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Response of Cassava to Nutrient Management on Loamy Soil : Huai Pong Series
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ABSTRACT

To increase cassava production in present situation of costly chemical fertilizer, perform
good nutrient management which is specified to production area should be determined. Therefore,
the response of cassava to nutrient management in loamy soil in eastern part of Thailand had been
investigated. This research was aimed to get the most effectively recommendation of fertilizer
application for cassava grown in loamy soil. The experiment was conducted on Huai Pong Soil
Series (Hp) loamy soil, at Muang District, Rayong Province during 2011 to 2013. The experimental
design was a split-plot with three replications. Main plot consisted of three cassava varieties:
Rayong 9, Rayong 11 and CMR46-47-137. Sub-plot was implemented with ten procedures of
fertilizer application: 0-0-0, 16-8-16, 16-8-0 , 0-8-16, 16-0-16, 16-8-8, 8-8-16, 24-8-16 , 16-8-24
and 16-16-16 kg (N-P,05-K,0)/rai. Results showed that variety and fertilizer were significantly
affected on cassava yield. Rayong 9 gave the highest yield at 6,274 fresh weight kg/rai and 1,970
starch kg/rai followed by CMR46-47-137 provided 5,982 fresh weight kg/rai and 1,792 starch
kg/rai. While, Rayong 11 gave the lowest yield at 5,941 fresh weight kg/rai and 1,777 starch
kg/rai. Using fertilizer of 16-8-24 kg (N-P,0,-K,O)/rai gave the most benefit and net income
(13,586 baht/rai), suited for economic return. All three cassava varieties showed potassium uptake
higher than nitrogen and phosphorus uptake. Rayong 11 showed the highest nitrogen and potassium
uptake. Generally, cassava production at yield 6,065 kg/rai has been required 4.47, 5.56 and 17.07
of N-P-K (kg/rai) uptake or input fertilizer at 4.47, 12.73 and 20.48 of N-P,0,-K,O (kg/rai).
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Figure 1 10 days rainfall(mm.) in 2011/2012 (9th March 2011-29" February 2012), 1,721.7 mm.
in 2012/2013 (9" March 2012 - 7" March 2013), 1,660.4 mm.

Source : Meteorological Station. Agriculture Huay Pong, Rayong.

Table 1 Characteristics of Huai Pong soil series at Rayong Province before planting Cassava in 2011/2012.

Soil depth le 5 Avai.P’ ExchK' Texture’
OM™ (%)
(cm) (soil: water 1:1) (mg/kg) (mg/kg)
0-20 4.5 1.00 100 44 Loamy sand
20-50 4.7 0.95 105 46 Loamy sand
'Peech (1965) soil : water = 1:1 : Walkley and Black (1965)
’ Bray and Kurtz (1945) ¢ Schollenberger and Simon (1945) : Hydrometer method

4
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Table 2 Characteristics of Huai Pong soil Series at Rayong Province after planting Cassava in 2012/2013.

1 2

Treatments Soil depth pH OM Avai.P’ ExchK'

(cm) (soil:water 1:1) (%) (mg/kg) (mg/kg)

Varieties (V)

Rayong 9 0-20 4.7 1.02 57 22
20-50 4.5 0.68 46 17
Rayong 11 0-20 4.7 0.91 80 20
20-50 4.6 0.64 51 18
CMR46-47-137 0-20 4.9 0.97 98 22
20-50 4.9 0.73 62 20
Average 0-20 4.8 0.97 78 21
20-50 4.6 0.68 53 18

N-P,0,K,0 (F)

