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Abstract
Cassava has been grown in Thailand for many years. Land is usually

prepared by plowing with a 3-disk plow followed by a 7-disk harrow and ridging.
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
hardpan. A trial on alternative methods of land preparation was conducted at three
-— 1 sites from 2001 to 2004 to determine the effect of land preparation on the yields of
four cassava cultivars. The results indicate that on average for three years in a
farmer’s field near Rayong Field Crops Research Center, tillage treatments had a
significant effect on the fresh root yield of the four cassava cultivars. Using a
subsoiler followed by 3-disk plow produced the highest fresh root yield of 24.60 t/ha,
while the no-tillage treatment produced the lowest yield of 19.26 t/ha. At the Thai
Tapioca Development Institute site, there were significant differences among tillage
treatments for fresh root yield of the four cassava cultivars. Using the subsoiler
followed by a chisel plow produced the highest fresh root yield of 21.59 t/ha and the
second highest net income; this was followed by the no-tillage treatment (which
brought in the highest net income). At Khaw Hin Sorn Research Station of Kasetsart
University, tillage treatments also had a significant effect on fresh root yields. Using
a 3-disk plow followed by 7-disk harrow and ridging up-and-down the slope
produced the highest fresh root yield of 32.21 t/ha, but using a 3-disk plow followed
by a 7-disk harrow, with or without subsoiling, brought in the highest net incomes.
Among the four cultivars, there was no significant difference in fresh root yield;
however, they differed in starch content.

(OLECCION  HISTORICA

INTRODUCTION

In Thailand, most cassava farmers prepare their land by plowing with a 3-disk
plow followed by a 7-disk harrow and ridging. This results in a very loose soil, which is
free of weeds and easy to plant (Tongglum et al,, 2000). It also leaves the soil highly
susceptible to erosion, while direct exposure of the soil to the sun and the rain causes
rapid decomposition of organic matter (OM), resulting in many soils being almost devoid
of OM and with very poor structure. Moreover, frequent passes with a disk plow has
caused the formation of a hardpan at about 20 cm depth which impedes drainage,
resulting in high runoff and erosion, and in some years low yields due to waterlogging.



On the other hand, the hardpan may help to retain moisture during years of low rainfall
and during the dry season, thus increasing yields and allowing the planting of cassava
during the dry season. The use of tillage implements that loosen but do not turn over the
soil may require less energy and be cheaper than the use of disk plows, but the crop will
probably require chemical weed control. This leaves the soil better protected against
erosion. The breaking of the compacted subsoil will probably improve drainage, which
may increase yields, especially in very wet years. The objective of this study was to
compare several methods of land preparation, from zero tillage to complete tillage
(traditional practice in Thailand) in terms of management (planting, weed control,
harvest), cassava root yield and starch content, as well as economic benefits.

MATERIALS AND METHODS

The experiments were conducted for three consecutive years from 2001/02 to
2003/04 at three sites: in a farmer’s field near Rayong Field Crops Research Center
(RFCRC); at Khaw Hin Sorn Research Station of Kasetsart University; and at Huay Bong
Cassava Research and Development Center of the Thai Tapioca Development Institute
(TTDI). The experimental design was a split-plot in randomized complete blocks with
four replications at each site, except for three replications at Khaw Hin Sorn Research
Station. Treatments comprised 10 tillage treatments in the main plots: 1. no tillage, initial
weed control with glyphosate; 2. tillage by chisel plow, spaced at 50 cm apart, initial
weed control with glyphosate; 3. tillage by subsoiler (ripper), spaced at 50 cm apart,
initial weed control with glyphosate; 4. tillage by subsoiler followed by chisel plow,
initial weed control with glyphosate; 5. tillage by cassava harvester, initial weed control
with glyphosate; 6. tillage by one pass of a 3-disk plow; 7. tillage by subsoiler followed
by one pass of a 3-disk plow; 8. tillage by one pass of a 3-disk plow, followed by one pass
of a 7-disk harrow; 9. tillage by one pass of a 3-disk plow, followed by one of a 7-disk
harrow and contour ridging; 10. tillage by one pass of a 3-disk plow, followed by one of a
7-disk harrow and up-and-down ridging. These treatments were tested over three years at
Rayong, and only in the 1% year at TTDI and Khaw Hin Sorn. At these latter two sites.
three other treatments replaced Treatments 6, 7 and 10 in the 2™ and 3" years. namely:
11. tillage by subsoiler, followed by one pass of a 7-disk harrow, initial weed control with
glyphosate; 12. tillage by subsoiler, followed by one pass of a 7-disk harrow: 13. tillage
by subsoiler. followed by one pass each of a 3-disk plow and a 7-disk harrow. Subplot
treatments were four cassava cultivars: V1 = ‘KU 50°; V2 = ‘Rayong 5’; V3 = ‘Rayong
72’ and V4 = ‘Rayong 90°. Cassava was grown at a spacing of 100 cm x 80 cm. Chemical
fertilizer of grade 15-7-21 or 15-15-15 was applied at the rate of 312.5 kg/ha at one month
after planting. Cassava was harvested at 10-11 months.

