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Soil Preparation and Fertilizer Management on Growth, Yield and Economic

Return of Cassava Variety Kasetsart 50 Production

Benjapon Kunlanit* and Yuttana Muensri

Department of Agricultural Technology, Faculty of Technology, Mahasarakham University,
Kantarawichai District, Maha Sarakham 44150, Thailand

Abstract

The objective of this study was to investigate soil preparation and fertilizer management on
growth and vyield of cassava variety Kasetsart 50. The experimental design was a 2X2 factorial in a
randomized completed block. There were 4 treatments, including 2 types of soil tillage and 2 types of
fertilizer management, and 3 replications namely 1) ridge tillage +chemical fertilizer formula 15-15-15 at
the rate of 50 kg/rai, 2) ridge tillage +chemical fertilizer formula 15-15-15 at the rate of 50 kg/rai and cattle
manure (cow manure) 1,000 kg/rai, 3) non-ridge tillage +chemical fertilizer formula 15-15-15 at the rate of
50 kg/rai, and 4) non-ridge tillage +chemical fertilizer formula 15-15-15 at the rate of 50 kg/rai and cattle
manure 1,000 kg/rai. The study was carried out at the beginning of May 2015 in sandy loam upland soil in
the Sao Lao sub-district, Nong Kung Si district, Kalasin province. The results showed that the growth
components of cassava in all treatments (i.e. plant height, branches/stem, above ground dry weight) were
not significantly different. When considering the yield components, the ridge tillage +chemical fertilizer
formula 15-15-15 at the rate of 50 ke¢/rai and cattle manure 1,000 kg/rai treatment showed a trend in
higher fresh tuber yield (12,098 kg/rai) and economic return over fertilizer cost (22,184 THB/rai) than all
other treatments used in the study.

Keywords: Cattle Manure, Chemical Fertilizer, Cassava Variety Kasetsart 50 and Economic Return
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AuneulgnifudendsdiAinnudunsn-ag
(pH) Wiy 6.00 N3t (electrical conductivity,
EO) wiriu 1.48 dS/m  fiUSuaudunieinglufu
(organic matter, OM) ¥1AU 0.2 n./nn. AUTU
Tulasiauitonun (total N) Tufiuwiriu 0.6 n/nn.
Usuamleanesaiiluusslon] (available P) Tufiu
Wiy 0.01 n/nn. wazdSunalnunadeuiivaniudeu
18 (exchangeable K) Tufuwindu 0.3 n./nn. aunauet
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Table 1 Soil properties prior to cassava plantation and nutrient contents in cattle manure

Parameters Values
Soil pH (soil:H,0; 1:2.5) 6.00
Soil electrical conductivity (soil:H,0; 1:2.5) (dS/m) 1.48
Organic matter (g/kg) 0.2
Total nitrogen (N) in soil (g/kg) 0.6
Total nitrogen in cattle manure (g/kg) 10.9
Available phosphorus (P) in soil (g/kg) 0.01
Total P in cattle manure (g/kg) 18.6
Exchangeable potassium (K) in soil (g/kg) 0.3
Total K in cattle manure (g/kg) 1.0

Table 2 Soil properties after harvesting cassava

Treatments pH EC OM Total N Available Exchangeable
(Soil: H,O;  (Soil: H,O;  (g/kg)  (g/kg) P (g/ks) K (g/ke)
1:2.5)  1:2.5) (dS/m)

Ridee tillage +chemical fertilizer 5.38 1.38 1.9 0.7b 0.2 0.2
Ridee tillage +chemical fertilizer and cattle 5.55 1.88 22 1.2a 0.2 0.2
manure

Non-ridge tillage +chemical fertilizer 5.12 1.42 1.9 0.5b 0.2 0.2
Non-ridge tillage +chemical fertilizer and cattle 5.40 1.93 20 0.6b 0.2 0.2
manure

F-test ns ns ns * ns ns
CV (%) 3.95 22.98 1594 1442  17.27 15.06

a, b means within the same columns between treatments with different superscripts were significantly
different (p<0.05, *)
ns; not significantly different (p=0.05)

Table 3 Effects of soil preparation and fertilizer management on cassava height (cm)

Soil preparation Fertilizer management Mean

Chemical fertilizer Chemical fertilizer

+cattle manure

Ridge tillage 2.99 297 2.98
Non-ridge tillage 2.90 2.90 2.90
Mean 2.95 294

F-test

Soil preparation ns
Fertilizer management ns
Soil preparation x Fertilizer management ns
CV (%) 2.26

ns; not significantly different (p>0.05)
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Table 4 Effects of soil preparation and fertilizer management on cassava branches (branches/stem)

