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Using GUMCAS to Identify Site Specific Cassava (Manihot esculenta Crantz)

Culttivar and Planting Duration
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ABSTRACT

Cassava vyield is totally depended on various components namely soil, climate,
cultivar and management practices. These factors are normally employed to produce the
suitabe cultivar and optimum planting duration. Using GUMCAS associated with
geographic information system to simulated yield of 7 cassava cultivars namely Rayong 5,
Rayong 90, Rayong 7, Rayong 9, Rayong 72, Rayong 11 and Kasetsart 50 as well as
weather data during 2545 — 2551. Soil properties, genetic coefficients and management
under rainfed conditions with 52 planting dates; harvested at 12 months after planting
under the assumptions were considered without fertilizer assumptions to identify site
specific cassava cultivar and planting duration. Interaction of cultivar and environment
were studied in order to asess adaptability and stability of each cultivar. Planting duration

and cultivar analysis showed less interaction, so analysis should be made separately in
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each factor. Rayong 5, Rayong 90 and
Kasetsart 50 are wide adaptability but
moderate yield while Rayong 7, Rayong 9,
and Rayong 72 were responsed to
appropriate environment. Choosing site
specific cultivar was determined by
attainable yield above average of Rayong
5 and eastern region is more choice than
other areas.

Key words : cassava cultivar, GIS, crop

simulation model, site-specific technology
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Figure 1. Simulated yield of cassava, planted every week througnout the year
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Table 1. Relationship between cultivar and planting time (%)

Planting Interaction between cultivar
Region Cultivar
month and planting month
Northeast
upper 63.5 234 13.0
lower 63.1 240 129
East 36.3 36.3 274
North 64.7 23.8 115
Central 60.3 28.8 10.9
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Table 2. Recommend cassava cultivar in the environment where top planting areas are

located.
Rainfall Weather  Soil Soil Yield(ton/rai)* Recommended
(mm) station texture series  N@yong Rayong Rayong Rayong Rayong KU Rayong cultivar
5 90 72 7 9 50 11
Nakhorn Sndy loam  Chum 52 42 5.3 6.6 53 47 341 Rayong 7, 72, 9, 5.
= Ratchasima Phuang KU 50
C‘OT; Chok Chai Clay Khon Buri 33 1.7 55 35 6.9 39 44 Rayong 9.72
2 Chok Chai Sandy loam Korat 43 42 45 6.4 58 46 24 Rayong 7, 9, KU50
U Thong Sandy loam Warin 5.3 49 55 6.4 6.2 49 4 All cultivars
Nang Rong Silt loam Sung Noen 5 44 5.7 6.7 56 51 39 Rayong 7. 72, 9, 5.
KU 50
o Pak Chong Sandy loam Pak Thong 53 45 6.3 6.3 87 52 44 All cultivars
§ Chai
é Chaiyaphum  Sandy loam Korat 42 31 37 57 43 41 25 Rayong 7, 9. 5.
. KU 50
Chaiyaphum Sandy loam Warin 46 38 52 6.3 47 43 35 Rayong 7, 72, 9, 5,
KU 50
Chachoengsao Sandy loam Satuk 74 5.8 79 8.1 102 6.7 57 All cultivars
§ Aranyaprathet Loamy sand Nam Phong 44 37 46 5.9 52 4 24 Rayong 7.9, 72, 5
g Kamphaeng Sandy lcam Warin 6.6 4.7 7.2 6.9 75 56 54 All cultivars
= Phet
Sri Sa Ket Sandy loam Korat 5 3.1 5.3 55 6.5 39 4 Rayong 9,7,72,5
§ Mukdahan Sandy loam Korat 45 2.7 49 5 6.2 36 32 Rayong 9
g Sakon Nakhon Sandy loam Korat 49 32 55 52 71 42 45 Rayong 9. 72, 7
<
080 Ubon Sandy loam Chom Phra 55 37 58 6.2 6.6 48 43 All cultivars except
g Ratchathani Rayong 11
]