Gross and net incomes were estimated for some land tillage treatments.

RESULTS AND DISCUSSION

There were no interactions between tillage treatments and cassava cultivars in terms of
fresh root yield and starch content at all three sites of the experiment (Table 1). Means over the
three years showed that at the farmer’s field at Rayong, tillage treatments had a significant effect
on the fresh root yields of the four cassava cultivars in thel® and 3" years. Using a subsoiler
followed by a 3-disk plow produced the highest fresh root yield of 24.60 t/ha, while the no-
tillage treatment produced the lowest fresh root yield of 19.26 vha (Table 2). In a similar
land preparation trial conducted at RFCRC in 1981, the use of a subsoiler followed by a
7-disk harrow produced the highest cassava yield (Tongglum et al., 2000).



At the TTDI site, tillage treatments also had significant effects on the fresh root
yields of the four cassava cultivars in all three years. Using a subsoiler followed by a
chisel plow produced the highest fresh root yield of 21.59 t/ha; this was followed by the
no-tillage treatment, which resulted in a fresh root yield of 20.37 t/ha (Table 2).

At Khaw Hin Sorn Research Station, tillage treatments had a significant effect on
fresh root yield only in the 2™ year. Using a 3-disk plow followed by a 7-disk harrow or
followed by contour ridging produced the highest fresh root vields of 30.31 and 32.21
t/ha, respectively (Table 2). Means over three years and over three sites showed that the
3-disk plow followed by 7-disk harrow and contour ridging produced the highest fresh
root yield of 24.16 t/ha. Using a subsoiler followed by a chisel plow produced a fresh root
yield of 23.39 t/ha (Table 2). However, root starch content was not significantly affected
by tillage treatments, but was significantly different among the four cassava cultivars
{Table 1),

Using the third year’s data on root yield and starch content from the TTDI and
Khaw Hin Sorn sites, production cost, gross and net incomes were calculated for each the
tillage treatments. Production cost at TTDI was highest (US$298.91) when tillage was by
the subsoiler followed by chisel after initial weed control by glyphosate. This resulted in a
net income of only US$84.59/ha. In contrast, the no-tillage treatment gave a highest net
income of US$162.50/ha, compared with traditional practices using a 3-disk plow
followed by a 7-disk harrow with or without contour ridging. These traditional practices
at TTDI resulted in negative net incomes.

At Khaw Hin Sorn, tillage by a subsoiler followed by a 3-disk plow then a 7-disk
harrow had the highest production cost of US$419.53/ha, but gave the highest net income
of US$329.97/ha. For tillage by the cassava harvester, the production cost was US$380/ha
which gave a net income of US$289.25/ha (Tables 3 and 4). At this site, the use of the
cassava harvester after spraying with glyphosate, or tillage using a subsoiler followed by a
7-disk harrow alone, or by a 3-disk plow as well as a 7-disk harrow may be viable
alternatives to the use of a 3-disk plow followed by a 7-disk harrow. Jongruaysup et al.
(2002) reviewing the results of four land preparation trials conducted in Thailand from
1992 to 2002 concluded that the standard practice of using a 3-disk plow followed by a 7-
disk harrow, with or without ridging, generally produced the highest cassava yields, but
that no-tillage systems improved the soil’s physical conditions such as porosity, bulk
density and saturated hydraulic conductivity in a similar loamy sand soil in Khon Kaen,
Thailand.

CONCLUSIONS

The standard practice of using a 3-disk plow followed by a 7-disk harrow and
ridging, with or without prior subsoiling, produced the high cassava fresh root yields.
Using the subsoiler followed by a chisel or by 3-disk plow and 7-disk harrow is a more
costly method of land preparation, but it may result in a higher net income. There was no
interaction between tillage treatments and cassava cultivars in terms of fresh root yield
and starch content.
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Tables

Table 1. Effect of various methods of land preparation on the root yield and starch content of four cassava cultivars grown at three sites

(Rayong, TTDI, Khaw Hin Sorn) in Thailand over three years (2001/02 to 2003/04)

