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ABSTRACT: The study on a response of cassava, Huay Bong 80 variety, to different grades of chemical fertilizer
was carried out in Yasothon soil series (Typic Paleustult). Treatments comprised applied chemical fertilizer that
contained different rates of NPK, having seven treatments. Fertilizer was applied when cassava was two months
old and the plant was harvested at ten months of age while soil sample being collected at the harvesting time. The
results revealed that cassava clearly responded to different grades of chemical fertilizer applied except for the case
of starch content. The use of chemical fertilizer at the rate of 12-4-12 kg N-P,0,-K,O/rai or 3:1:3 ratio significantly
gave the greatest fresh tuber yield, starch yield and above ground biomass of 4.64, 1.31 and 1.70 t/rai, respectively.
When two times of this ratio (24-8-24 kg N-P,0,-K O/rai) was applied, the yield decreased significantly which the
amount obtained was not different from that gained the control. In a similar fashion, the ratios of 1:1:1 and 2:1:2
statistically gave higher yield when applied at the lower rate (8-8-8 and 8-4-8 kg N-P,0,-K,O/rai) than when applied
at the higher rate (16-16-16 and 16-8-16 kg N-P,0.-K,O/rai).Among the plant nutrient concentrations, K in cassava
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tuber was highly correlated with yield cassava (r=0.61%*).The application of chemical fertilizer helped to increase the
concentrations and the uptake of nutrients in the plant as compared to no addition of chemical fertilizer. Nonetheless,
increasing rates of NPK adversely decreased the amounts of these plant nutrients taken up by cassava. Soil property
after growing cassava for one crop revealed that different grades of chemical fertilizer had no residual effect on soil
pH but the applications significantly resulted in higher amounts of total N available P and K remained in the soils

than did no addition of chemical fertilizer.

Keywords: Ratiol:1:1, Ratio2:1:2, Ratio3:1:3, Tropical soils
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Table 1 Properties of Yasothon soil series prior to conducting the experiment

Soil property

Topsoil (0-20 cm)

Subsoil (20-60 cm)

Soil pH (1:1 H2O)
Total N (g/kg)
Organic matter (g/kg)
Available P (mg/kg)
Available K (mg/kg)
Extractable Ca (cmol/kg)
Extractable Mg (cmol/kg)
Extractable K (cmol/kg)
Extractable Na (cmol/kg)
BS (%)
Cation exchange capacity (cmol/kg)
Textural class

Sand (g/kg)

Silt (g/kg)

Clay (g/kg)

4.9 4.4

0.07 0.07
5.85 3.10
10.2 7.84
53 13

0.40 0.23
0.20 0.11

0.14 0.03
0.11 0.60
0.85 0.60
27 33

Sandy loam Sandy loam

781 726
77 91
142 184

Scoring is used for the assessment of soil properties rating according to Land Classification and FAO Project

(1973) : Soil pH (1:1 Soil: HZO) :

< 3.5 = Ultra acid; 3.5-4.4 = Extremely acid; 4.5-5.0 = Very strongly acid;

5.1-5.5 = Strongly acid; = 5.6-6.0 = Moderately acid; 6.1-6.5 = Slightly acid; 6.6-7.3 = Neutral. Organic matter
(g/kg) : Low = <15; Medium = 15-35; High = >35. Available P (mg/kg) : Low = <10; Medium = 10-25; High = >25.
Available K (mg/kg) : Low = <60; Medium = 60-90; High = >90. Extractable Ca (cmol/kg) : Low = <5; Medium
=5-10; High = >10. Extractable Mg (cmol/kg) : Low = <1; Medium = 1-3; High = >3. Extractable Na (cmol/kg) :
Low = <0.3; Medium = 0.3-0.7; High = >0.7. CEC (cmol/kg) : Low = <10; Medium = 10-20; High = >20. BS (%) :

Low = <35; Medium = 35-75; High = >75
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1

= Control (No fertilizer); T2 = 8-8-8 kg N-P205-K20/rai; T3 =28-4-8kg N-P2O5-K20/rai; T4 =12-4-12 kg N-P205-

KZO/rai; T5 = 16-16-16 kg N-PZO5-KZO/rai; T6 = 16-8-16 kg N- PZO5-KZO/rai; T7 = 24-8-24 kg N-PZO5-KZO/rai

The same letters on bar indicated no statistical difference using DMRT.

