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Optimal Crop Nutrient Management for Cassava Production

on Sandy Soil Sattahip Series
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ABSTRACT

To increase cassava production in present situation of costly chemical fertilizer, it
should perform good nutrient management which is specified to production area.
Therefore, the response of cassava to nutrient management in sandy soil Sattahip series
in the eastern of Thailand had been investigated. The aimis are to get the most effectively
recommendation of fertilizer application for cassava grown on sandy soils. The experiment
was conducted on Sattahip (Sh) sandy soil, at Muaeng district, Rayong province. The
experimental design was a split- plot with 3 replications. Main plot consisted of 3 varieties
of cassava namely Rayong 9, Rayong 11 and CMR46-39-42(Rayong 84-13). Sub-plot
consisted of 10 procedures of fertilizer application namely 1) 0-0-0, 2) 16-8-16, 3) 16-8-0,
4) 0-8-16, 5) 16-0-16, 6) 16-8-8, 7) 8-8-16, 8) 24-8-16, 9) 16-8-24 and 10) 16-16-16
kg N~’P205—K20/rai. Results showed that variety and fertilizer affected cassava yield with
significant differences. The cassava CMR46-39-42 varieties gave the highest yield of 6,255
fresh weight kg /rai and 2,579 starch yield kg /rai followed by Rayong 9 5,332 fresh
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weight kg /rai and 2,180 starch yield kg/rai
while Rayohg 11 gave the lowest yielding
of 4,809 fresh weight kg /rai and 1,918
starch yield kg/rai cassava produced high
yield and starch yield at level of nitrogen
24 kg N/rai, phosphorus 8 kg PZOS/rai and
potassium 16 kgKZO/rai. The 3 cassava
varieties differed from nitrogen and
potassium uptakes except phosphorus.
Use of nitrogen fertilizer at 24-8-16 kg
N-PZOS-KZO/rai were the most benefit with the
highest average net income 12,454 baht/rai

which suited to the economic return.

Key-words: cassava, nutrient management,
sandy soil, Sattahip soil series
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Table 1. Characteristics of Sattahip soil series at Rayong province before planting

cassava in 2012/2013

Soil pH Organic Bulk
Available Exchangeable K Textural
depth (soil: water matter density
P (mg/kg) (mg/kg) . class
(cm) = 1:1) (%) (g/cm’)
0-20 49 0.70 20 16 1.63 Sand
20-50 4.8 0.36 21 16 1.84 Sand

Table 2. Characteristics of Sattahip soil series at Rayong province after planting cassava

in 2012/2013

Treatment Soil depth PH Organic matter Available P Exchangeable K
(soil: water
(cm) o 1:4) (%) (mg/kg) (mg/kg)
Variety (V) o
Rayong 9 0-20 4.90 0.51 20.80 14.10
20-50 4.82 0.34 32.20 13.50
Rayong 11 0-20 492 0.50 24.80 14.20
20-50 491 0.34 30.70 13.90
CMR46-39-42 0-20 5.42 0.55 32.30 17.00
20-50 5.30 0.36 3297 14.60
Mean 0-20 5.08 0.52 25.97 15.10
20-50 5.01 0.35 31.96 14.00
N-P,0-KO (F)
0-0-0 0-20 4.80 0.50 18.33 15.33
20-50 497 0.38 27.33 12.33
0-8-16 0-20 4.83 0.41 25.00 16.67
20-50 4.80 0.42 23.00 16.00
8-8-16 0-20 497 0.51 17.00 14.67
20-50 490 0.31 2767 14.00
16-8-16 0-20 5.47 0.60 38.00 14.67
20-50 523 0.35 30.00 12.67
24-8-16 0-20 5.00 0.47 21.67 13.33
20-50 497 0.29 31.33 17.00
16-0-16 0-20 5.20 0.58 30.00 16.00
20-50 510 0.34 32.00 11.33
16-16-16 0-20 497 0.52 23.00 13.67
20-50 493 0.30 37.00 ] 14.67
16-8-0 0-20 557 0.56 29.67 16.67
20-50 5.60 0.39 37.33 11.33
16-8-8 0-20 5.03 0.55 34.67 13.33
20-50 483 0.38 40.67 13.33
16-8-24 0-20 497 0.51 22.33 16.67
20-50 477 0.32 33.23 17.33
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Table 3. Yield and yield components of cassava varieties, in rainy season 2012/2013