0-0-0 0-20 4.8 1.00 85 19
20-50 4.6 0.65 66 19
0-8-16 0-20 47 0.94 101 26
20-50 45 0.71 53 17
8-8-16 0-20 4.8 0.99 77 21
20-50 4.6 0.66 63 18
16-8-16 0-20 4.8 0.96 88 21
20-50 45 0.69 49 23
24-8-16 0-20 4.7 1.03 79 25
20-50 4.7 0.64 57 19
16-0-16 0-20 4.7 0.97 50 23
20-50 4.8 0.70 35 19
16-16-16 0-20 4.7 0.91 65 21
20-50 4.5 0.67 53 18
16-8-0 0-20 4.8 0.96 103 15
20-50 4.8 0.71 62 13
16-8-8 0-20 4.8 0.98 74 19
20-50 4.6 0.65 44 16
16-8-24 0-20 4.8 0.92 61 23
20-50 4.8 0.73 45 21
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Table 3 Height of Cassava varieties on Huai Pong (Hp), in rainy season 2011/2012 —2012/2013

Fertilizer Varieties (CM)

Average
(kg.N-P,0,-K,O/rai) Rayong 9 Rayong 11 CMR46-47-137
0-0-0 163 168 173 168 f
0-8-16 213 196 184 197 e
8-8-16 221 191 196 203 de
16-8-16 224 222 215 220 be
24-8-16 242 211 249 234 ab
16-0-16 222 208 214 215cd
16-16-16 243 215 228 229 abc
16-8-0 202 191 187 193 e
16-8-8 224 206 220 217 cd
16-8-24 236 225 255 239a
Average 219 A 203 B 212 A 211

A=* B=* AxB =NS CV(@=100% CV(b)=25%

Remark : Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), ** : Significant at 1% level of probability, NS: Not significant

Table 4 Fresh Yield of Cassava varieties on Huai Pong (Hp), in rainy season 2011/2012 —2012/2013

Fertilizer Varieties (Kg/rai)

Average
(kg.N-P,0,-K,O/rai) Rayong 9 Rayong 11 CMR46-47-137
0-0-0 4,120 3,596 3,999 3,905 ¢
0-8-16 5,543 4,614 5,417 5,191d
8-8-16 6,421 5,365 5,940 5,909 be
16-8-16 6,786 7,082 6,535 6,801 a
24-8-16 7,298 7,347 6,951 7,199 a
16-0-16 5,883 6,360 6,326 6,190 b
16-16-16 7,196 6,863 6,294 6,784 a
16-8-0 5,958 5,219 5,307 5,495 cd
16-8-8 6,086 5,823 6,292 6,067 b
16-8-24 7,449 7,137 7,061 7,216 a
Average 6,274 A 5,941 B 5,982 B 6,065

A=** B=* AxB=NS CV(a)=87% CV(b)=93%

Remark : Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), *, ** : Significant at 5, 1% level of probability, N'S: Not significant
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Table 5 Starch of Cassava varieties on Huai Pong (Hp),in rainy season 2011/2012 —2012/2013

Fertilizer Varieties (%)
Average

(kg.N-P,O,-K O/rai) Rayong 9 Rayong 11 CMR46-47-137

0-0-0 30.8 30.5 29.3 30.2
0-8-16 31.6 30.6 30.3 30.8
8-8-16 31.2 29.8 29.5 30.2
16-8-16 31.1 30.0 29.5 30.2
24-8-16 31.4 29.5 29.4 30.1
16-0-16 31.6 30.6 313 31.2
16-16-16 31.9 29.1 29.2 30.0
16-8-0 31.2 29.6 28.4 29.8
16-8-8 31.7 30.3 29.9 30.6
16-8-24 31.1 29.8 30.8 30.6
Average 314 A 30.0B 29.8 B 30.3

A=* B=NS,AxB =NS CV(@=49% CV(b)=22%

Remark : Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), ** : Significantat 1% level of probability, NS: Not significant

Table 6 Starch Yield of Cassava varieties on Huai Pong (Hp), in rainy season 2011/2012 -2012/2013

Fertilizer Varieties (Kg/rai)