Figure 1 Effect of fertilizer grade on cassava characters grown on Yasothon soil
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Table 2 Effect of chemical fertilizer on major nutrients concentration in different plant parts of cassava grown

on Yasothon soil series.

Fertilizer rate N concentration (g/kg)

P concentration (g/kg)

K concentration (g/kg)

(kgN-PO- Tuber Leaf Stem Stem Tuber Leaf Stem Stem Tuber Leaf Stem Stem
K Orai) and base and base and base
branch branch branch
0-0-0 53ab 38c 11.0c 8.6¢c 0.53 25a 0.67 0.65c 34c 91a 34cd 3.6b
8-8-8 6.7a 36c 12.2ab 11.8a 073 22b 073 09ab 45b 7.7b 3.1d 3.6b
8-4-8 52b 42ab 11.5bc 10.9ab  0.61 26a 062 0.69c 4.8ab 10.1a 4.5b 4.9a
12-4-12 6.2ab 44a 12.5ab 9.6bc 0.52 26a 0.77 0.85ab 56a 10.1a 6.1a 5.b5a
16-16-16 6.5a 42ab 13.0a 11.9a 070 21b 0.76 099a 3.6¢c 8.0b 3.4cd 3.9b
16-8-16 3.1c  41ab 12.2ab 8.2c 063 23b 080 064c 43bc 7.3b 3.1d 3.7b
24-8-24 6.0ab 40b 12.3ab 11.1ab 056 22b 082 0.84b 4.0bc 7.2b 3.7c 3.7b
F-test . o . . ns . ns . o . . .
CV(%) 12 4 5 10 13 5 14 9 11 7 6 11

ns = non-significant, *,** significant at 0.05 and 0.01 probability level, respectively. Means with the different

letters in column are significantly different to each other according to DMRT.
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Table 3 Effect of chemical fertilizer on major nutrients uptake in different plant parts of cassava grown on

Yasothon soil series

Fertilizer rate N uptake (kg/rai)

P uptake (kg/rai)

K uptake (kg/rai)

(ki;_/l:az%_ Tuber Stem Aboveground Tuber Stem Aboveground Tuber Stem Aboveground
0-0-0 53c 087b 35e 0.52 0.05 0.25d 3.3c 027b 1.09d
8-8-8 13.3a 1.36 ab 4.8d 146 0.08 0.34c 9.0a 0.35b 1.25 cd
8-4-8 11.0ab 2.05a 70b 138  0.12 0.44 Db 10.4a 0.83a 2.08 b

12-4-12 11.0ab 2.03a 99a 0.88 0.13 0.64 a 9.1a 1.00a 2.96 a
16-16-16  8.8abc 1.86a 5.7 cd 0.95 0.1 0.36 ¢ 49bc 045b 1.37¢c
16-8-16 58c 1.25ab 6.4 bc 1.09 0.09 0.38 bc 7.3ab 0.33b 1.39¢c
24-8-24 7.8bc 1.47ab 6.3 bc 0.72 0.10 0.39 bc 51bc 0.44b 142c
Ftest x B ok ns ns o o o o
CV(%) 27.9 28.0 9.08 39.5 328 1.2 276 313 27.8

ns = non-significant, *,** significant at 0.05 and 0.01 probability level, respectively. Means with the different

letters in column are significantly different to each other according to DMRT. Aboveground = stem base + leaf

and branch

ANANWUETZUINANNTNTUIDIEINDIMNS
NUNANAR WAzsRfaznIsasaNLiletassy
f11dzunag
ANdNdurassInarisludurinLazdau
witleAuaesiud s naslandniusiunanan Wi
Tufanduiusiudesaznisazanuila (Table 4)
TngAnud udureslnunadonlug i iy
dntenda waznsaniilaludiumilefuilauduiug
FaduadeldadnAyneadAtunananiadu

