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Ma$s Banano: An app to leverage data
from smallholder organic export banana
for continual improvement

Charles Staver (stavercp.ecolint@gmail.com)
G. Mora, J.J. Coria, E. Guzman, O. E. Flores, G. Acevedo
D. Rengifo, A. Pérez, A. Paulino, E. Pérez, P. Suaregz, J.C. Torres
G. Espinoza, R.E. Corozo, W. Durango, S. Tiselema, G. Lara,
J.C. Rojas, E. Nunez, M. Arias, A. Bustamante

IHC2022, date (17 August 2022)
International symposium
Celebrating organic banana production

Intro video
Spanish
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Every week 1,000s of containers of fragile fruit
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Volumes for contract compliance



Red rust thrips mgmt/ soil health to mcrease grower returns

FTG/RF-1332-RG
2015 -2018
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Red rust thrips mgmt/ soil health to mcrease grower returns
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Red rust thrips mgmt/ soil health to mcrease grower returns
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Activity Bagging % Rejects Mat Plant Residue Root, soil, | Nutrient

RRT Causes density vigor placement | nematodes | balance
Diagnostic X X X X X X X
Check up X X X
Check up X X X
Monitor X X X X X
Check up an an X
Check up an an X
Monitor X X X X X
Check up an an X
Check up an an X
Monitor X X X X X
Check up an an X
Check up an an X
Monitor X X X X X
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Ma$ Banano — steps in development

1- baseline — data use and digital habits - smallholder org banana sector
2 — Design and validation in field of methods for data collection - paper
2- Design and testing initial modules App

3- Design and testing of Ma$ Banano with data sets

4- Ma$S Banano Version 1.0 in Google Play with interface online
(download bases variable by variable)

5- Use of Ma$ Banano for diagnostic with 50 growers — bugs and glitches

6 — Data reports by user
continual improvement — use of practices and productivity response
benchmarking — use of practices and productivity response
digitalization of harvest timing/logistics — Cl BM



Are growers ready to digitalize data? CONNECTIVITY

Frequency Smart phone use

% Productores
fod
=

o

Numero de Productores
¥}

LR

17
30
13
) O l [
usa % muy de vez % mensual % quincena | % semana % diario
[] n B e cuande
[ | _ _

(<1) (1-3) (3-5) (5-10) (10-20) (=20) Frecuencia de uso de internet

Tamafio de Superficie

=

M Ecuador (12) H Perd (4) B Republica Dominicana (10)

mEC MPE mRD 0-10% no cellphone

_aNo
Pert: < 3 ha 75-90% Smartphone

=
IHC 2022 RD: <5 ha Whatsapp > 50%
"ANGERS — FRANCE Ecuador: <10 ha Google and youtube 40-50%



Are growers ready to digitalize data? — DATA TAKEN / TIME ON FILE

0.6+

Cluster
0.4

0.2' °

NMDS2

0.0+

-0.2 1

-0.4 1

3 types of data: harvest logistics, certification, costs/productivity

Gray: 3 types of data, on file multi-year and on-farm
Yellow: logistics and certfication on file multi-year

<,

-  Red: logistics and certfication on file short time
IHCZUZZ Blue: intermediate

ANGERS — FRANCE



Are associations ready to digitalize data?

Associations — digital data

EC Perd Rep.

Dom.
Harvest Logistics  Digital 67 61 50
Paper 13 39 50
Certification Digital 100 38 24
Paper 0) 62 76

o
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Mas$S Banano :

L4

<
. l App Ma$ Banano fue desarrollada por el CP- n A d
O p e r a te S Off- | I n e . LANREF (México) en soporte al proyecto Escalando - :er:a .e‘i -
innovaciones tecnologicas en banano organico ‘ L N,
familiar: mejora continua y "benchmarking" [__J Menu de Actividades"

. . . (Codigo: ATN/RF-17233-RG-T3374) implementado . » s®
Reglst ratlo n req u I red por Republica Dominicana (IDIAF), Peri (INIA) y » Sapggunt®
Ecuador (INIAP). Tiene como objetivo el monitoreo Utilerias
del Manejo del Trips de la Mancha Roja (TMR) en