Root yield {t'ha) Starch content
Treatment Vi Vv, Vs Vs Mean __V, vz Vi Vs  Mean
1. No tillage; glyphosate 2223 2159 2135 22.70 2199 215 21.5 19.5 239 21.6
2. Chisel plow; glyphosate 2095 2159 20.79 21.20 2113 227 22.0 19.4 242 22.1
3. Subsoiler; glyphosate 2156 2105 2035 20.59 20.88 230 217 19.6 245 222
4. Subsoiler + chisel; glyphosate 2223 2472 24.18 22.44 2339 237 222 20.1 255 229
5. Cassava harvester; glyphosate 2148 2314 2316 22.29 2252 227 21.6 19.4 244 220
6. 3-disk plow? 19.03 1998 19.86 16.21 1877 225 20.6 19.6 223 21.2
7. Subsoiler + 3-disk plow? 2145 2161 2262 22.20 21.97  23.1 222 20.2 252 22.7
8. 3-disk plow + 7-disk harrow 22.88 21.88 2276 21.46 2225 226 214 19.5 24.1 21.5
9. 3-disk + 7-disk + contour ridging 2527 2369 23.56 24.14 2416 225 220 19.2 25.0 222
10. 3-disk + 7-disk + up-down ridging® 19.66 21.38  21.48 22,41 21.23 230 20.7 19.6 24.6 22.0
11. Subsoiler + 7-disk; glyphosate” 2593 2278 28.07 23.15 2498 224 234 209 24.7 22.8
12. Subsoiler + 7-disk harrow” 24.74 2065 2346 23.15 2300 233 23.5 204 237 22.7
13. Subsoiler + 3-disk + 7-disk’ 2693 2601 2725 25.24 2635 235 23.8 22.5 239 234
Mean 22.64 2231 2299 22.09 22.51 228 22.0 20.0 24.3 22.2

'Vi = ‘KU 50°; V; = ‘Rayong 5’; V3 = ‘Rayong 72’; V,

‘Rayong 90’
*Only in the 1* year for the TTDI and Khaw Hin Sorn sites
*Only at the TTDI and Khaw Hin Sorn sites for the 2" and 3 years



Table 2. Summary of fresh root yields (t/ha) from a land preparation experiment conducted for three consecutive years in three sites in

Thailand from 2001/02 to 2003/04

Rayong TTDI Khaw Hin Som Mean Mean
® 29 3®  Mean I® 27 3% Mean 1° 29 3%  Mean oOver  over2™
Treatment year  year  year year  year  year year  year  year 3years and 3"
and 3 years®
sites
1. No tillage; glyphosate 1146 2395 2239 1926 1991 26.07 1514 2037 2145 3271 2490 2635 2199 24.70
2. Chisel plow; glyphosate 12.03 2443 2284 1993 1778 2510 1093 1794 2056 3418 2180 2551 21.13 23.00
3. Subsoiler; glyphosate 13.70 2491 2262 2018 1631 2432 10.10 1691 1920 33.01 2448 2556 20.88 22.98
4, Subsoiler + chisel; 1485 2599 2504 2196 21.87 2871 1420 21.59 19.07 3765 23.12 2661 2339 2592
glyphosate
5.Cassava harvester; 1460 2583 2343 2128 1608 2552 1252 18.04 1856 3950 26.66 28.24 2252 26.05
glyphosate
6. 3-disk plow' 13.66 2260 2382 2008 18.00 - - - 18.81 - - - - -
7. Subsoiler + 3-disk plow' 17.57 28.54 27.68 24.60 16.59 - - - 24.71 - - - - -
8. 3-disk plow + 7-disk 11,93 23.00 2402 1965 1815 2331 892 16.79 2127 4199 2767 3031 2225 2547
harrow
9. 3-disk + 7-disk + contour 17.47 24.60 2535 2247 1832 2657 853 17.81 2488 4635 2540 3221 2416 26.71
ridging
10. 3-disk + 7-disk + up- 19.50 2586 2341 2292 1752 - - - 23.25 - - - - -
down ridging’
11, Subsoiler + 7-disk; - - - - - 2535 1191 - - 36.24 2642 - - 24.98
glyphosate?
12. Subsoiler + 7-disk - - - - - 2490 10.04 - - 28.65 28.39 - - 23.00
harrow?
13. &;,ubsoiler + 3-disk + 7- - - - - - 2640 10.88 - - 3895 29.16 - - 26.35
disk
Mean 1668 2496 2406 2123 1805 2563 1132 - 21.18 3692 25.80 - -
CV (%) 46.8 211 17.2 223 18.3 472 350 138 297
Treatment * NS * * * * NS * NS
LSD (p=0.05) 498 455 3.00 292 342  3.88 636 437 497

'Only in the 1* year for the TTDI and Khaw Hin Sorn sites;
*Means over only the TTDI and Khaw Hin Sorn sites for the 2™ and 3" year data

