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Chemical Fertilizer Management in Combination with Soil Conditioners for

Increasing Yield of Cassava (2" year)
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ABSTRACT

The application of chemical fertilizer in combination with soil conditioners was
investigated for increasing yield of cassava var. Huay Bong 60 (2nd year). The experimental
design was arranged in a randomized complete block (RCBD). The result revealed that the
application of chemical fertilizer at the rate of 12.01-0-13.41 kg N-P,05-K,O/rai in combination
with organic fertilizer of 163 kg/rai provided the highest plant height, branch/plant, fresh root
yields and average weight/root, which were not different from the application of chemical fertilizer
based on soil analysis in combination with zeolites of 50 kg/rai. Furthermore, the application of
chemical fertilizer at the rate of 12.01-0-13.41 kg N-P,05-K,0O/ rai in combination with organic
fertilizer of 163 kg/rai had the highest starch/area, concentrations of N and P in cassava root,
which were not different from the applications of chemical fertilizer based on soil analysis in
combination with zeolites and pumice of 50 and 50 kg/rai, respectively. However, comparing
yield and yield component of cassava grown in the first and second year, it was found that the

application of chemical fertilizer at the rate of 12.01-0-13.41 kg N-P,05-K,O/rai in combination
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with organic fertilizer of 163 kg/rai increased the average weight/root. On the other hand, fresh
root yield increased after using chemical fertilizer based on soil analysis and application of
chemical fertilizer based on soil analysis in combination with zeolites of 50 kg/rai. The application
of 75% chemical fertilizer based on soil analysis with pumice rate of 50 kg/rai and fertilizer rate
of 9.02-0-10.06 kg N-P,05-K,O/rai in combination with organic fertilizer rate of 122 kg/rai
increased starch content while fresh root yield reduced in control treatment.

Keywords: chemical fertilizer, organic fertilizer, cassava, soil conditioners
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Table 1 Properties of initial soil and organic fertilizer.

Properties Soil (0-30 cm) Properties Organic fertilizer

pH (1:1) 6.15 pH (3:50) 6.30
EC, (dS/m) 0.22 EC (1:10, dS/m) 3.97
Organic matter (%)Y 0.45 Total N (%) 2.45
Available P (mg/kg)? 513 Total P,05 (%) 4.91
Exchangeable K (mg/kg)¥ 16.62 Total K,0 (%) 1.59
Exchangeable Ca (mg/kg)® 825 Total Ca (%) 1.11
Exchangeable Mg (mg/kg)? 78.39 Total Mg (%) 0.31
Cation exchange capacity (cmol/kg) 2.42 Total Fe (%) 0.92
Field capacity (FC, % by mass)¥ 8.65 Total Mn (%) 0.19
Permanent wilting point (PWP, % by mass)¥ 2.57 Total Cu (%) 0.003
Available moisture capacity (AWCA, % by mass)¥ 6.08 Total Zn (%) 0.02
Texture? loamy sand Total Na (%) 0.27

Moisture (%) 13.12
Note ¥ = Walkey and Black method (Walkey and Black, 1934)

2 = Bray Il method (Bray and Kurtz, 1945)

3 = Extracted with NH,OAc pH 7.0 (Pratt, 1965)

¥ = padmdgiinegn (2551)

¥ = Pipette method (AtK1a138N1A3TNUgWINYN, 2554)
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Table 2 Growth of cassava at different growth stages.
Fresh shoot yield
Height (cm) Branches/plant .
Treatments (ton/rai)
3MAPYZ g MAPY-Z 9 MAPY 2 12MAPYZ 3 MAPYZ 6 MAPYZ 9 MAPYZ 12 MAPY 12 MAPY- 2
2/
T, = control 50.72¢ 73.84" 92.56" 126.38° 1.42f 1.60" 1.71° 1.81° 3.63
T, = IFpoa100% 70.63%° 132.58% 163.42" 237.50° 1.83" 2.16° 2.36™ 2.60™ 4.76™
T3 = IFpoa100% 1250 73.42%° 142.53° 178.64% 259.38% 1.92° 2.36% 2.48% 2712 5.39°
T4 = IFpoa100%+Ps0 72.35% 137.64 170.56% 248.64 1.87" 2.25%¢ 2.39> 2.68% 4.85°
Ts = IF1501.0.13.417OF 463 78.56% 157.32% 183.56% 267.56° 2.167 2432 2.57° 2.75° 5.45°
Te = IFpoa7s% 60.25° 118.56° 130.63° 184.32 1.65° 1.90° 2.10° 2.22° 4.26°
T7 = IFpoa7s%+Zs0 65.66 125.13% 143.82% 216.82° 1.75% 2.08%% 2.26° 2.46¢ 4.51%%
T = IFpoa7s9%+Pso 62.38° 120.38° 137.65% 200.55° 1.73% 1.94% 2.13¢ 2.32° 4.35%
Te = IFg02:0-10.06FOF 122 67.42 130.64% 150.56% 223.15° 1.80 2.10%% 2.30° 2.53% 464"
F_test *% *%* *% *% *%* *% *% *% *%
CV (%) 13.32 13.97 12.96 13.21 13.27 11.42 12.13 12.43 13.85

¥ Months after planting

2 means within the same column followed by the same letter or letters indicated no statistical difference by using DMRT

** indicated significant difference at P< 0.01
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Table 3 Yield and yield components of cassava at 12 months after planting.

