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Chemical Fertilizer Management Following Soil Analysis for Augmenting the Production

of Cassava (Manihot esculenta Crantz) Planted in Kamphaeng Saen Soil Series
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Sirisuda Bootpetch 2010: Chemical Fertilizer Management Following Soil Analysis for Augmenting the
Production of Cassava (Manihot esculenta Crantz) Planted in Kamphaeng Saen Soil Series. Master of
Science (Soil Science), Major Field: Soil Science, Department of Soil Science. Thesis Advisor:

Assistant Professor Chaisit Thongjoo, Ph.D. 94 pages.

This study aimed at chemical fertilizer management base on soil analysis to improve cassava (Manihot
esculenta Crantz) production planted in Kamphaeng Saen soil series on late and early rainy season. Randomized
Completely Block Design was used as an experimental design including 7 treatments, i.e., a) control/unfertilized
treatment (T, = 0-0-0%); b) chemical fertilizer application based on soil texture as recommended by Department of
Agriculture (T, = 16-8-16%); ¢) chemical fertilizers application based on soil chemical analysis as recommended by
Department of Agriculture (T,= 16-0-8* [on late rainy season] or T, = 16-0-4* [on early rainy season]); d-f)
chemical fertilizers based on estimated uptake of 100, 5 0, 25% of applied nitrogen; (T,= 10-0-68*, T .= 20-0-68*
and T = 40-0-68*, respectively [on late rainy season] or T,= 6-0-54*, T = 12-0-54* and T,= 24-0-54*, respectively
[on early rainy season]) and g) chemical fertilizers derived from mathematical model based on soil chemical

analysis (T,= 60-17.5-70%) [* kg N, P,O, and K,O per rai, respectively].

Results revealed that T, (T, = 60-17.5-70) effected on the highest of weight of fresh shoot, average weight
per root and width of root of cassava at 12 months for two planting seasons, and it was nearly the same as T, (T, = 40-0-
68 or T, = 24-0-54). While, the control treatment (T] = 0-0-0) had the lowest effect on weight of fresh shoot, average
weight per root and width of root for two planting seasons. Further, T, (T, =40-0-68) effected on the highest of yield
of fresh root in late rainy season, and nearly the same as T, (T, = 60-17.5-70), T, (T, = 16-0-8), and T, (T, = 16-8-16),
respectively. Regarding planting cassava during early rainy season, it was found that T, (T, = 60-17.5-70) effected on

the highest of yield of fresh root nearly the same as T, (T, = 24-0-54) and T, (T, = 16-8-16), chronologically.

Regarding concentration of plant nutrients in cassava leaves on two planting seasons, it was found that T, (T,
= 40-0-68 or T, = 24-0-54) and T, (T, = 60-17.5-70) effected on concentration of total N, P and K rather high, and its
concentration was nearly the same. Regarding the concentration of plant nutrient in fresh root of cassava, it was found
that T, (T, = 60-17.5-70) effected on the highest concentration of total N, while the control treatment (T, = 0-0-0)
effected on the lowest concentration of total N, P and K in cassava leaves and fresh root yield. However, T, (T3 =16-0-
8) showed the highest response on fertilizer during late rainy season, while T, (T, = 24-0-54) had the highest response

on fertilizer during early rainy season.

Student’s signature Thesis Advisor’s signature
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Production of Cassava (Manihot esculenta Crantz) Planted

in Kamphaeng Saen Soil Series
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pH (1:1) 8.03

EC, (dS/m) 0.34
Organic matter (%) 0.58
Available P (mg/kg) 34.82
Exchangeable K (mg/kg) 44.54
Exchangeable Ca (mg/kg) 2768.94
Exchangeable Mg (mg/kg) 129.51
Bulk density (p,, g/crns) 1.59
Texture Sandy loam
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pH (1:1) 7.08

EC, (dS/m) 0.41
Organic matter (%) 0.88
Available P (mg/kg) 82.28
Exchangeable K (mg/kg) 74.50
Exchangeable Ca (mg/kg) 1714.09
Exchangeable Mg (mg/kg) 77.61

Bulk density (p,, g/cm’) 1.59
Texture Sandy loam
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T, = (16-8-16) 3.94° 032 1.76 556 033 2.8 385 027 163 365 035  1.65 017" 006 111
T, = (16-0-8) 3855 031 1.68 536° 035" 2.15° 382 028  1.64 349 035 1.69° 017" 007" 1.14
T, = (10-0-68) 3.82° 032 1.69 5309 031  225° 3.69 026 1.57 3.60 034 173" 015" 006" 1.09
T, = (20-0-68) 401" 031 173 5750 032" 233" 385 026 151 374 034 1.66° 016 007" 1.10
T, = (40-0-68) 424" 032 188 6.19° 037" 242" 391 028 170 383 036  1.83° 0.19°  0.11° 1.14
T,=(60-17.5-70) ~ 4.16" 032  1.65 639" 037" 237 414 029 1.66 370 034 1.63 022 0.3 119
F-test *k ns ns *k G *k ns ns ns ns ns *k *k *k ns