*Only at the TTDI and Khaw Hin Sorn sites for the 2™ and 3" years



Table 3. Effect of various methods of land preparation on production costs of cassava planted at TTDI and Khaw Hin Sorn in Thailand

Production costs (US$/ha)”

Land Fertilizers Harvest +
Treatment preparation Planting + Weed control transport Total
cassava application
TTDI KHS' TTDI KHS TIDI KHS TTIDI KHS

No tillage; glyphosate 21.09 2109 2344 62.50 4453  61.72 102,19 168.12 25375 336.87
Chisel plow; glyphosate 44,53 3984 2344 62.50 44,53 6172 7375 147.19 248.75 334.69
Subsoiler; glyphosate 49.22 4922 2344 62.50 4453  61.72  68.12 165.16 24781 362.03
Subsoiler + chisel; glyphosate 7266 6797 2344 62.50 4453 6172 9578 156.09 29891 371.72
Cassava harvester; glyphosate 5234 5234 2344 62.50 4453 61.72 8453 180.00 267.34 380.00
3-disk plow + 7-disk harrow 51.56 4687 2344 62.50 44.53 6172  60.16 186.72 242.19 381.25
3-disk + 7-disk + contour ridging  70.31  65.62  23.44 62.50 4453  61.72 5750 17141 255.16 381.56
Subsoiler + 7-disk; glyphosate 72.66 7266  23.44 62.50 4453  61.72  80.47 178.28 283.59 398.59
Subsoiler + 7-disk harrow 51.56 46.87 2344 62.50 4453 61.72 67.81 191.56 249.84 386.09
Subsoiler + 3-disk + 7-disk 7969 7500 2344 62.50 4453 6172 7344 19687 283.59 419.53
'Khaw Hin Sorn

Cost (US$) Cost (US$)
2Inputs: - Inputs: .

TTDI Khaw Hin Som TTDI Khaw Hin Sorn
Glyphosate (48%) 3.75/liter 3.75/iter Ridging 18.75/ha 18.75/ha
Herbicide application 9.37/ha 9.37/ha Fertilizers, 15-7-18 9.00/50kg  9.00/50 kg
Tillage by chisel plow 23.44/ha 18.75/ha Fertilizer application 1.00/50 kg 1.00/50 kg
Tillage by subsoiler 28.12/ha 28.12/ha Hand weeding (once) 23.44/ha 40.62/ ha
Tillage by 3-disk plow 28.12/ha 28.12/ha Harvesting cassava 3.00/t 3.00/t
Tillage by cassava harvester 18.75/ha 31.02/ha Transporting cassava 3.754 3.75/t
Tillage by 7-disk harrow 23.44/ha 18.75/ha




Table 4. Effect of various methods of land preparation on production costs, gross and net incomes from cassava planted at TTDI
and Khaw Hin Sorn, Thailand in 2003/04 (3" year data)

Starch content  Gross income Production costs” Net income
Treatment (%) (US$/ha) (US$/ha) (US$/ha)

TIDI KHS’ TTDI KHS TTDI KHS TTDI KHS
No tillage; glyphosate 25.0 192 41625  612.50 253.75 336.87 162.50 274.63
Chisel plow; glyphosate 24.1 20.1 295.75 546.00 248.75 334.69 47.00 211.31
Subsoiler; glyphosate 23.5 2000 270.25 612.00 247.81 362.03 22.44 249,97

Subsoiler + chisel; glyphosate 24.0 203 383.50 581.50 298.91 371.72 84.59 209.78
Cassava harvester; glyphosate 23.2 202 333.00 669.25 267.34 380.00 65.66 289.25
3-disk plow + 7-disk harrow 23.5 20.8 238,50 70275 242.19 381.25 -3.69 321.50
3-disk + 7-disk + contour ridging  22.7 20.8 22475  645.25 255.16 381.56 -30.41 263.69

Subsoiler + 7-disk; glyphosate 24.7 20.7 32575  669.75 283.59 398.59 42.16 271.60

Subsoiler + 7-disk harrow 24.2 198 27200  707.00 249.84 386.09 22.60 320.91
Subsoiler + 3-disk + 7-disk 23.6 214 29150  749.50 283.59 419.53 7.91 329.97
Mean 23.8 203  305.00  649.50 263.09 375.33 42.03 274.22

'Based on root yields shown in Table 2 and price of cassava being US$0.03/kg fresh roots at 30% starch. There is a US$0.005
reduction in price for every 1% lower starch content than 30%.

*Production costs: see Table 3.

*Khaw Hin Sorn

Note: US$1.00 = 40 baht