Soil preparation Fertilizer management Mean

Chemical fertilizer Chemical fertilizer

+cattle manure

Ridge tillage 2.00 2.33 217
Non-ridge tillage 2.33 2.00 2.17
Mean 217 217

F-test

Soil preparation ns
Fertilizer management ns
Soil preparation x Fertilizer management ns
CV (%) 20.35

ns; not significantly different (p=0.05)

Table 5 Effects of soil preparation and fertilizer management on above ground fresh weight yield (kg/rai)/

(kg/stem)
Soil preparation Fertilizer management Mean
Chemical fertilizer Chemical fertilizer +cattle

manure
Ridge tillage 4924/3.1 4782/3.0 4853/3.0
Non-ridge tillage 5236/3.3 4933/3.1 5085/3.2
Mean 5080/3.2 4858/3.0
F-test
Soil preparation ns
Fertilizer management ns
Soil preparation x Fertilizer ns
management
CV (%) 18.23

ns; not significantly different (p=0.05)

Table 6 Effects of soil preparation and fertilizer management on tuber number (tuber/stem)

Soil preparation Fertilizer management Mean

Chemical fertilizer = Chemical fertilizer+ cattle manure

Ridge tillage 10.9 11.0 11.0
Non-ridge tillage 10.8 11.4 11.1
Mean 11.2 10.9

F-test

Soil preparation ns
Fertilizer management ns
Soil preparation x Fertilizer management ns
CV (%) 5.87

ns; not significantly different (p=0.05)
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5. nanauununasinArdelunsuansiuduzvas
nssuitenses+leiniuazJoaanl
Hanauknundinale (22,184 van/ls) gand
nssuiBunses+dewadl (20,398 vn/ls) n3suislien
ses+duniivazdenan (17,626 vn/ls) uaznssuisly
snsed+deindl (17,492 vw/ls) muddu (Table 10)

Table 7 Effects of soil preparation and fertilizer management on tuber length (cm)

Soil preparation Fertilizer management Mean

Chemical fertilizer Chemical fertilizer+ cattle

manure

Ridge tillage 29.91 31.34 30.62
Non-ridge tillage 28.44 29.56 29.00
Mean 29.28 30.45
F-test
Soil preparation ns
Fertilizer management ns
Soil preparation x Fertilizer ns
management
CV (%) 6.98

ns; not significantly different (p=0.05)
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Table 8 Effects of soil preparation and fertilizer management on fresh tuber yield (kg/rai)/ (kg/stem)

Soil preparation

Fertilizer management

Mean

Chemical fertilizer

manure

Chemical fertilizer+ cattle

Ridge tillage
Non-ridge tillage

10,755ab/6.7ab
9,244b/5.8b

12,098a/7.6a
9,627b/6.0b

11,427a/7.1a
9,436b/5.9b

Mean 10,862/6.8

10,000/6.3

F-test

Soil preparation

Fertilizer management
Soil preparation x Fertilizer

management

ns

CV (%)

7.31

a, b means within the same columns between treatments with different superscripts were significantly

different (p<0.05, *)
ns; not significantly different (p=0.05)

Table 9 Effects of soil preparation and fertilizer management on starch percentage (%)

Soil preparation Fertilizer management Mean
Chemical fertilizer Chemical fertilizer+ cattle

manure
Ridge tillage 24.97b 25.49b 26.95a
Non-ridge tillage 25.63b 28.27a 25.81b
Mean 26.83a 25.33b
F-test
Soil preparation *
Fertilizer management *
Soil preparation x Fertilizer *
management
CV (%) 4.11

a, b means within the same columns between treatments with different superscripts were significantly

different (p<0.05, *)
ns; not significantly different (p=0.05)
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Table 10 Economic return over fertilizer cost under cassava production

Treatment Fertilizer value Tuber yield Yield Economic return
(THB/rai) (kg/rai) value over fertilizer

(THB/rai)”  cost (THB/rai)”

Ridge tillage”+chemical fertilizer” 1,112 10,755 21,510 20,398

Ridge tillage " +chemical fertilizer” 2,012 12,098 24,196 22,184

and cattle manure”

Non-ridge tillage +chemical 862 9,244 18,488 17,626

fertilizer”

Non-ridge tillage +chemical 1,762 9,627 19,254 17,492

. 2/ 3/
fertilizer” and cattle manure

“Ridge tillage cost= 250 THB/rai

o o a

“Chemical fertilizer 15-15-15 = 862 THB/50 kg (@11inideiasugianisinums, 2559)

¥Cattle manure = 900 THB/1000 kg (\n¥nsNaLiEN, 2559)
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