Andendalaa W dulszAna andusius(n) winfdu
0.61** WAy 0.40* ANuAdL TaiilaRansaunied
Ausr@nSandusiug wudn Aot uduses
Tnunadenludauiiudlendsasdagiunig
aFnananviniudlendennnndnainannsivg
FoauvsiitasannlFanduiuiFsanfunanan
TR sE AV andnTuST AT AngaTian wazlik
ANANRUSINYUA () Winfu 0.37 (Figure 2)
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Table 4 Correlation coefficients (r) between plant nutrient concentration in cassava plant part and cassava

yield and starch content

Plant nutrient Yield Starch content Plant nutrient Yield Starch content
concentration (t/rai) (%) concentration (t/rai) (%)
Tuber Above ground biomass
N (g/kg) 0.14 -0.33 N (g/kg) 0.24 -0.18
P (g/kg) 0.28 -0.08 P (g/kg) 0.31 -0.30
K (g/kg) 0.61** -0.29 K (g/kg) 0.36 -0.28
Ca (g/kg) 0.25 -0.25 Ca (g/kg) -0.06 -0.07
Mg (g/kg) 0.03 -0.25 Mg (g/kg) -0.26 -0.08
Zn (mg/kg) 0.06 -0.03 Zn (mg/kg) -0.21 -0.08
Fe (mg/kg) -0.08 -0.21 Fe (mg/kg) 0.10 -0.05
Cu (mg/kg) -0.14 -0.12 Cu (mg/kg) -0.11 -0.13
Mn (mg/kg) 0.31 -0.16 Mn (mg/kg) 0.400* -0.34
*** = correlation are significant at p < 0.05 and p < 0.01, respectively
6 -
6 - y =0.002x + 1.85 °* °
. . r2=0.16* e
: /’}‘/’/‘ 4 /
[ 4 - * *0
= . k 34 'S
s e * ¢ %8s
[ 2 -
s 2 y = 0.541x + 1.58
r2=0.37*
0 . . . 0 T T T )
0 2 4 6 0 300 600 900 1200

Kin Tuber (g kg™)

Mn in Aboveground (mg kg)

Figure 2 Linear relationship between plant nutrient concentrations in cassava plant part and yield
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Table 5 Cost and profit of cassava production as affected by different fertilizer grades
Yield Selling price’ Fertilizer grade Fertilizer prices® Profit
Treatment (t/rai) (Baht/rai) kg N-P 0 -K Orrai (-----—-Baht/rai-------- )
T 2.65 6,625 0-0-0 0 6,625
T2 4.31 10,775 8-8-8 707 10,068
T3 4.01 10,025 8-4-8 579 9,446
T4 4.64 11,600 12-4-12 803 10,797
T5 3.54 8,850 16-16-16 1417 7,433
T6 3.76 9,400 16-8-16 1162 8,238
T7 3.15 7,875 24-8-24 1605 6,270

2.5 Baht/kg is the cassava root (starch content higher than 25%) buying price in Dan Khun Thoddistrict
Nakhon Ratchasima province. “Market price per bag of urea is 600 Baht, DAP is 980 Baht and KCl is 900 Baht

Table 6 Effect of chemical fertilizer rates on pH, total nitrogen, available P and available K in Yasothon soil series.

Fertilizer rate Soil pH Total N Available P Available K
(kg N-P O -K Ofrai) (1:1H,0) (g/kg) C— mMg/Kg -=------=--- )
0-0-0 4.3 0.54 b 34.4bc 9.70d
8-8-8 4.2 0.44 c 57.5 bc 39.3a
8-4-8 4.0 0.57 ab 96.5 a 209b
12-4-12 4.1 0.60 ab 46.8 bc 43.7 a
16-16-16 4.2 0.47c 72.1 ab 18.7b
16-8-16 4.6 0.62 a 320c 11.3 cd
24-8-24 4.3 0.46 c 48.7bc 16.1 bc
F-test ns * * o
%CV 4.4 6.0 16.7 9.4

ns = non-significant, *,** significant at 0.05 and 0.01 probability level, respectively. Means with the different

letters in column are significantly different to each other according to DMRT.
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