CV (%) 4.92 557 10.98 928  9.88  12.19 757 654  9.14 467 773 628 19.75  40.56  8.02
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T, = (0-0-0) 103.18 208.65 262.53 308.13 3.43 3.75 8.10° 9.18° 4.98°
T, = (16-8-16) 104.45 229.98 288.63 332.88 3.35 3.68 10.08"  11.90° 6.14°
T, = (16-0-4) 110.60 24335 296.75 339.43 3.18 4.10 1.15™  13.78" 6.47"
T, = (6-0-54) 100.35 214.83 267.25 318.38 3.23 3.53 9.48% 10.33° 5.79"
T, = (12-0-54) 101.05 218.45 270.38 317.75 2.78 3.53 10.50™  14.23" 5.74"
T, = (24-0-54) 110.83 255.13 317.13 348.38 3.45 3.33 17.45" 21.91" 8.10"
T, = (60-17.5-70) 110.78 268.43 323.63 359.38 3.45 3.53 16.25" 24.00" 8.81"
F-test ns ns ns ns ns ns * w3 w3
CV (%) 13.10 15.37 14.04 11.68 13.06 21.04 4735 51.68 24.78
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#u/19) RAADAN  ADNI (NN.) (%) oAU (Harvest
(%%.) (%%.)
(root to shoot ratio) index)
T, = (0-0-0) 12.72° 8.81" 0.92° 5.71° 26.01™ 24.10 2.58" 0.72"
T,=(16-8-16) 13.97" 8.70" 1.00"™ 6.25" 24.36" 24.26 2342’ 0.70"
T, = (16-0-4) 13.45" 8.45" 0.99" 6.72" 23.89" 24.35 2.15" 0.68"
T, = (6-0-54) 13.68" 7.88" 1.09° 6.45" 25.43" 24.34 239" 0.70"
T, = (12-0-54) 13.44° 7.92" 1.06" 631" 27.96" 24.74 235" 0.70"
T, = (24-0-54) 16.59" 8.40" 1.24' 6.75" 28.41" 24.68 2.10° 0.67"
T, = (60-17.5-70) 17.20" 8.04" 135" 7.23° 29.63° 24.73 1.96° 0.66"
F_test ek % ek % ek ns % %
CV (%) 13.33 6.04 14.82 9.46 9.61 4.49 15.17 4.82
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A A A A A
3 10U 6 DU 9 1AOU 12 1hoU 12 1hoU
N p K N p K N p K N p K N P K
T, = (0-0-0) 3.82°  0.33°  1.87 447 043 232" 486 041" 240 447 047  1.86 020" 015 130
T, = (16-8-16) 414" 038" 1.93 4.63° 046" 230 476 0.40™ 224 434 044 189" 020" 0.2 122
T, = (16-0-4) 426" 038" 2.06 476 045 225 474 039 2.10 440 045 187" 022" 014 120
T, = (6-0-54) 3.99°  0.33°  2.11 484 048 231 482 043" 232 447 048 192" 020" 0.14 131
T, = (12-0-54) 400 036"  2.02 487 047 261 484 038" 224 451 048  1.94" 022" 014 126
T, = (24-0-54) 440" 042" 211 502° 050" 274 467 036° 236 433 045 195 021" 013 126
T, = (60-17.5-70) 465" 039" 2.12 535 054" 2.68 501 036° 2.12 448 044  1.95° 034" 0.14 121
F-test * * ns *k *k *k ns * ns ns ns * * ns ns
CV (%) 9.60 1294 7.1 617 743  9.09 445 894  9.99 423 543 2.59 2790 11.51  9.57
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T, =(0-0-0) 0
T, = (16-8-16) 77.39"
T, = (16-0-8) 100.39"
T, = (10-0-68) 22.68°
T, =(20-0-68) 33.09™
T, = (40-0-68) 39.90"
T, = (60-17.5-70) 23.37°
F-test ok
CV (%) 16.99
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(nn.Hawnan/nn. o 14)
T, =(0-0-0) 0
T, = (16-8-16) 28.99"
T, = (16-0-4) 38.83"
T, = (6-0-54) 30.11°
T, = (12-0-54) 18.72°
T, = (24-0-54) 52.94°
T,=(60-17.5-70) 28.95"
F-test ¥
CV (%) 19.64
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