. . campo y la vigilancia de la Salud de Suelo (SS). }b Salir
Technician / growers L
FONTAGRO
M Responsables oficiales
Fa r m - m u t I p I e u S e rS \ Ing. Domingo Renaifo (IDIAF) g
Dr Antonio ¢
Dr. Charles €

Re

i MC. Eduardc
MC. Oscar E

MC. Juan Jo
Dr. Gustavo |
MC.Gerardo Acevedo Sanchez

Intro video \ /

Spanish




Mas$S Banano : Steps

After entering User name — pass word

Registrar Productor | 1 _ Regjster data for grower

Registrar un Nuevo Productor

'8

2 - Register data for target plot

Registrar Plantaciones

Registrar Nuevas Plantaciones del Productor
\_ J

Registrar Actividades | 3 - Access data entry modules

Registrar Actividades de la Plantacion

Envio al Repositorio Web

4 - Data accumulate in cellphone

until sent to repository (one week)



Ma$ Banano — data modules

Trips de la Mancha Roja (TMR)

Check up / monitor

- Manejo de TMR -

- - Bagging and applications

- Monitoreo Descarte -

% Rejects / causes

Weekly data capture
W Harvest logistics

Rendimiento Semanal

Salud del Suelo

& & v e

Poblacién de Coberturay Vigor de Salud
M Resid Planta Quimica

Mat density
Plant vigor
residues

- Salud Biolégica -

N N
— D
Fitonematodos Nematodos de Vida Libre

Soil health:

- Raices y Salud Fisica -

s e Chemical, Biological, Physical
Rai y Comp i6 Drenaje del Suelo 2‘% )
- Balance Nutrimental - - ",'.\%,"
: Q R Nutrient balance IHC 20
e 2wk " NGERS - FRANCE




Data collection / summary — RESIDUE PLACEMENT

16:48 M ™M

E‘ Planta: ] de 10

Ubicacion de Residuos a 75cm

Proteccion de Suelo 25cm

Proteccion de Suelo en Calle

Mark 10 recently
harvested stems

Cobertura Verde en Calle

Cancelar Agregar Evaluacion
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Data collection — PLACEMENT harvested stem

16:49 M ™

Planta: ] de 10

Ubicacion de Residuos a 75cm

o 0/Cogollo no esta frente a hijo de
sucesion

1/Cogollo esta frente a hijo de
sucesion, pero no esta picado y
arreglado

O 2/Cogollo esta frente a hijo de
sucesion, algo arreglado

3/Cogollo esta frente a hijo con hojas
cortadas en trozos, amontonadas y el
cogollo partido puesto encima

Proteccién de Suelo 25cm

Proteccidn de Suelo en Calle

Cobertura Verde en Calle

--“"' . r
— Cancelar Agregar Evaluacion
\:
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Data summary — RESIDUE PLACEMENT

Ubicacion de Residuos a 75cm
Cogollo no esta frente a hijo de sucesion a ®

Proteccién de Suelo 25¢cm
Cobertura de 50-80%

Proteccidon de Suelo en Calle
Cobertura de 50-80%

Cobertura Verde

Ausencia de Cobertura

Ubicacion de Residuos a 75¢cm 9

Cogollo no esta frente a hijo de sucesion

Proteccion de Suelo 25cm
Cobertura de 20-50%
Proteccion de Suelo en Calle

Cobertura>80%

Cobertura Verde

Ausencia de Cobertura

Ubicacidn de Residuos a 75cm 8

Cogollo no esta frente a hijo de sucesién

Proteccion de Suelo 25¢cm
Cobertura de 50-80%

Proteccion de Suelo en Calle

Cobertura>80%

Cobertura Verde

Ausencia de Cobertura

N Jr—

Regresar Guardar Cancelar

Indicadores
Ubicacion de Residuos a 75¢cm
Proteccion de Suelo 25cm

Proteccion de Suelo en Calle

Cobertura Verde

Valores

0.4
1.4
2.0
0.0

Malo Intermedio

© G

1

2

Muy Bueno

Regresar

Scale0 --- 3

Minimal strategic placement
of harvested stem (0.4)

Soil without leaf residue cover
could be reduced (1.4/2.0)

