 " 1.322 ¢ 1.250 bc 1.179 ¢ 1.229 ¢ 1.245¢
0.756:1 " 1.201d 1.114 ¢ 0.055 d 1.114 d 1.121d
1:1 " 1.142d 1.000 ¢ 1.014 d 1.063 d 1.052 ¢
0.25:1 pressed cake 1.640 b 1.601 a 1.471 b 1.650 b 1.565 b
0.50:1 ! 1.530 ¢ 1.461b 1.403 b 1.464 b 1.464 c
0.75:1 " 1.466 C 1.385 bc 1.296 c 1.366 c 1.378d
1:1 ' 1.346d 1.267 ¢ 1.212 ¢ 1.324 ¢C 1.287 e
}Sd.Ol 0.080 0.160 0.087 0.100 0.0562
CV (X),% 3.22 6.87 3.89 4.26 4.66
1.434 a2 1.348a2 1.297b 1.353 a
1.3568

1sd.01 = 0.092,

CV(X) =10.53%

1 different alphabets in column for significant difference at P= 0.99

2 different alphabets in row for significant difference at P = 0.99
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Table 4  Percent Moisture content (Pw) at TAP (-0.033 MPa) of Thai Muang soil, %.
Organic matter:soil Incubation period, (week) Mean
(by volume) 1 2 4 8 12

on 12.92 a' 8.44 a 11.63 a 11.86 a 11.21 a 11.64 a
0.25:1 duck manure 15.08 a' 13.65 b 14.46 a 18.46 b 15.84 b 15.50 b
0.50:1 " 19.95 b 17.12 ¢ 19.31 bc  20.49 b 20.05 ¢ 19.36 ¢
0.75:1 ! 21.79 b 19.28 d 22.07 ¢ 24.12 ¢ 24.02 d 23.03 d
1:1 ! 25.07 ¢ 22.31 e 25.28 d 28.55 d 25.98 d 25.44 €
0.25:1 pressed cake 15.41 a 13.29 b 12.63 a 14.80 b 14.34 b 14.08 b
0.50:1 ! 17.60 b 16.79 ¢ 16.84 b 18.59 ¢ 16.48 ¢ 17.26 ¢
0.75:1 ! 18.84 bc 18.49 d 19.20 bc  20.39 cd  20.50d 19.48 d
1:1 " 21.44 ¢ 20.63 € 21.64 C 22.76 d 22.74 € 21.84 €
I1sd.01 2.757 1.699 2.908 2.533 1.532 0.989
CV (X),% 8.52 5.80 9.26 7.31 4.65 7.23

o 18.67 a° 16.91 a” 18.12a  20.00 a 19.02 a

18.54

1sd.01 = 2.485,

CV(X) = 21.77%

1 different alphabets in column for significant differmce at P = 0.99

2 different alphabets in row for significant difference at P = 0.99
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