Yield Height Starch Starch yield Harvest
Treatment

{kg/rai) (cm) (%) (kg/rai) index
Varieties (V}
Rayong 9 5332 B 191 A 30.7 2,180 B 0.74 BC
Rayong 11 4,809 C 175 B 30.0 1918 C 073C
CMR46-39-42 6,255 A 200 A 306 2579 A 077 A
F-test * *x NS o *k
CV. (%) 9.1 71 5.7 15.7 5.1
N-P205-K20 (F)
0-0-0 3514 157 e 30.6 763 f 073 ¢
16-8-16 6,312 ab 201 ab 30.8 2983 b 0.76 ab
0-8-16 4,360 e 177 d 307 1,134 e 073 ¢
8-8-16 5,055 cd 184 cd 30.3 1,800 d 0.74 bc
24-8-16 6,669 a 209 a 299 3,347 a 077 a
16-0-16 5,732 ¢ 190 bc 305 2,434 ¢ 073 ¢
16-16-16 6,343 ab 198 b 306 2797 b 0.75 abc
16-8-0 4,820 d 184 cd 306 1,766 d 073 ¢
16-8-8 5453 ¢ 193 bc 304 2281 ¢ 073 ¢
16-8-24 6,397 a 195 be 298 2950 b 0.74 be
Mean 5,466 189 30.4 2,226 0.75
F-test * *x NS *k *x
CV. (%) 7.5 5.7 26 16.9 3.6
VxF NS NS NS NS - NS

Means in the same column followed by a common same type of letter are not signicantly

different at the 5% level by DMRT,

NS = not statistically signicant difference ; ** = highly statistic significant difference
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Table 4. Nutrients uptake by cassava at 12 months on Sattahip (Sh) sandy soil in rainy

season 2012/2013

Leaf (kg nutrient/rai)

Stem (kg nutrient/rai)

Stalk (kg nutrient/rai)

Treatment

N P K N P K N P K
Rayong 9 782 B 070B 223B 200AB 109B 256A 183 1.05 292 B
Rayong 11 998 A 113 A 255A 163B 115A 286B 1.69 0.93 361 A
CMR46-39-42 756 B 076B 212B 268A 08 A 169B 192 0.98 275 B
F_test *k *% *k *% * *% NS NS *%
CV (%) 8.0 214 16.9 3.2 9.6 16.1 30.3 17.9 243
N-P O -K O (F) '

2 5 2

0-8-16 701 ¢c 076ab 214ab 107e 108 234 bc 128d 082c¢c 274 bc
8-8-16 738 bc 075ab 226ab 173 cd 093 283a 139cd 082c 3.00 abc
16-8-16 965ab 097a 243 ab 234 bc 1.08 226 bc 231a 1.08ab 3.47 bc
24-8-16 1048a 098a 280a 31ta 1.07 285a 215ab 1.08 ab 3.44 ab
16-0-16 893 abc 0.94 ab 261 ab 2.09 bcd 1.05 275a 1.58 bed 0.87 bc 3.15 abe
16-16-16 8.86 abc 095 ab 231 ab 256 bc 1.12 260 ab 1.96 abc 1.04 ab 3.26 abc
16-8-0 861 abc 092 ab 201 b 146 de 1.11 137c¢c 211ab 116a 271 bc
16-8-8 785 bc 081 ab 195 b 230 bc 0.96 189 bc 190a-d 1.03ab 242 c
16-8-24 7.31 bc 0.69 b 219ab 256ab 091 253 ab 1.66 bed 0.98 abe 3.62 a
Mean 8.45 0.86 2.30 210 1.03 2.37 1.81 0.99 3.09
F"test * Ns *%* *% NS ok *k *% *
CV(%) 20.8 23.6 226 24.6 23.5 23.9 259 16.2 20.4

Means in the same column followed by a common type of letter are not significantly different at the

5% level by DMRT.

* = statistically significant differene, ** = highly statistic significant difference, NS = not statistically

significant difference
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Table 5. Nutrients uptake by cassava at 12 months on Sattahip (Sh) sandy soil in rainy
season 2012/2013

