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Effect of Land Preparation Methods on Root Yields of

Four Cassava Varieties in Thailand
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ABSTRACT

Cassava has been growing in Thailand with a 3-disk plow followed by a 7-disk
harrow and ridging for land preparation. This method of land preparation results in a very
loose soil which is free of weeds and easy to plant. However, it has also led to the formation
of a compacted subsoil or “plowsole”. A trial on alternative methods of land preparation was
conducted at three sites namely farmer's field near Rayong Field Crops Research Centre,
Rayong province, Thai Tapioca Development Institute (TTDI) in Huay Bong, Nakhon Ratchasima
province and Khaw Hin Sorn Research Station, Chachoengsao province to determine the
effect of land preparation on the root yield of four cassava varieties in 2001 to 2003. In the
2™ and the 3" year, the use of a subsoiler followed by 3-disk plow produced the highest root
vield of 457 and 4.43 t/rai; this treatment also resulted in the highest net income in the 3°
year at a farmer's field near Rayong Field Crops Research Centre. Rayong 5 variety

produced the highest fresh root yield while Rayong 90 had the highest starch content. At the
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Thai Tapioca Development in the 1% and
the 2™ years, the use of a subsoiler
followed by chisel produced the highest root
yield of 3.50 and 4.59 t/rai but the no-tillage
treatment produced the highest net income
in the 3" year. Rayong 90 produced the
highest fresh root vield and as well as the
highest starch content. At Khaw Hin Sorn
Research Station of Kasetsart University in
Chachoengsao, in the 1* and the 2™ years,
the traditional use of the 3-disk plow
followed by 7-disk harrow and contour
ridging the highest root yield of 3.98 and
742 t/rai, were obtained but the use of a
subsoiler followed by 3-disk plow and 7-
disk harrow produced the highest net
income in the 3° year. Among the four
varieties, Rayong 72 produced the highest
yield, but with the lowest starch content,
while Rayong 90 had the lowest yields but
the highest starch content.

Key words : land preparation, cassava

variety, starch content
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Table 1. Chemical and physical characteristics of soil samples at three locations in

2001-2003
OM P Al  Ca Mg K Na Al Na EC
Location pH (%) (ppm) (me/ (me/ (me/ (me/ (me/ (%) (%) (mmhos
100g) 100g} 100g) 100g)} 100g) /cmy)
Rayong 55 065 138 009 075 013 0.1 - 0 - -
TTDI Y 65 135 76 0 834 083 04 - 0 - -
Khaw Hin
Sorn 55 109 241 067 117 028 008 019 3 85 042

1/ TTD| = Thai Tapioca Development institute

Table 2. Physical chracteristics of soil sampies at three locations in 2001-2003

. B Zn Mn Cu Fe Sand Silt Clay Textiure

Location
(ppm) (ppm) (ppm) (ppm)} (ppm} (%) (%) (%) (%}

Rayong 0.18 0.7 37 0.13 6.7 715 12.5 16 Sandy loam
TTDI ¥ 077 062 512 016 5 475 316 209  Loam
Khaw Hin Sorn  0.74 215 341 1.16 149 68 19.3  12.7 Sandy loam
1/ TFDI = Thai Tapioca Development [nstitute
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Table 3. Effect of vavious methods of land preparation on the root yield
field neat Rayong Field Crops Research Centre, Rayong provinee, in 2001/02-2003/04,