No green legume cover (0.0)



Data collection — CAUSES REJECTS 100 clusters/fingers

10:29 M ™

E Cluster: 7 de 100

DANOS BIOLOGICOS

&v Cluster: 1 de 100 @MR/ManchaRoja

O TF/Trips de la Flor

O SC/Escama

DANOS BIOLOGICOS

() AR/Araiiita Roja

(O cH/Cochinilla

DAROS FISIOLOGICOS O cP/colaspis

(O spispeckling
(O cz/cenizo

DANOS MECANICOS
O MB/Mosca Blanca

O VR/Virosis

DANOS FiSICOS

Cancelar Agregar Evaluacion

(O FMG/Fumagina

O BTS/Bacteriosis

() ATG/Abeja Trigona
O ACR/Avispa Costurera

O BSA/Babosa

Cancelar Agregar Evaluacion
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Data summary — CAUSES REJECTS 100 clusters/fingers
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Golpe de Tina
DMGT

100

Numero Cluster

Dedos Malformados

DFDMF

99

Numero Cluster

Mancha Roja
DBMR

98

Numero Cluster

Golpe de Tina 97
DMGT Ntmero Cluster

Golpe de Tina 926
DMGT Numero Cluster

Mancha Roja
DBMR

95

Numero Cluster

Araiiita Roja
DBAR

94

Ndmero Cluster

Latex Viejo 93
DMLV Numero Cluster
Golpe o Quemadura de Empaque 92

DMGQE

Numero Cluster

Dedo Intrusa

Regresar  Guardar

91

Categoria
de Daflos

® Daflo Bloldgeo = Daho Fisloldgico & Danlo Mecdnico

4.0

Dano 19 0

Biologico
6.0

7.0

® Mancha Roja @ Trips de la Flor ® Arafita Rojo @ Cscama
® Cochinilin

® Dodos Curvos @ Dodos Malformados ® Puntas de Cigarro
® Dedos Cortados ® Cascars Rajode

9.00
Dafo

Mecanico

® Cuelto Roto @ Corte de Ua @ Golpe de Punta
® Golpe de Tna @ Corte de Cuchilo

Dano
Fisico



Data

report — INTERPRETATION diagnostic - Ci

Indicadores Mucha Majora posible ]  Ootimo
< L2000 12002000
Densidad matas/ha = FEOD OO FEDD
Peso radma (kg 21 3133
Grosor de talka dom) <=0 SO0
Altura de hijo (m| w5 0510
Tasa oo ret o <11 11-13 13-15 =15
Aroducckdn (tondhaafa) <50 S50 =] =0
% redraze botal »35% T3 35%: 15 25% £15%
% reidrazn TMR =10 5. 1% 5% < P
% rachars e n s feos > 15% 10-15 510 <5
% ctras plagas radma > 107 5-10% 1.5% <= IR
% Tala wnlusede eperiuns et 25 1-2 < 1%
Fallas fardiark racibs pusstas . EE-) 23 Lor
Fallas fardiar =3 sernasas T 57 5 <3
Balance Zalance ritrdgeno Déficit o Déficit o
reArentes | gajance fosforo efidt o exresn 50 Diéficit o evceso CNLRSD
Jalance potasio SN0 T ThR 5 50% 1%
wane, o n:\g,l'ﬂh'."S{n' <5 a5-15 1.5-15 21.5-3
Betoucs Y | sypkn oublerbo 25 om <15 0515 1515 153
caberturas Suehs cubberta calle <5 a5-15 1515 21.5-3
Coberbura werde calle <5 0515 15-15 2.5-2
1 ool 0203 -
CE =14 1314 1132 0310
<10 1520 pA A i)
Factores EifMg 3 7.5-9 &T5 35
EEEes < 4070 70100
Cathig’s w55 4855 4047 L0 —-aa
=] 1-15 2540
W =15 13.5-15 13-125 4013
T MO r 315 1.5-15 *315
L= cRCi 5Ta5
a0 #E5 =R 155 B5TS
Benebriaetrg — 25 om =20 J00-200 200-300 < B0
Penebedoetrs — 75 om w0 S00-200 200-300 I
e carbono 1k | Mgl <250 250500 500.750 =750
LE NES IS =3 I.E%30 15235 15
NES TS =3 2 F%30 15235 <15
OTEna & e mo »15 1-1.5 1 1
ralces totales 35 omi |lgm) <30 030 A0 =50
raloes botales 75 om |ga) 15 15-15 15-35 »15
Fattores % rakces sanas 25 om =70 08D 050 )
B T o =70 e ED.50 =)
nematadas rakes 000 50007000 005000 =e_ R
serrabodas V1 tokales < I i il 3 n] 150-500 =500
% NVL herbisarc =R 040 =30 «20%:
ﬁ-ml.ﬁ.rﬂmmd:ﬂam < 5% 210 10-15 =1 5%