Root (kg nutrient/rai) Total (kg nutrient/rai) yield

Treat t:

eatments N p K N p K Kg/rai
Rayong 9 7.00 3.73 13.60 B 18.65 B 6.58 2133 B 5332 B
Rayong 11 6.54 3.39 1510 B 19.84 A 6.59 2411 A 4809 C
CMR46-39-42 7.82 3.93 17.09 A 1998 A 6.53 23.64 A 6,255 A
F-test NS NS b * NS wx **
CV.(%) 25.9 18.8 8.5 8.4 55 9.0 9.1
N_ons_Kzo (F)
0-8-16 470 f 3.00d 12.04 cd 14.06 e 567e 19.25d 4360 e
8-8-16 621 e 355bc 1727 ab 16.71de 6.05de 2535abc 5,055 cd
16-8-16 814 abc 394 ab 1604 ab 2244b 7.08 abc 2420 abc 6,312 ab
24-8-16 918 a 411 a 18.34 a 2492 a 7.23ab 2742 a 6,669 a
16-0-16 6.69 de 352bc 1460 bc 1929cd 6.38b-e 23.08 bc 5732 ¢
16-16-16 8.24 ab 421 a 1652 ab 21.62bc 730a 2468 abc 6,343 ab
16-8-0 6.47 de 3.22 cd 892 d 18.65cd 6.40 b-e 15.00 e 4,820 d
16-8-8 6.92 cde 348¢c 1578 ab . 1897 cd 6.30 cde 22.05 cd 5453 ¢
16-8-24 752 bcd 412 a 1787 ab 19.05cd 6.68a-d 26.22 ab 6,397 a
Mean 712 3.68 15.26 19.49 6.57 23.03 5,466
F_test *k *% k¥ *%k k¥ *% *%
CV(%) 13.8 9.7 17.7 11.9 10.1 11.4 7.5

Means in the same column followed by a common type of letter are not significantly different at the
5% level by DMRT.

** = highly statistical significant difference

giagaeds 3.41 nnk/ls  Famnldong wazynldanniiugaiufasiuuiliiaduain
amshisugaiuUiaufifinnaeioudie nality (Table 6)
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Table 6. Nutrient balances in cassava fields under different nutrient managements and

cassava varieties in rainy season 2012/2013

Inputs (kg nutrient/rai)

Losses (kg nutrient/rai) Balances (kg nutrient/rai)

Treatment

N P K N P K N P K
Varieties (V)
Rayong 9 14.22 3.50 11.85 7.00 3.73 1360 7.67 -024 -1.38
Rayong 11 14.22° 3.50 11.85 6.54 3.39 1510  8.13 0.10 -2.88
CMR46-39-42 14.22 3.50 11.85 7.82 3.93 17.09 6.85 -044  -4.87
Mean 14.22 3.50 11.85 7.12 368 1526 7.10 -019  -3.41
N-P,0_-K O (F)
0-8-16 0.00 3.50 13.33 ‘470 3.00 1204 470 0.49 1.29
8-8-16 8.00 3.50 13.33 6.21 3.55 1727 1.79 -0.06 -3.94
16-8-16 16.00 3.50 13.33 8.14 3.94 16.04 7.86 -045  -2.71
24-8-16 24.00 350 13.33 9.18 411 1834 1482 -062 -5.01
16-0-16 16.00 0.00 13.33 6.69 352 1460  9.31 -352 -1.27
16-16-16 16.00 7.00 13.33 8.24 421 1652 7.76 278 -3.19
16-8-0 16.00 3.50 0.00 6.47 322 8.92 9.53 0.28 -8.92
16-8-8 16.00 3.50 6.67 6.92 3.48 15.78 ‘ 9.08 0.01 -9.12
16-8-24 16.00 3.49 20.00 752 412 1787 848 -0.62 213
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11 flsgBiadesgn 7,204 vw/ls nsld

v o
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gogn 12454 v/l savasmnfie msldiy
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(Table 7)
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Table 7. Analysis of marginal rate of return of cassava production under different nutrient

managements in rainy season 2012/2013

Total
Marginal Marginal
Yield cost Income  Benefit MRR

Treatment cost return

(kg./rai) (bath/ (bath/rai) (bath/rai) (%)

. (bath/rai) (bath/rai)
rai) :
Varieties
Rayong 9 5,332 2,805 11,197 8,392 - - -
Rayong 11 4,809 2,805 10,099 7,294 - - -
CMR46-39-42 6,255 2,805 13,136 10,331 - - -
N-PO -KO
2 5 2

16-8-0 4,820 755 10,121 9,367 - - -
0-8-16 4,360 944 9,155 8211 D 276 1638 593
16-0-16 5,732 1,031 12,037 11,005
16-8-8 5,453 1,039 11,451 10412 D
8-8-16 5,054 1,068 10,614 9546 D 272 948 349
16-8-16 6,312 1,303 13,256 11,953
24-8-16 6,669 1,551 14,005 12,454 248 501 202
16-8-24 6,398 1,567 13,435 11,868 D
16-16-16 6,343 1594 13320 11,726 D

D is dominated treatment
Cassava price 2.10 baht/kg in 2013

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

o €
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