1* year:2001/02

and starch content of four cassava varieties grown in a farmer’s

Root yield (t/rai) Starch content (%)
Treatment
V[ 1 Va Vi Vi Average vl V: Vg V4 Av crage
1. No tiltage, glyphosate 1.72 1.69 1.99 1.63 1.83¢ 204 209 176 220 202
2. Chisel plow, glyphosate 1.94 2.14 2.01 1.61 1.921e 232 20.1 173 233 2l0a
3. Subsoiler, glyphosate 2.69 2.68 1.60 1.80 2.19bc 213 194 156 225 197
4. Subsoiler+chisel, giyphosate 2.65 2.67 2.31 1.87 2.58abc 235 207 193 242 219
5. Cassava harvester, glyphosate 1.97 3.08 232 1.99 2.3dabe 1.4 88 1722 221 19.9a
6.3 disk plow 2.13 2.54 2.34 1.70 2.19be 231 206 193 223 2l5a
7. Subsoiter+3 disk plow 2.62 321 310 2.31 2.81ab 2.0 212 197 219 2l.2a
8. 3 disk plow+ 7 disk harrow 2.15 2.26 170 1.52 1.91be 23.2 200 171 238 21.0a
9. 3 disk+7 disk+contoar ridging 3.43 274 2.54 247 2.79ab 20,0 1997 171 229  199a
10. 3 disk+7 disk+up/down ridging 3.10 3.67 3.00 271 3.12a 199 182 166 200 187a
Average 244ab  2.70a  220b  ].96c¢ 2.35 2082 199 17.7¢ 2252 20.5
CV (%) (Ty=46.8, (V)=275 (Ty=131, (V)=7.46
Tillage treatment {T) ® NS
Variety (V} ok b
I'xV NS NS
2™ year:2002/03
Root yield {t/rai) Starch content (%)
Treatment
R Vs V3 Va Average Y Vi Vi V.  Average
1. Noftillage, glyphosate 3.80 4.01 3.94 3.58 3.83a 211 185 159 213 193
2. Chisel plow. glyphosate 4.51 3.68 372 372 3%1a 2.2 186 142 237 19.7a
3. Subsoiler;,glyphosate 4.36 3.75 3.86 3.97 3.99a 213 6.8 163 236 195
4. Subsoiler+chisel, glyphosate 4.40 4.29 4.29 3.66 4.i6a 233 181 176 242 2l.la
5. Cassava harvester;, glyphosate 4.11 4.12 4.38 392 4.13a 21.2 163 132 235  18.6a
6. 3 disk plow 371 3.50 3.65 3.61 3.62a 221 19.8 162 252  20.8a
7. Subsoiler+3 disk plow 4.57 4.23 4.60 4.86 457 23.6 212 173 261 221a
8. 3 disk plow+7 disk harrow 3.98 354 390 3.30 3.68a 232 194 162 244 208a
9. 3 disk+7 disk+contour nidging 4.16 3.96 3.7 3.84 3.94a 23.2 203 157 2359 213a
10, 3 disk+7 disk+up-down ridging 4.01 375 4.81 3.99 414 232 185 162 251 208
Average 4.16a 3.88bc  4.00ab  3.84c 4.00 224a  189b  159¢ 2432 204
CV (%) (Ty=21.L (V)=13.0 (Ty=10604, (V)=83
Tillage treatmeat (T) NS NS
Variety (V) * i
TxV NS NS
¥4 year:2003/04
Root yield {t/rai) Starch content (%)
Treatment
v,! Va2 Vs \A Average v, Vs Vs Vi  Average
1. No tillage, glyphosate 376 3.53 3.50 3.54 3.58b 227 19.9 190 134 218a
2. Chisel plow, glyphosate 3.63 3.64 3.80 3.54 3650 251 212 160 262 22.1a
3. Subsoiler, giyphosate 3.74 3.84 341 3.50 3.621 24.5 214 181 256  224a
4. Subsoiler+chisel, glyphosate 301 431 368 3.94 4.01ab 254 2.7 181 279 2352
5. Cassava harvester, glyphosate 342 4.00 383 375 3.75b 24.1 192 163 268 21L.7a
6. 3 disk plow 3.46 407 4.05 3.66 3.81b 259 214 169 275 329,
7. Subsoiler+3 disk plow 4.30 4.63 427 4.52 4,43 233 228 196 262 233a
8. 3 disk plow+7 disk harrow 4.01 3.74 374 3.89 3.840 24.4 194 164 257 2l4a
9. 3 disk+7 disk+contour ridging 4,19 4,07 395 4.02 4.06ab 252+ 214 179 274 230a
10. 3 disk+7 disk+up-dowa nidging 37 3.83 3.94 3.50 3.750 23.6 199 16.0 252 21.2a
Average 3.81 3.98a 3822 3.78a 3.85 246b 209 17.54 26.4a 223
CV (%) (=172, (Vy=10.2 (Ty=12.4, (¥V)=102
Tiliage treatment (T} * NS
Variety (V} NS o
TxV NS NS
Means 1n the same column and row followed by a common letter are not stgnificantly different at the 3% level by DMRT.
By, =K1} 50, Va=Rayong 3, Vi=Rayong 72, Vi=Rayong 90
NS = non significant
* = gigmificant
** = highly significant
Thai Agricuttural Research Journal Vol. 24 No. % January - Apirl 2006 g



Table 4. Effect of various methods of land preparation on the average root yield and starch content as well as the production costs, gross
and net income obtained with four cassava varieties planted in a farmer’s field near Rayong Field Crops Research Centre,

Rayong, in 2003/04 (3™ year}.

