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Flow diagram

Data 
collection



Data collection using Field book app



Data storage using Cassava Base

Source: https://cassavabase.org/breeders/search Source: Morales, et al 2002 



Download data from Cassava Base

Manual: Delgado, 2022 - https://cassava2050.github.io/cassava_base_data/cassava_base_data.html

Querying  the Breeding Management System(s) 
like BMS, BreedBase, and GIGWA

https://cassava2050.github.io/cassava_base_data/cassava_base_data.html
https://bmspro.io/
https://breedbase.org/
https://southgreen.fr/content/gigwa


Exploratory data analysis



General information about trials conducted

Plot size:

• 202151DVGST_ciat, 4 plants per plot, harvesting 2 plants for root_type

• 202176DVGST_repe, 4 plants per plot, harvesting 4 plants for yield

• 202177DVGST_momi, 4 plants per plot, harvesting 4 plants for yield

• 202256DVGST_stom, 5 plants per plot, harvesting 4 plants for yield

• 202257DVGST_momi, 5 plants per plot, harvesting 4 plants for yield

use_trial_name use_plant_date use_harvest_date harvesting_time use_location n_gen

202151DVGST_ciat 2021-August-12 2022-June-30 10month 18day CIAT. Valle, Colombia 407

202176DVGST_repe 2021-July-07 2022-April-04 8month 28day Repelon. Atlantico, Colombia 411

202177DVGST_momi 2021-July-03 2022-March-30 8month 27day Momil. Cordoba, Colombia 410

202256DVGST_stom 2022-July-15 2023-April-03 8month 19day Santo Tomas. Atlantico, Colombia 758

202257DVGST_momi 2022-July-22 2023-April-17 8month 26day Momil. Cordoba, Colombia 787



Trial Design – Row col   Check varieties are completely randomized



Check genotypes

1. CG1141-1_is_Costena   
2. CM4919-1_is_Veronica   
3. COL2215_is_Venezolana   
4. HMC1P12_is_HMC1   
5. SM1127-8_is_Cubana   
6. SM2775-4_is_Bellotti   
7. SMB2446-2_is_Caiseli   
8. TAI8_is_TAI   
9. GM4034-1_is_Reina_wx 
10. CM6438-14_is_Vergara 

Released varieties



Traits evaluated

Assessed agronomic traits
WAB_20min_12mon
WAB_30min_12mon

branch_angle
branch_number

DM_gravity
DM_nirs

height_1st_branch
yield_ha

germination_perc
DM_yield_ha

root_weight_plot
frogskin1_5

vigor1_5
lodging1_3

lodging1_3_6mon
root_number_commercial

plant_type
height

height_wt_leaf
root_skin_color1_3

root_constriction1_3
root_type1_5

root_length1_3
root_rot_number

germinated_number_plot
root_peduncle1_3

root_shape1_6
thrips1_5

carotenoid1_8



Shared genotypes

2 common genotype 
groups found.



Multiple corr trait
(phenotypic value)



Trait variation 
across trials 
(phenotypic 
value)



Statistical data analysis



Dropped  traits due to no variation across trials

CBB_3mon
These traits were dropped from the analysis 
because they had no variation within themselves.

Source: Salazar 2022 - https://cgspace.cgiar.org/bitstream/handle/10568/129729/presentation.pdf?sequence=1&isAllowed=y 

Cassava Base 
Ontology

https://cgspace.cgiar.org/bitstream/handle/10568/129729/presentation.pdf?sequence=1&isAllowed=y


Single trial analysis – Spatial analysis

Yield variation 
along rows 

and columns 
that is not 

due to 
genetics

Yield
variation that is 

not
due to genetics 

and does
not depend on 

the row
and column 
positions



Heritability calculus



Single heritability Moderate to high heritability among two 
locations.

 

Traits with 
heritability 

lower than 0.1 
were remove 

them from the 
GxE analysis.

 

GxE analysis was performed without following traits - trials:
• lodging1_3: 202257DVGST_momi
• plant_type: 202257DVGST_momi
• lodging1_3_6mon: (only one trait to fit).
• root_constriction1_3: 202257DVGST_momi & 202256DVGST_stom
• root_number_commercial: 202256DVGST_stom
• root_shape1_6: 202256DVGST_stom
• vigor1_5: 202176DVGST_repe

trial
branch_
angle

branch_n
umber

caroteno
id1_8

DM_gr
avity

DM_yie
ld_ha

frogski
n1_5

germinated_nu
mber_plot

germinatio
n_perc

heig
ht

height_1st
_branch

height_w
t_leaf

lodgin
g1_3

lodging1_
3_6mon

plant_
type

root_constri
ction1_3

root_len
gth1_3

root_number_c
ommercial

root_pedu
ncle1_3

root_rot_
number

root_sha
pe1_6

root_skin_c
olor1_3

root_ty
pe1_5

root_weig
ht_plot

thrips
1_5

vigor
1_5

yield
_ha

202176DVG
ST_repe 0.82 0.87 0.61 0.74 0.72 0.69 0.690.86 0.82 0.58 0.57 0.72 0.25 0.42 0.62 0.41 0.35 0.96 0.64 0.72 0.1 0.07 0.72
202177DVG
ST_momi 0.83 0.77 0.58 0.86 0.83 0.54 0.54 0.8 0.85 0.58 0.5 0.63 0.51 0.54 0.67 0.76 0.67 0.96 0.69 0.82 0.49 0.53 0.82
202256DVG
ST_stom 0.87 0.67 0.82 0.71 0.81 0.68 0.680.88 0.86 0.53 0.37 0.66 0.04 0.42 0.07 0.61 0.36 0.03 0.96 0.62 0.71 0.88 0.52 0.72
202257DVG
ST_momi 0.79 0.71 0.69 0.3 0.69 0.690.63 0.73 0.52 0.01 0.01 0.04 0.28 0.49 0.16 0.15 0.19 0.95 0.58 0.7 0.58 0.7



