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Evaluation of the potential of the CSM-CSCRP-Cassava model
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ABSTRACT: The application of crop growth simulation model for cassava (CSM-CSCRP-Cassava) to determine
the suitable technologies for cassava production in a particular area is an alternative means to increasing cassava
productivity. However, before using the model, it is necessary to evaluate its potential capability first. The objective
of this study was to evaluate the potential of the CSM-CSCRP-Cassava model. Three cassava cultivars (Rayong 9,
Kasetsart 50 and Huay Bong 80) were grown on 27 November 2009 (early dry season), 3 April 2010 (late dry season)
and 10 July 2010 (mid-rainy season) at the Faculty of Agriculture, Khon Kaen University. A randomized complete
block (RCB) design with three replications was used. Plot size was 180 m? and plant spacing was 1 m x 1 m. Data
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were recorded on soil, weather, management and plant characteristics for each planting date. The genetic coefficients
of the three cassava cultivars were determined using the experimental data from the early and the late dry seasons.
The results from genetic coefficient determination showed that the CSM-CSCRP-Cassava model could simulate
days to primary branching for both planting dates reasonably well. The model also provided good simulations of
total dry weight, stem dry weight, root dry weight and leaf dry weight. For the results of model evaluation using the
experimental data from the mid-rainy season, the model provided good simulations for total and root dry weights,
and gave fair simulations for stem and leaf dry weights. These results indicated that the CSM-CSCRP-Cassava model
could be an alternative tool for decision making in agriculture under the environments of Thailand.

Keywords: crop growth, renewable energy, crop development, economic crop, decision support system
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Table 1 Cassava cultivars used in this study.
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Cultivar Source
Rayong 9 Mahasarakham Agricultural Research and Development Center, Thailand
Kasetsart 50 National Corn and Sorghum Research Center, Thailand

Huay Bong 80

The Thai Tapioca Development Institute, Thailand
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Table 2 Genetic coefficients of 3 cassava cultivars.

Cultivar name

Cultivar trait Abbreviation Unit
Rayong 9 Kasetsart 50 Huay Bong 80

Phenology parameters

1. Photoperiod sensitivity for phase n. PPSn Percent drop for 0 0 0
10h pp.change
2. Duration of phase 1 P1L Leaf number 276 191 140
3. Duration of phase 2 P2L Leaf number 0 54 82
4. Duration of phase 4 P4L Leaf number 20 20 20
5. Duration of phase 5 P5L Leaf number 200 200 200
Growth parameters
6. Storage root number per unit canopy SR#W no./g 0.25 0.25 0.25
weight at initiation
7. Storage root fraction of assimilate SRFR no. 0.25 0.25 0.25
used for non-root growth
8. Area/leaf of the first leaves when LA1S cm’ 250 300 200
growing without stress.
9. Area/leaf multiplied by branch LAXS cm’ 1700 1950 1600
number at maximum area/leaf
10. Node number at which maximum LAXND no. 120 150 80
area/leaf reached
11. End of cycle area/leaf multiplied by LAFS cm’ 30 30 30
branch number
12. Node number at which the end of LAFND no. 150 150 150
cycle area/leaf reached
13. Leaf area/weight ratio when crop LAWS cm’/g 195 210 200
growing without stress
14. Interval between leaf tip PHINT Degree Celsius/d 16 17 17
appearances for first leaves
15. Leaf life, from full expansion to start LLIFA Phyllocrons 15 14 15
senescence
16. Stem fraction of assimilate destined STFR no. 0.27 0.32 0.29

for canopy growth

Table 3 The different between simulated and observed values for duration of developmental stages obtained from
model calibration for 3 cassava cultivars in the both early dry season in 2009 and late dry season in 2010.

Simulation - Observation

Cultivars and branching (Days after planting)
Early dry season in 2009 Late dry season in 2010

Rayong 9

1% branching date 18 -19

2" pbranching date 0 0
Kasetsart 50

1% branching date -23 22

2™ branching date 25 25
Huay Bong 80

1% branching date 28 -26

2" branching date 13 -12
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Table 4 The values for RMSEn (%) and d-index obtained from model calibration for 3 cassava cultivars in the
both early dry season in 2009 and late dry season in 2010.

Early dry season Late dry season
Crop characteristic RMSEN (%) d-index RMSEN (%) d-index
(kg/ha) Range Average Range Average Range Average Range Average
Total dry weight 23.04-25.95 24.45 0.983-0.986  0.985 9.58-15.30  11.88 0.991-0.996  0.994
Stem dry weight 27.19-31.85 28.81 0.969-0.975  0.972  22.76-28.89  26.36  0.954-0.972  0.962
Leaf dry weight 56.73-87.30 72.74 0.572-0.729 ~ 0.632  72.40-97.97 8539 0.571-0.681 0.615
Storage root dry weight ~ 24.57-26.90 26.01 0.968-0.978  0.974 8.69-16.10  11.21  0.966-0.989  0.981

Table 5 The different between simulated and observed values for duration of developmental stages obtained
from model evaluation for 3 cassava cultivars in mid-rainy season in 2010.

Simulation - Observation

Cultivars and branching
(Days after planting)

Rayong 9
1% branching date 40
2" branching date 0
Kasetsart 50
1% branching date -1
2™ pranching date 28

Huay Bong 80
1% branching date 5
2" pranching date 25

Table 6 The values for RMSEn (%) and d-index obtained from model evaluation for 3 cassava cultivars in
mid-rainy season in 2010.

Crop characteristic RMSEN (%) d-index
(kg/ha) Range Average Range Average
Total dry weight 18.52-35.18 26.75 0.964-0.989 0.977
Stem dry weight 91.28-108.03 101.62 0.802-0.841 0.818
Leaf dry weight 86.81-118.86 97.52 0.550-0.652 0.593

Storage root dry weight 19.19-23.88 20.86 0.973-0.983 0.978
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