Gross Production Net

Treatment Root yield  Starch content ncome"" costs™ ~ income

{t’ra1) %o} (bahtiral) (baht/ra1) (baht/rm)
1. No tillage, glyphosate 358 218 3707 2,047 1.660
2. Chisei plow, glyphosate .65 22.1 3,809 2,187 [.623
3. Subsoiler, glyphosate 3.62 224 3,793 2237 1.536
4. Subsoiler+chisel, glyphosate 4.01 233 4,289 2.462 1,827
5 Cassava harvester glyphosate 375 217 3873 2,292 £,581
6. 3 disk plow 3.81 229 4,035 2,134 1,880
7. Subsoiler+3 disk plow 4.43 23.3 4,737 2,501 2,236
8. 3 disk plow +7 disk harrow 3.84 214 3,952 2,283 1,669
0. 3 disk +7 disk+contour ridging 4.06 230 4,298 2,460 1,838
10. 3 disk+7 disktup/down ridging 375 21.2 3.834 2,376 1,458
Average 3.83 223 4,033 2,300 1,733

UPrice: cassava balt 1.20/kg fresh roots at 30% starch; 0.02 baht reduction per 1% stareh reduction

HProduction costs: see Table 3

Table 5, Estimated casts of production of treatments in the land preparation experiment conducted in a farmer’s ficld near Rayong
Field Crops Research Centre, Rayong, in 2003/04 (3" year).

Producttion costs (baht/rai)"

Treatment
Land Planting Fedilizer+ Weed Harverst+ Total
preparation cassava application conirol transport

1. No tillage, glyphosate 133 150 400 395 967 « 2,047

2. Chisel plow, glyphosate 255 150 400 393 987 2,187

3. Subsoiler. glyphosate 315 150 400 393 977 2,237

4, Subsoilertchisel, glyphosate 435 150 400 305 1,082 2,462

3 Cassava harvester, glyphosate 335 150 400 393 1,012 2,202

6. 3 disk plow [80 150 400 393 1,029 2,154

7. Subsotler+3 disk plow 360 150 400 3935 1,196 2,501

8. 3 disk plow+7 disk harrow 300 130 400 393 1,038 2,283

9. 3 disk +7 disk+centour ridging 420 15¢ 4400 393 1,095 2460

10. 3 disk+7 disk+up/down ndging 420 156 400 395 1,011 2,376
DCost: glyphosate (48%) 150 baht/ | ndging 126 baht/rai

herbicide application
chisel plow
subsgciler

cassava harvester

3 disk plow

7 disk harrow

o ar ar A

60 baht/rai
120 bakt/ral
180 bablt/rai
200 baht/rai
180 baht/rai
120 baht/rat

Frelade Miafady Wuheuacauds 55

mMan3nfudiienislossidafudeninsoy
msldlona 3 dumugs 2501 vw/ls Fali
ilsgndge 2236 vwils lesanlinanin
nazwodifudiuilege  WladeuiviBnslal
wszuAulvirlegns 1,660 vw/ls (Tables 4,

5)

10

15-7-18 (v-p,0,-K,0) fertilizers
fertijizer application

hand weeding (1x)

harvest cassava

transport cassava

360 baht/30kg
40 baht/30kg
260 baht/rat
120 bahtAonne
150 bahtAonne

guﬁ’aé’mmzﬁ'mmﬁuﬁm:wﬁﬁ yeil3

aafuRmuTuslsndoursdszinalng
fntAuliA1 Az pH 65 Buniedng
1.35% wWoawWns® 7.6 ppm wAmduy 8.34
me/100g uunti¥en 0.63 me/100g
Twunaidas 0.40 me/100g lusau 0.77 ppm

done 0.62 ppm wanila 51.2 ppm VBLeY
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0.16 ppm AN 5.0 ppm BYNANTIY 47.5%
summiuuily 31.6% uaraynedumile’
20.9% (Tables 1, 2)

Tuilit 1 FBmaeSendusasatiog 4
I nanAniaauanAnNada uazwufiu
dsndslduandnvisauasilefifusuile
UANFNERA (Table 6) BnsuaSunfiu
Taeldlassidaduareninsaslonsadls
wanAnvdangs 3.50 fu/ls iilesandiuang
w%aﬁumugnv‘hmuﬁﬂﬁmﬁzmﬂﬁ'}ﬁ U
ﬁwﬂ:m"ﬂﬂgn%ﬁﬁmnﬂ‘m%mLﬁﬁf[mamn
(Tongglum et af, 2000) A8nsliwIunsu
Tinanievnan 3.19 dwld lsuansnemuss

nseseniusalossdafudemudsase

=4

&

Faoliuilge 27.5% wuAstunmanes
Auiidofeliszeedlulf 3 dwiudiug

ol

seasd 90 ‘Eﬁwawﬁmﬁmﬂg@ 3.12 su/le

PNGILIEHEY 5 T2y 72 LASINBATATNAT

= &

50 wavWufizway 90 fumslivefidud
wilge 27.1% (Sarakarn et al, 2000)
Tuilit 2 BmanSenfudseindieg

ar

VHaRRARTIFALALWINLANAYEARaL e

=3

] a

s dwiuiusFudsuandremeadn

I'_'Ee

Bmaefeufudelossdeafuaumudiisla
as1ad fenalinanfaisngs 459 fu/ls uag
Tiwefidudulloge 255 % wudeafung