Treatments Fresh root yield Number of Average Root width Root length Starch contents Starch yield
(ton/rai) roots/plant’  weight/root(kg)" (cm) (cm)Y (%)Y (ton/rai)
T, = control 2.439 8.44%° 0.18° 4.80° 23.61° 23.41° 0.57¢
T, = IFpoat00% 5.74 8.54°° 0.42°% 5.53%¢ 26.84% 26.84° 1.54"
T3 = IFpoat00%+Zs0 6.112 8.49%° 0.45% 5.67% 27.56% 27.52° 1.68°
T4 = IFpoat00%+Pso 5.83° 8.47° 0.43 5.60°° 27.38% 27.71° 1.62%
Ts = IF1501043417OF 163 6.15° 8.01° 0.48° 5.742 27.73° 27.83° 1.71°
Te = IFpoatsy 5.06' 8.32% 0.38¢ 5.37° 25.71° 26.73° 1.35¢
T7 = IFpoarss%*+Zso 5.38% 8.62° 0.39% 5.43% 25.83% 27.30° 1.47%
Tg = IFpoa7s%+Pso 5.25° 8.20¢ 0.40% 5.40° 26.00%° 27.15° 1.43
Tg = IFg00-010.06FOF 122 5.53% 8.43 0.41°% 5.51%¢ 26.95% 27.41° 1.52"
F_test *% *% *%* *%k *% *%* *%k
CV (%) 12.91 11.96 12.46 12.37 13.78 13.17 14.78

¥ means within the same column followed by the same letter or letters indicated no statistical difference by using DMRT

** indicated significant difference at P< 0.01
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Table 4 Harvest index and concentrations of plant nutrients in fresh root of cassava at 12 months after planting.

Treatments Harvest index Total N (%)Y Total P (%)Y Total K (%)Y

T, = control 0.40° 0.103° 0.073 0.716¢
T, = IFoopiom 0.55% 0.256" 0.147° 1.487°
T, = IFpontom+Zso 0.53° 0.264% 0.154% 1.539°
T4 = IFposroos+Pso 0.55? 0.262% 0.153%° 1.493°
Ts = IFin0101341+OF 165 0.53° 0.273° 0.162° 1.551°
To = IFponrse, 0.54° 0.233¢ 0.128" 1.208°
T; = IFpoars%*Zso 0.54° 0.245% 0.139% 1.452%®
To = IF poprsn*+Pso 0.55% 0.242% 0.133¢" 1.383%
To = IFg0201006+OF 122 0.54° 0.251% 0.143%° 1.468%

Ftest o . - .

CV (%) 14.62 13.33 14.20 13.97

¥ means within the same column followed by the same letter or letters indicated no statistical difference by using DMRT

** indicated significant difference at P< 0.01
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Table 5 Comparison of weight/root, fresh root yield, starch contents and starch yield of cassava planted in the 1** and 2" year.

Weight/root (kg) Fresh root yield (ton/rai) Starch contents (%) Starch yield (ton/rai)
Treatments 1% year! 2" year T-test 1% year! 2" year T-test 1% year? 2" year T-test 1% year? 2" year T-test

T4 = control 0.21 0.18 ns 2.67 243 * 23.54 23.41 ns 0.63 0.57 ns
T, = IFpoa-100% 0.40 0.42 ns 5.43 5.74 * 26.55 26.84 ns 1.44 1.54 ns
T3 = IFpoa100%+Zs0 0.42 0.45 ns 5.75 6.11 * 27.32 27.52 ns 1.57 1.68 ns
T4 = IFpoa100%+Pso 0.41 0.43 ns 5.55 5.83 ns 27.45 27.71 ns 1.52 1.62 ns
Ts = IFi2010 0.42 0.48 * 5.88 6.15 ns 27.56 27.83 ns 1.62 1.71 ns
13.417OF 163

Ts = IFpoa7so 0.37 0.38 ns 4.84 5.06 ns 26.42 26.73 ns 1.28 1.35 ns
T7 = IFpoa7s%+Zso 0.39 0.39 ns 5.21 5.38 ns 26.75 27.30 ns 1.39 1.47 ns
Ts = IFpoazss+Pso 0.39 0.40 ns 5.17 5.25 ns 26.65 27.15 * 1.38 1.43 ns
To = IFg02.01005+OF 122 0.40 0.41 ns 5.38 5.53 ns 26.89 27.41 * 1.45 1.52 ns

V= WIHINTT UaTADE (2558) ns = not significantly different at 0.05 probability ** indicated significant difference at P< 0.01
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