——
\.

~

IHC 2022

HORTICULTURE FOR & WORLD IN TRANSITION

ANGERS — FRANCE




Data report — INTERPRETATION diagnostic - CI

Tipo Indicadones Bischo
< L2000 12002000
Densidad matas/ha = FEOD OO FEDD
Peso racimd [kl o | 3123
Erosor ce talla emy) 50 S0
mlll Altra ce hija (] o5 0510
Tasa oo ret o <11 11-13 13-15 =15
Aroducckdn (tondhaafa) <50 S50 =] =0
% redraze botal »35% T3 35%: 15 25% £15%
% redrazo TME =10 5 L% 3.5 < PR
% rachars e n s feos > 15% 10-15 510 <5
% oiras plagas racma 1P 5=10% 2-5% <R
% Tala wnlusede eperiuns rh 25 12 < 1%
Enfunde Fallas Fanddini racids puaitas 4 %
Fallas fardiar =3 sernasas T 57 5 <3
alance dalance ritrdgeno Déficit o Déficit o
FRATENERS | galance fosforo Dfidt o exreso 50 Dédicit o exceso ENL50
Halance potasia SN0 T ThR ‘ 5 50% 1%
Wang o cogolko 75 om <5, a5-15 1.5-15 2.5-3
RpEoucs Y | supho oubberto 25 om 0515 . 2
bR lerto calle 0515 \ 1525 253
Colertura werde calle 0515 15-15 2.5-2
ool 0203 -
CE 1314 l 1132 0310
1520 pA A i)
Factores Ca/Mg 1549 &T5 1.5
EEEes FIET] , 7000
Cathig’s 4855 4047 L0 —-aa
1-15 2540
W 13.5-15 13-125 4013
T MO 315 1.5-15 *315
5 R 5Ta5
a0 #E5 RS 155 B5TS
Bengboipnetog — 25 om =20 J00-200 200-300 < B0
Senebroqnetng — 75 omi 2] S00-L00 00 30 < B0
IR carbono 1k | Mgl <250 250500 500.750 =750
LE NES IS =3 I.E%30 15235 15
NES TS =3 2 F%30 15235 <15
OTEna & e mo »15 1-1.5 1 1
races tokales 35 oo |gm) <30 030 A0 =50
rakces tokales T3 om o |gm) 15 15-15 15-35 »15
Factores % rakces sanas 5 om 270 TO-ED EE0 =
ks % ralcEs @nas 75 om <70 TORED =] =20
reerabooas rakes OO0 SO00- 000 SOO0-5000 <2000 -
serrabodas V1 tokales < I i il 3 n] 150-500 =500
% NVL hErbivsang =R 040 =30 «20%:
'ﬁ-m’l.[l..,l:ﬂfpmd::l:m:‘i < 5% 210 10-15 =1 5%

Timely bagging / post harvest practices

Physical health indicators in optimum range

.‘_“ N
"4
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Residue/fertilizer placement and nutrient balance

Biological indicators with high potential for improvement



Data report — INTERPRETATION diagnostic - CI

Indicadones

Densidad matas/ha

Peso radma (kg

Grosor de talka dom)

Altura de hijo (m|

Tasa oo ret o

Aroducckdn (tondhaafa)