naandlfl 1 d1eendfilstnunsnsing

quiiduiinlssruasiliitnmsloszidatiuae
susielonia 3 miﬁﬁu@hw%aﬁumugn

vty e ldnsEnruresindy 58S

aorzpsiudlendaldfniinisiniaudiu
Tosmslowsusng @us, 2546) /uds
mstdlanta 3 mudelonia 7 wasensas
gavuulIRindeslvinandniign  4.25
ou/l3 BafudBnisfiveransuusti dmsy
Wugszees 5 Tnandovhange 4.44 du/ls
wazszeos 90 (uiligs 257% (Table 2)
NOAARBNITUTIBNUNA IR Sarakarn LAY
AN (2000)

Tuli 3 Aateudesniunuasldsy
ﬂ%mmﬁmuﬁg\aﬂﬁaﬂnimnﬁ (Figure 1) ¥ (¥
fimadgngoavaisads anmuamensaidn
MU (CV) g HANAATLGE (Table 6)
Bnsieduufunie TVinandaiaauansng
WNRGR  wiefiuduillsiuansteiu 53
nslsinSuniulinaniovnangs 242 su/ld
disnsldlaszdefuauaesinlonsing
Tinandnvhangalndides 227 fuls fwsy
e linandniaan 2.00 fu/l3 Wufrzans
90 Tiwandavivangs 2.10 fu/ls uiugscuag
5 Tiudoge 255% Foazees 90 Tiudlegals

L. "

WOnE iU 25.0% & vsufiunugaed

k]

=)}

e ar

man3snAuyilanieg AgUiiTauariamn

] o

Sudendsiutf 3 wudh 38nsluwdaudy

=

s 1,624 um/ls Felvidlaamdas 1,039

% U

a0 oW

vw/l3 (Tables 7, 8) AEmwdsudugisla

szidafiusenindisloni e I nananuLay

=l

uiogoludil 1 uaz 97 2 Foudlaindu 1-29%

Weudvdgnabug (Tanlzuazanis, 2549)
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Table 6. Effect of various methods of land preparation on the reot yield and starch content of four cassava varieties grown at TTDI’s
Research and Development Center in Iiuay Bong, Nakhen Ratchasima provinee, in 2001/02-2003/04,

1* year:2001/02

Root yield (t/rai)

Starch content (%)