Average
(kg.N-P,0,-K O/rai) Rayong 9 Rayong 11 CMR46-47-137
0-0-0 1,458 d 1,099 ¢ 1,204 ¢ 1,254 ¢
0-8-16 1,749 cd 1,412d 1,636 cd 1,599 d
8-8-16 2,003 abc 1,601 cd 1,752 bed 1,785 ¢
16-8-16 2,112 ab 2,122 a 1,933 abc 2,056 ab
24-8-16 2,297 a 2,160 a 2,048 ab 2,168 a
16-0-16 1,856 be 1,945 ab 1,900 abc 1,900 be
16-16-16 2,296 a 2,001 ab 1,841 be 2,046 ab
16-8-0 1,759 cd 1,544 cd 1,524d 1,609 d
16-8-8 2,039 abc 1,762 be 1,892 abc 1,897 be
16-8-24 2,318 a 2,127 a 2,184 a 2,209 a
Average 1,990 A 1,777 B 1,791 B 1,846

A=* B=* AxB =NS CV(@=113% CV(b)=93%

Remark : Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), ** : Significantat 1% level of probability, N'S: Not significant
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Table 7 Nutrients uptake (kg nutrient/rai) by cassava at 12 months on Huai Pong (Hp) Loamy sand soil in

rainy season 2011/2012-2012/2013

Leaf (kg nutrient/rai) Stem (kg nutrient/rai) Stalk (kg nutrient/rai)
Treatments

N P K N P K N P K
Rayong 9 7.19 0.95 1.73 4.26 1.05 2.01 3.14 1.14 3.14
Rayong 11 7.55 1.23 1.82 3.18 1.18 1.84 2.89 1.08 3.62
CMR46-47-137 7.04 0.92 1.64 3.68 1.48 1.94 2.86 1.19 3.35
Average 7.26 1.03 1.73 3.70 1.24 1.93 2.96 1.14 3.37
N-P,0.-K,0 (F)
0-8-16 5.87 0.9 1.64 2.8 1.17 1.86 2.29 1.02 3.26
8-8-16 6.62 0.97 1.57 3.12 1.26 1.81 2.71 1.14 3.12
16-8-16 7.85 1.22 1.89 3.8 1.5 2.12 3.07 1.22 3.59
24-8-16 8.58 1.16 2.08 4.72 1.1 2.21 3.28 1.12 3.67
16-0-16 6.81 0.9 1.68 3.18 1.11 2.08 2.93 1.14 3.86
16-16-16 7.27 1.08 1.68 4.13 1.17 1.88 3.41 1.21 3.48
16-8-0 7.75 1.14 1.61 3.44 1.51 1.28 3.12 1.11 2.18
16-8-8 6.5 0.88 1.33 3.54 1.05 1.39 2.74 1.04 2.83
16-8-24 8.06 1.03 2.08 4.59 1.25 2.72 3.26 1.27 4.35
Uptake (%) 72.46 10.28 17.27 53.86 18.05 28.09 39.63 15.26 45.11

Table 8 Nutrients uptake (kg nutrient/rai) by cassava at 12 months on Huai Pong (Hp) Loamy sand soil in