* Expected yield form GUMCAS
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Table 3. Environment of cassava planting area in each region and relationship between

cultivar (%)

] Rainfall (mm) Soil texture Evaporation Environment Cultivar Interaction
Region (rainy day) (% area) {(mm/day) (%) (%) (%)
Upper 1,035-2,500 Sandy loam (39.5) 35-5 183 750 6.7
Northeast (101-132) Loamy sand (14.2) ‘
Lower 1,040-1,600 Sandy loam (31.0) 3.9-6.2 25.6 59.7 147
Northeast (99-124) Loamy sand (26.3)
Clay (12.7)
East 1,124-3270 Sandy loam (23.1) 39-49 41.0 50.8 82
(105-168) Clay loam(12.5)
Loamy sand(12.3)
North 1.070-1490 Sandy loam (60.3) 34-43 410 48.6 105
101-162 Loamy sand (10.0)
Central 890-1,830 Loamy sand (17.8) 39-53 364 511 125
(92-162) Sandy loam (16.0)

Clay loam (10.2)
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Table 4. Optimal environment for of cassava cultivar in specific region

Cultivar Upper Northeast Lower Northeast East North Central plain
Rayong 5  High yield and good Unsuitable for clay, Suitable for sandy clay Unsuitable for clayey  Unsuitable for clayey
stability clay loam or silty clay loam with higher soil with lower annual  soil with lower annual
with an annual rainfall annual rainfall than rainfall than 1,200 mm rainfall than 1,200 mm
less than 1.000 mm 1,200-1,400 mm but or loamy sand with or silty clay with lower
low yield in sandy soil lower annual rainfall annual rainfall than
than 800 mm 1,000 mm
Rayong 7  Suitable for sandy ~ Unsuitable for clay, Higher yield. than the  Fertile soil preference  High yield, than the
loam or clay loam  clay loam or powdery average but amount of rainfall  average
with an annual sandy clay with lower is still a limiting factor
rainfall of 1,000 annual rainfall less
1,200 mm or clay than 1,000 mm
with an annual
rainfall of 1,200-
1,400 mm
Rayong 72  Suitable for loamy  Suitable for loamy soil High yield, unsuitable  Suitable for sandy Unsuitable for sandy
sand or clay loam  or silty clay with an for sandy soil or loam and loamy sand  soil. clayey soil or silty
with an annual annual rainfall of clayey soil with lower  with higher annual clay with lower annual
rainfall of 1,400- 1,000-1.200 mm annual rainfali than rainfall than 1,000 mm rainfall than 1,000 mm
1,600 mm or loamy 1,000 mm or clay loam with an
soil or clay loam annual rainfall of more
with an annual than 1,200 mm
rainfall of 1,200-
1,600 mm
Rayong 9  High yield in higher High yield, suitable for High yield, suitable to  Suitable for sandy soil High yield in regions
annual rainfall than  clay, loamy clay, silty ~ grow in this region to loamy clay with where amount of
1,000 mm,; soil clay with an annual higher annual rainfall  rainfall is high
type is not a rainfall of 800-1,000 than 1,400 mm
limiting factor for mm
growth and yield
Rayong 11 Similar Similar performances  Unsuitable for sandy  Similar performances  Moderate yield,
performances to to Rayong 9 but lower or clayey soil with to Rayong 9 but lower suitable for an area
Rayong 9 but lower vyield lower annual rainfall yield where higher annual
yield than 1,400 mm rainfall than 1,400 mm
Rayong 90  Similar Similar performances  Very suitable for sandy Moderate yield with Suitable for loamy
performances to to Rayong 9 but lower clay loam with higher some stability in sand or sandy loam
Rayong 9 but lower yield annual rainfall than adaptation with higher annual
yield 1,200 mm rainfall than 1,400 mm
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