Treatment
v, Vs, Vy Vy Average N V. Vi V,y  Average
1. No tilkage, plyphosate 2.26 34 3.20 3.80 319ab 220 258 230 283 253a
2. Chisel plow, glyphosate 2.52 290 2.69 3.27 2.84bc 218 26.0 269 234 250a
3. Subsoiler, glyphosate 2.24 2.59 243 3.18 2.61¢ 24.3 258 8 249 252
4. Subsoiler+chisel, glyphosate 326 367 355 3.5 3.50a 26.1 272 262 304 273
5. Cassava harvester, glyphosate 1.88 2.80 2.83 279 257 25.5 26,1 2560 2719 26.3a
6. 3 disk plow .72 3.26 279 274 2.88bc 237 250 272 210 24l
7. Subsoiler+3 disk plow 271 242 3.12 2.37 2.66be 240 269 272 286 26Ta
8. 3 disk plow+7 disk harrow 3.19 2.44 278 320 290hc 234 263 253 236 I3
9, 3 disk+7 disk+contour ridging 257 3.06 2.87 3.22 293 249 265 243 203 26.3a
10. 3 disk+7 disk+up-down ndging 236 2.01 2,79 3.15 280be 253 249 278 294 260a
Average 2.57b 2.95a 2.90a 3122 2.89 24.1b 26.]a  26.la  27.la 259
CV (%) (Ty=223, (V)=20.7 (Ty=15.0, (V)=1L1
Treatment {T) * NS
Vagiety (V) ok ok
TxV NS NS
2" year:2002/03
N : o
Treatment Root yield (t/rai) Starch content (%}
VA v, v, \'A Average vy Vs Vs Vi  Average
1. No tillage, glyphosate 430 4.56 317 4.66 4.[7ab 21.1 228 193 245 219¢
2. Chisel plow, glyphosate 3.95 437 3.94 3.81 402k 250 24.7 246 266 25.Zab
3. Subsoter, glyphosate 3.49 4.26 4.06 3.75 3.89 242 255 233 272 25lab
4. Subsoiler+chisel, glyphosate 4.43 KNS 4.62 4,22 4.59a 26.4 257 230 268 255a
3. Subsoiles+7disk harrow, glyphosate 4.06 4,30 4,19 3.66 4.06b 24.1 235 22,6 249 23.8ab
6. Harvester, glyphosate 4,03 4.87 4,02 342 4.08b 23, 239 230 245 23.6b
7. Subsotest7 disk harrow 3.93 3.94 427 3.79 3.98b 235 246 237 254 243ab
8. Subsotlert3 disk +7 disk 3.84 4.35 4.61 4.09 4.22ab 24.1 250 241 253 2406ab
9. 3 disk plow+7 disk+harrow 3.50 4.24 379 339 3.753b 237 229 239 249 239ab
10. 3 disk+7 disk ¢ ridging 4,48 435 3.32 4.85 4.25ab 24.0 24.1 23.0 27.6 24.7ab
Average 4.00a 4.44a 4.00a 3.96a 4.10 2406 2436 23.1c 257a 243
CV (%) (Ty=183, (V)=159 (Ty=86, (V)=179
Tiltage treatment (T) e o
Variety (V} NS o
TxV NS NS
3% year:2003/04
Root yield (t/rai) Starch content (%)
Treatment
A VY, Vs Vs  Average Vy Va NE) Vi  Average
1. No tillage, glyphosate 2.53 2.01 231 2.83 2.42a 22.7 271 234 267 250a
2. Chisel plow, glyphosate 1.78 1.24 1.82 216 1.75abc 218 264 233 249  241a
3. Subsoiler, glyphosate 1.84 1.16 1.67 1.79 1.62be 233 225 1221 262 235
4. Subsoiler+chisel, glyphosate 2.12 1.85 2.32 2.80 2.27ab 222 256 225 238 240a
5. Subsoiler+7 disk harrow, glyphosate 2.53 1.20 1.78 210 1.81abe 23.1 26,1 234 2641 4.7
6. Cassava harvester, glyphosale 221 1.14 232 235 2.00abe 212 246 228 244  233a
7. Subsoiler+7 disk harrow 2.19 0.94 1.39 1.91 1.61bc 23.8 231 232 247 242
8. Subsoiler+3 disk +7 disk 215 1.2% 1.67 1.86 1.74abe 226 249 224 244 23.6a
9. 3 disk plow+7 disk harrow 1.58 1.02 1.68 1.43 1.43¢ 222 252 2346 231 235a
10. 3 disk+7 disk+ndging [.42 1.02 1.27 1.74 1.36¢ 19.8 244 229 240 207
Average 2.04a 1.28¢ 1.82b 2102 181 22.3b 2323 229b 25.0a 139
CV(3%) (T)=47.2, {V}=25.8 (Ty=10.3, (V)=96
Tillage teeatment (T) * NS
Variety (V) o ot
TxV NS NS

Means 1 the same cobumn and row followed by a common letter are not significantly differant at the 5% level by DMRT.
Uy, = KU 50, Vy = Rayong 3, Vi = Rayong 72, V; = Rayoeng 90

NS = non significant
* = gignificant
** = highly significant
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Table 7. Effect of various methods of [and preparation on the average voot vield and starch content as well as the production costs, gross and
net income obtained with four cassava varicties planted st TTDI, Huay Bong, Nalkhon Ratchasima, in 2003/04 (3™ year),

Root Starch Gross Production Net

Treatment yield content meoma’! costs”’ meome

(t/ra1) (%0) {bahtirai} {baht'rai} {baht/rai)
1. No tiltage, glyphosate 2.42 230 2,663 1,624 1,039
2. Chisel plow, glyphosate L.75 24.1 1,893 1,562 300
3. Subsoiler, glyphosate 1.62 23.3 1,730 1.386 144
4. Subsoiter+chisel, glyphosate 227 24.0 2,456 1.914 342
5. Subsoiler+7 disk harrow, glyphesate 1.91 24.7 2,684 1815 276
6. Cassava harvester, glyphosate 2.00 233 2,133 1,711 422
7. Subsotler+7 disk harrow .61 24.2 1,741 1,599 143
8. Subsoilert3 disk <7 disk .74 23.6 1,865 1,815 50
9. 3 disk plow+7 disk harrow 1.43 235 1,527 1,350 -23
10. 3 disk+7 disk+ndging 1.36 22.7 1,439 1.633 -194
Average i.81 239 1,653 1.684 269

lK}Price scassava baht 1.20/kg fresh roots at 30% starch; baht 0.02 reduction per 1% starch reduction
*Production costs: see Table 7

Table 8. Estimated costs of production of treatments in the land

Ratchasima, in 2003/04 (3" year).

preparafion experiment conducted at TTDI, Huay Bong, Naklon

Produettion costs (baht/rai)?