rainy season 2011/2012-2012/2013

Root Total uptake Yield

Treatments (kg nutrient/rai) (kg nutrient/rai) (kg/rai)
N P K N P K

Rayong 9 291 5.30 16.29 17.48 (2.79) 8.41(1.34) 24.96 (3.98) 6,274 A
Rayong 11 3.48 5.51 18.29 17.08 (3.16) 8.99 (1.52) 24.54 (4.13) 5941 B
CMR46-47-137 1.78 5.86 17.12 15.33 (2.57) 9.41 (1.58) 22.90 (3.83) 5,982 B
Average 2.72 5.56 17.07 18.4 8.94 24.13 6,065
N-P,0.K,0 (F)
0-8-16 2.47 4.89 16.22 13.44 (2.59) 7.99 (1.54) 22.89 (4.41) 5,191 e
8-8-16 2.82 5.57 17.23 15.26 (2.59) 8.93 (1.52) 23.84 (4.04) 5,909 ¢
16-8-16 5.47 6.11 19.42 20.17 (2.97) 9.81 (1.45) 26.76 (3.94) 6,801 ab
24-8-16 4.64 6.18 19.5 21.25(2.96) 9.55(1.33) 27.67(3.85) 7,199 a
16-0-16 6.16 5.21 16.9 19.04 (3.13) 8.31(1.37) 24.50 (4.02) 6,190 be
16-16-16 4.75 5.75 18.23 19.56 (2.89) 9.06 (1.34) 25.90 (3.82) 6,784 ab
16-8-0 43 4.81 11.01 18.62 (3.39) 8.80 (1.61) 16.09 (2.93) 5,495d
16-8-8 4.93 5.37 13.98 17.69 (2.92) 8.33 (1.38) 19.51 (3.22) 6,067 be
16-8-24 4.66 6.18 20.93 20.56 (2.92) 9.71 (1.38) 30.06 (4.26) 7,216 a
Uptake (%) 16.49 20.52 62.99 35.75 17.37 46.88

() = Nutrient uptake Kg/ton yield
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Table 9 Nutrients used efficiency (kg nutrient/rai) by cassava at 12 months on Huai Pong (Hp) Loamy
sand soil in rainy season 2011/2012-2012/2013

Yield Total uptake (kg nutrient/rai) Nutrients used efficiency (kg nutrient/rai)

Treatments

N P K N P K
Rayong 9 6,274 A 17.48 8.41 24.96 359 746 271
Rayong 11 5,941 B 17.08 8.99 24.54 348 661 242
CMR46-47-137 5,982 B 15.33 9.41 22.90 390 636 249
Average 6,065 18.4 8.94 24.13 330 678 254
N-P,0.-K,0 (F)
0-8-16 5,191d 13.44 7.99 22.89 386 650 227
8-8-16 5,909 be 15.26 8.93 23.84 387 662 248
16-8-16 6,801 a 20.17 9.81 26.76 337 693 254
24-8-16 7,199 a 21.25) 9.55 27.67 339 754 260
16-0-16 6,190 b 19.04 8.31 24.50 325 745 253
16-16-16 6,784 a 19.56 9.06 25.90 347 749 262
16-8-0 5,495 cd 18.62 8.80 16.09 295 624 342
16-8-8 6,067 b 17.69 8.33 19.51 343 728 311
16-8-24 7,216 a 20.56 9.71 30.06 351 743 240
Uptake (%) 35.75 17.37 46.88

() = Nutrient uptake Kg/ton yield

Table 10 Analysis of marginal rate of return of cassava production under different nutrient managements

on Huai Pong (Hp) in rainy season 2011/2012-2012/2013

Treatments Yield (Kg/rai) Total cost (Bath/rai) Benefit (Bath/rai) MRR (%)
Rayong 9 6,274 2,805 10,372 -
Rayong 11 5,941 2,805 9,671 -
CMR46-47-137 5,982 2,805 9,757 -
N-P,0,-K,0

16-8-0 5,191d 755 10,546 -
0-8-16 5,909 be 944 9,957 D
16-0-16 6,801 a 1,031 11,763 441
16-8-8 7,199 a 1,039 11,701 D
8-8-16 6,190 b 1,068 11,341 D
16-8-16 6,784 a 1,303 12,979 447
24-8-16 5,495 cd 1,551 13,565 236
16-8-24 6,067 b 1,567 13,586 131
16-16-16 7,216 a 1,594 12,653 D

D is dominated treatment.

2011-2012 cassava price 2.10 baht/kg.

The fertilizer plant and the maintenance of 2,805 baht/rai.

46-0-0 fertilizer price 11.80 baht/kg 18-46-0 fertilizer price 20.00 baht/kg
0-46-0 fertilizer price 27.00 baht/kg  0-0-60 fertilizer price 18.30 baht/kg
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