Heritability GxE across trials

For traits with low heritability, please be careful. (blue square)

trait h2
root_skin_color1_3 0.97
branch_angle 0.84
height 0.78
DM_gravity 0.75
germinated_number_plot 0.73
thrips1_5 0.73
germination_perc 0.72
frogskin1_5 0.71
branch_number 0.65
carotenoid1_8 0.61
height_1st_branch 0.59
root_peduncle1_3 0.51
vigor1_5 0.47
height_wt_leaf 0.44
plant_type 0.43
root_length1_3 0.4
lodging1_3 0.26
DM_yield_ha 0.17
root_type1_5 0.17
root_weight_plot 0.15
yield_ha 0.12
root_shape1_6 0
root_constriction1_3 0
root_number_commercial 0
root_rot_number 0

When I fix thrips1_5 data, single 
heritability increase, but GxE 
heritability decrease. 



Genotypic Correlation: Locations

Yield Plant typeDry Matter height_1st_branch



Genotypic Correlation: Trials



Index selection 

1) DM_gravity, plant_type & yield_ha were used to calculate index 
selection.

2) Scores given were: 
• DM_gravity = 10
• plant_type = -5
• yield_ha = 10

3) Percentage to be selected: 20%



Ranking BLUP value – advancement report
genotype group note advance index

BLUPs_germinat
ion_perc

BLUPs_plant_typ
e

BLUPs_branch_n
umber

BLUPs_height_1
st_branch

BLUPs_DM_gra
vity

BLUPs_yield_ha
BLUPs_DM_yiel
d_ha

BLUPs_WAB_20
min_10mon

BLUPs_WAB_30
min_10mon

SMB2446-
2_is_Caiseli

check
not stable in 
yield

3.5 96.77 1.38 0.14 223.69 36.58 28.08 10.48 4.87 10.12

CG1141-
1_is_Costena

check 4.93 91.73 1.67 0.77 194.11 35.57 32.59 11.46 3.51 7.81

GM9122-1 notAvailable -3.62 94.89 2.52 0.47 245.86 36.08 31.98 11.25
TAI8_is_TAI check low DM 5.06 95.56 1.73 1.85 139.49 33.25 39.2 12.89 1.96 3.64
CM4919-
1_is_Veronica

check -0.67 95.94 1.57 0.27 223.1 34.83 32.23 11.48 1.73 3.26

GM8867-27
high DM; high 
WAB

advance 14.8 95.33 2.06 1.57 135.68 37.16 33.38 12.31 4.48 10.11

SM3559-11 high DM advance 17.82 95.93 1.98 1.14 200.63 37.65 32.74 12.46 3.64 6.43
SM2775-
4_is_Bellotti

check 25.28 92.4 1.54 2.5 118.32 37.4 34.06 12.68 4.5 9.63

SM2828-28
high DM, high 
WAB

advance 9.06 96.49 2.24 1.3 144.86 37.3 31.81 11.89 4.58 10.25

GM8868-59 notAvailable -0.92 95.43 1.85 0.34 237.35 37.08 27.26 9.54
SM3640-20 notAvailable 4.97 96.06 2.4 2.12 197.3 37.29 31.13 12.06
SM3641-2 notAvailable 7.03 94.98 1.98 0.64 221.79 37.12 30.46 10.78
GM9124-13 notAvailable 5.25 93.21 2.06 1.41 179.2 37.84 28.24 10.6
GM9109-5 notAvailable 2.63 95.03 1.89 1 183.55 37.83 26.62 10.03
CM9912-167 advance -6.77 95.9 1.88 0.65 258.7 34.24 33.09 11.31 3.67 7.76
GM8870-29 advance -3.46 95.01 1.97 0.14 228.99 34.47 34 12.02 2.82 6.91

SM3553-27
sprouting 
problem

advance 4.63 88.23 2.47 0.57 250.32 36.06 34.66 12.45 2.84 5.6

SM1759-29 advance 9.17 94.25 2.13 0.46 230.76 36.57 33.35 11.97 3.17 4.61
SM3386-49 advance 4.5 94.92 2.4 1.18 145.51 36.42 33.33 11.9 3.31 6.22
GM9108-5 advance 11.31 96.71 2.13 0.51 221.07 36.93 33.11 11.94 4.24 6.96
SM1127-
8_is_Cubana

check
sprouting 
problem

-31.4 84.73 1.63 1.2 217.2 33.87 24.52 8.52 4.57 9.89

GM8870-84 advance -2.29 94.51 2.53 1.11 208.52 35.11 35.12 12.13 3.75 7.3
COL2215_is_Ven
ezolana

check -26.9 96.74 3.08 3.2 111.77 36.81 24.44 9.54 4.4 10.05

CM9456-12 advance -5.09 96.76 2.19 0.06 240.9 35.41 31.85 11.06 3.37 7.76
GM1406-13 notAvailable -17.9 96.26 2.45 1.06 228.01 34.93 29.87 10.57
SM3387-40 notAvailable -10.6 94.36 1.99 0.61 244.65 36 27.46 9.92
GM9103-22 notAvailable -20.3 92.65 2.7 0.89 194.75 35.81 27.74 10.08
SM3464-29 added



Results storage – Cassava2050 GitHub

Source: https://github.com/Cassava2050?tab=repositories&q=&type=&language=&sort=name

https://github.com/Cassava2050?tab=repositories&q=&type=&language=&sort=name


Summary



Thank you!!!
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