Treatment
Land Plaating Fedilizer+ Weead Harvest+ Total
preparation cassava application control Izansport

1. No tillage, glyphosate 135 [30 460 285 634 1,624
2. Chisel plow, glyphosate 285 150 400 285 472 1,592
3. Subsoiler, glyphosate 315 150 400 285 436 1.586
4. Subsoiler+chisel, glyphosate 463 150 400 285 514 Lol4
5. Subsoiler+7 disk harrow, glyphosate 465 150 400 285 515 1815
6.Cassava harvester, glyphosate 335 150 400 285 541 1,711
7. Subsoiler+7 disk harrow 330 130 400 285 434 1,559
8. Subsoilert3 disk +7 disk 310 130 400 285 470 1,815
9. 3 disk plow+7 disk harrow 330 150 400 285 385 L350
10. 3 disk+7 disk + ridging 430 130 400 285 368 L6353

“Cost: glyphosate (8%} 150 Laln/ 1 ridging 120 baht/rai

lrerbicide application
clisel plow
subsoiler

cassava harvester

3 disk plow

7 disk harrow

60 baht/rai
130 babtsrai
[80 baht/ra
220 balst/rat
180 baht/rat
150 bahi/rai

aaiidveifudau un1inunde

nuaIMaEns Madriulaniiasedt pH 5.5
duniuing 1.09 % wWeavas® 24.1 ppm
wAaLBEN 1.17 me/100g uNnilifen 0.28 me/
100g Twunafuy 0.08 me/100g Tusau 0.74
ppm &ned 2.15 ppm unemiia 34.1 ppm
nasuAY 1.16 ppm AN 14.9 ppm BYNA
Ny 68.0% sumaduuily 19.3% uas

aynrfiumiisd 12.7% (Tables 1, 2)
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15-7-18 u-P.

2

fertilizer application
hand weeding (1x)
harvest cassava
Lransport cassava

Tudif

0, K,0) fertslizers

300 baht/50kg
40 baht/30kg
150 baht/rai

120 baht/tonne
150 baht/tonne

1 ABmawnSonfusias g T

nandnvaauazidasiduduileliunndretu
ilasnnmarindn i s avin sy
fuznaviedanavlaudedufutefie snw
wlasnaassdsulsdiiu(Cv)ge (Table 9)
swiniudiudondelinandavianlaiumn
s udlfiefidusuilouansanenda 35
nawssnAuitlonna 3 mudslona 7 uay

ﬂnﬁ'mmwummmLé‘m’lﬁwawﬁmga 3.98 ¢/
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13 JuiSmsuusthlvineasnsofif s
F8nsloszidaduaumusislama 3 1%
wandavanglndidve 395 fu/ls wasld
uilogs 19.1% wuRearunseSenAudls
tnsasnsindauiideiizlsszueelullii 1 2 uay
3 WispfunsldeSuuiulduanfniian 3.43

L2l

siu/ls(Table 9) dmsusfusndendats 4 Wug
Tnananan infidssiuuiiugssee 90 &
polWiutloge 21.8% (Sarakarn et al, 2000)
Tudd 2 3BnswIenfusing 9
wawdnIRaazwasiBudulauansinaneatif
PSuiud e fiduduilouandronisadia
Enaedvuiulesldlania 3 awsalorna
7 an3aepwuiaIa e inaniniangs
7.42 s/l5 ihiaEnsfuusldinuesnsufia
Tsiuansiefivdsmsidlama 3 vilends A
saulomna 7 nilvads Winandniaan 6.72 s/
15 (Table 9) doaARpIiU Jongruaysup Was
AUL(2002) AUNANTINAABINNTIASENAY 4
nsnaaadlulszinalnel wa. 2535-2545
naasunfudaeloma 3 uazlonna 7 1%
wawdniagage  winisldinIoniugon
ﬂ%’uﬂioﬁumqmﬁmw ATWTIULY UAENIT
st AU efidewinoouuniu 33
agessufudivloTsidafuatsandela
anedlfuilegodudiudiusas 257% swiu
Wufszeas 72 [Mnandngouasiufszuag 90
Tuloge 25.3% (Sarakam et al, 2000)
Tudidl 3 wudn SBmaeSeadusneg

Tnandnvaauaswilelsiunnseiu §mdy
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wuﬁﬁmawﬁmﬁmmua:uﬂqme-’i"mvmaﬁﬁ
A5l lasidafiuruauinelonta 3 waz
lawna 7 Winandaviaaags 4.66 fu/ls Tiudgs
21.4% Ldupnsieiuisnislaszidaduau
madaglama 7 Tnawdavangelndids
454 g/l uilh 195 % dwiunslindes
fu Tinawfavhan 3.98 su/ld uiv192%
(Table 9) dwmiuWufsczess 72 uaz
neRsEEns 50 SeaslvinanAniiangaviiu
431 fiu/lsuaziufavene 00 WWuilege 21.7%
(Sarakran et al, 2000) AamiAduinnfiudeu
F3nsimTonfudienisiossidafuaieaty

gramstanna 3 nilvade wasandwlona

7 wionsa FuumsnAngoqn 2,684 uw/l4

=

folirlsqndgeqn 2,100 v/l 1ilseenn

had
ar = Qs

wnanfavaauasiasiduduilgandimn

m el

303 (Tables 10, 11) wanf@piianiilivow
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3
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Adufrlisraaduay
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ufiTyuarwauidudiuesnag
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Wioean

qr
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USunnuRunNsEesanetAnIme 2 &0

nwaaed (Figure 1) @ msudinmslandeniiu
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WuAinasndl
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Aadaen1slonsnd
wneRInIEINtTatientd  unumsiaduniu
frumslansuselama 3 wileeds anw
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TiAnGuSAuLI e aEeAuay 3507E
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2549)
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Table 9. Effect of various methods of land preparation on the reot vield and starch content of four cassava varieties grown in a farmer’s
ficld near Khaw Hin Sorn Research Station of Kasctsart University, Chachoengsao province in 2001/02-2003/04.

1* year:2001/02
Root yield (t/rai) Starch content (%)
Treatment
v Vo Vi Vy Average A\ Va Vs Vi Average
1. Neo tillage,glyphosate 375 312 329 3.56 3.43a 19.8 [7.5 139 212 18.1a
2. Chisel plow,glyphosate 2.89 4.02 3.00 3.26 3.29a 9.7 168 141 208 17.9a
3. Subsoiler,glyphosate 3.35 274 272 iR 3.07a 209 1786 149 216 18.8a
4. Subsoiler+chisel,glyphosate 3.20 312 3.07 2.86 305 0.2 18.3 163 232 19.3a
5. Cassava harvester,glyphosate 3.23 .02 257 3.04 197 20.3 168 149 226 187
6. 3 disk plow 331 296 340 237 30la 20.1 [6.8 148 209 182a
7. Subsoilert3 disk plow 373 3.93 374 4.39 3.93a 216 18.1 144 223 19.1a
8. 3 disk plow+7 disk harrow 365 3.83 3.06 7 3.40a 20.2 175 144 220 18.5a
9. 3 disk+7 disk+contour ridging 4.07 3.68 4.14 4,03 3.98a 217 i86 138 217 19.0a
10. 3 disk+7 disk+up/down ridging 347 3.61 360 4.20 372 213 182 139 216 188
Average 3.49a 3.40a 3.23a 3.41a 3.39 20.6b  17.6c  14.5d  21.8a I8.6
CV (%) {Ty=33.0, (V})=147 (Ty=10.0, (V=36
Tillage treatment (F) NS NS
Varnely (T} NS o
TxV NS NS
2™ year:2002/03
Root yield (t/rai) Starch content (%)
Treatment
vt Vs Vs Vs Average Vi Vi \E Vi Average
1. Ne tillage, glyphosate 3.56 4.68 32 5.49 5.23cd 23.7 2 2LS 268 23.6be
2. Chisel plow, glyphosate i3 374 5.53 528 3.47bed 252 239 193 258 23.6bc
3. Subsoiler, glyphosate 5.02 375 537 4.98 5.28cd 270 253 219 2835 25.7ab
4. Subsoiter+chisel, glyphosate 471 6.50 7.29 5.60 6.02bc 25.6 208 207 247 23.0cd
5. Bubsciler+3 disk plow, glyplosate 5.43 5.57 6.96 5.23 5.80bed 221 227 197 252 22.4cd
6. Cassava harvester, glyphosate 3.55 6.31 6.84 6.59 6.32abe 28.6 279 234 236 26.3a
7. Subsoiler+7 disk harrow 5.04 4.20 4.36 4.53 4.58d 26.2 23.6 16.4 232 229cd
8. Subsoiler+3 disk +7disk 6.15 6.23 6.56 599 6.23abe 232 244 246 235 244b
9. 3 disk plow+7 disk harrow 618 6.49 7.66 6.53 6.72ab 223 218 196 254 223d
10. 3 disk+7 disk+ridging 7.85 7.23 7.70 6.88 742a 228 218 194 246 222d
Average 3.68a 3.87a 6.37a 3.71a 3.01 2492 236b  207c  25.3a 23.6
CV (%) {T)y=238, (V)=13.8 (M=34, (V=38
Tillage treatment (T} * *
Variety (V) NS *
TxV NS§ NS
3 year;2003/04
Root yield (t/rai) Starch content (%)
Treatment
vy Vs Vs Vi Average Vi Vs V, Vi _Average
L. Ne tillage. glyphosate 4.48 3.71 4.15 3.59 3.98a 203ab  19.2ab  17.0c  20.2ab 19.2a
2. Chisel plow, glyphosate 3.47 381 3.40 3.28 3.49a 204ab  19.9bc  18.8¢ 21.2a 20.1a
3. Subsoiler, glyphosate 4.08 3.50 4.11 398 3.92a 20.0ab  21.2a  184c  20.6ab 20.1a
4. Subsoiles+chisel, glyphosate 3.20 4,11 3.83 3.65 3.70a 2lda 20.1b 17.5¢  22.3a 20.3a
3. Subsoiler+3 disk plow, glyphosate 4.36 3.46 5.04 3.83 4,23 203b 2181 181c 2262 207a
6. Cassava harvester, glyphosate 4.46 4.00 4.29 4.32 4.27a 19.5b¢  20.7b [84e¢ 2232 20.2a
7. Subsoiler+7 disk harrow 4,68 4.11 4.30 4.58 4.54a 2006 18.8bc  187c 21.6a 19.8a
8. Subsoiler+3 disk +7disk 510 473 4.61 422 4.66a 225 210b 193¢ 2231 2l4a
9.3 disk plow+7 disk harrow 4.71 3.04 4.49 4.46 4.43a 21.0b 21.2ab  188¢ 223a  20.8
10. 3 disk+7 disk+ndging 4.21 399 435 371 4.06a 2056 2232 18.8¢ 21.8a 207
Average 43la  3.94p 4.31a 3.96b 4,13 206b 206k 184c 2L7a 203
CV (%) {(T}=297, (Vy=11.8 (Ty=11, (V)=13.7
Tillage treatmemt (T} NS NS
Variety {V) e ok
TxV NS **
Means in the same column and row followed by a common letter are not significamly different at the 5% level by DMRT.
"V = KU 50, V. = Rayong 3. V; = Rayong 72, V, = Rayong 50
NS = non significant
* = sipgnificant
#* = highly sigmificant
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Table 10, Effect of various methods of land preparation on the average root yield and starch content as well as the production costs,
aross and net income obtained witl: four cassava varicties planted in Khaw Hin Sorn Research Station, Chachoengsao

province in 2003/04 (3™ year).

Root Starch Gross Production Net
Treatment yield content income® costs™ ncome
(t/rai} (%) {baht/ra1) {bahttar) {bahirai)
1. No tillage, glyphosate 398 1.2 3010 2,136 1,763
2. Chusel plow, glyphosate 249 20.1 3494 2,142 1352
3. Subsoiler, glyphosate 302 20.1 3,921 2318 1,603
4, Subseiler+chisel;glyphosate 370 20.3 3723 2,379 1,344
5. Subsotler+3 disk plow:glyphosate 4.23 207 4,287 2,381 1,705
6. Cassava harvester; glyplosate 4.27 20.2 4,285 2,432 1,853
7. Subsoiler+7 disk harrow 4.54 19.8 4,322 2471 2,050
8. Subsoiler=3 disk +7 disk 4.66 21.4 4,793 2,684 2,109
9. 3 disk plow+7 disk harrow 4.43 20.8 4,500 2,440 2,060
10. 3 disk+7 disk+ ndging 4.06 209 4,134 2,462 1,671
Average 4.13 20.3 4,158 2407 1.751

"Price: cassava baht 1.20/kg fresh root at 30% starch; baht 0,02 reduction per | % starch reduction
“Production cosls: see Table 9

Table 11. Estimated costs of production of treatments in the land preparation experiment conducted in Khaw Hin Sorn Experiment
Station, Chacheengsao, in 2003/04 (3™ year).

Producttion costs {(haht/rai)t

Treatment
Land Planting Fertilizert Weed Harvest + Total
prepatation cassava application control transport
1. No tillage, glyphosate 135 150 400 395 1,076 2,156
2. Clusel plow, glyphosate 255 130 400 395 942 2,142
3. Subsoiler, glyphosale 315 150 400 395 1058 2,318
4. Subsoiler+chisel, glyphosate 435 150 400 395 999 2379
5. Subsoiler+3 disk plow, glyphosate 493 130 400 395 1,141 2,381
6. Cassava harvester, glyphosate 333 130 400 393 1,152 2,432
7. Subsoiler+7 disk harrow 300 150 400 395 1,262 2,471
8. Subsoiler+3 disk +7 disk 480 150 400 393 1,259 2,684
0. 3 disk plow+7 disk harrow 300 130 400 395 1,195 2,449
10. 3 disk+7 disktndging 420 130 400 3935 1,007 2462
"Cost: glyphosate (48%) 150 baht/ 1 ridging 120 baht/ral
herbicide application 60 babtrai 15-7-18 (N-p,0.-K,0 fertilizers 360 Laht/30kg
chisel plow 120 baht/ra fertilizer application 40 baht-30kg
subsoller 180 halitrat haad weeding {1x) 260 baht/ra
cassava harvester 220 baht/rai hayvest cassava 120 baht/tonne
3 disk plow 180 baht/rai trarsporl cassava 130 baht/tonne
7 disk harrow 120 balt /rai
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