<=0

% redrazo total

EEEr

% reidrazn TMR

=10

% rachars mssn e M

»15%

% otras plagas radma

=10k

% Tala wnlusede eperiuns

>5

Fallas fardiark racibs pusstas

Fllis ol =} firmi il

T

Timely bagging / post harvest practices

Zalance ritrdgeno

Falance fosforo

Salance potasks

Défidt o
ENOELD FTH R

5:|

Déficto

reso 50

sane o cogolls T5om

BEdtLos Y

Sueko oubkerto 25 om

coberturas

Sueho oubkerto calke

Cobertura werde calle

CE

Factomnes

Caffiz

ey

MRS

e MO

i

Bengboimetng — 25 on

Bengloimetng — 75 om

Facbanes

carhono labil {mggl

Physical health indicators in optimum range

EWES IS

INES TS

15

OTEna & NEma

rakces totales 25 om |gm)

raloes botales 75 om |ga)

Factones

% rakces mnas IS om

bicldgicas

Hrakes =nas 75 om

reerabooas rakes

==0

BEE

<

seerrabodns V1 tokales

% MVL herbivaro

%mﬁ.rﬂ.‘nmu::lam

=500

<20

=15%

o Y
"4

IHC 2022
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Residue/fertilizer placement and nutrient balance

Biological indicators with high potential for improvement



Data reports — interpretation and visualization
Benchmarking diagnostic

Residues Chemical

D B|G|su bu[to| N|P|K wlsolso gr | Ce lcm cm | mk gm-g‘h pe [pe| la [ves ves|id | ro | ro
he ma m | 25 | int | int k 25 |75 | ca |25 75 25 | 75

vvvvv

%h|%h| ro | fl | % | %
25 |75 |Ne | N | h | pf

E DR

[ [
8 DR | |
3 DRt [ ]
[
[

11 DR

15 DR
16 DR

19 DR

21 DR

=~ a

17 growers:
AN what opportunities do they have in common?

g

HC2022 who are the outliers as potential models for others?

ANGERS — FRANCE



Weekly data reports — harvest logistics with Cl / BM

—T 1 S
Certificado GLOBAL G.A.P.: Si_¥ No
\
Total Racimos Cosechados J Touside | intice de
Sonne T vomisew | e | o
cosecha Cantidad Color Cantidad Color Cantidad | Calor \H-chlllﬂﬂ (ll‘li\
o1 2 35 s
0 760 |, 8
03 p 5
R
0s 227
06 233
o717 40
o8 |7 33
09 255
10 léo
L PAC A
O L) (R
13 |
14 ——15
15 =
16 !
e e h
18 ==u( .
19 e
20 -
21
2 | |
e T TR comeo 5 J
24
CALENDARIO DE ENCINTADO Y ENFUNDE 25 i =
ANO 2022 26
o | ;’v—:m_ r _;;.‘u [ COLON DS CINTAS TOTAL RACMOS | BEM | TOTAL CNTAS
£ e esus] IG5 ) ENOWNTADOS | compcna|  caman
o r—— 5>} o
o2 1 AZUL CLARD /[fz
" VERDE CLARO / fi ] !
o4 AMARRSL LA /_1 "
o0 CAFE YW
et BLANCA /{;‘
» NARANIA {3
o AZUL OSCURO 4| 160
» VERDE OSCURO / ff“
) NEGRA 161
—
MORADA
- | v . S = v g z
GRS . B
AZUL CLARO e 3 : si No
= - . Certificado GLOBAL G.A.P.:
VERDE CLARO = e )
AMARRILLA- 7_ laa Ciala Spamanty > ¢ 108 Bluwdy 'ZlblLRﬁM')q
_cAri. " - . [ Total Racimos Cosechados it | ineed
BLANCA ) Semana Venta Local/ Cajas conv.
Tamaas, s cosecha | Cantidad [  Color Cantidad Color Cantidad Color Rechazado (qq)
 Azui oscuro £l z —
_VeDE oeGUR = v {97 [Vehdre] 0l Baeiin 1757 [Cape 00 /)"j{
NEGRA W Ll tUD
AGIA S 102 113 o] 49 |cafe |2 uo | BLggCa llJbS 2
MORADA g __03 2 [ >
e CREMA o= . 4 | ¥ | Blons 90 6 4hSul 17¢ 0-56
7 | __GRIS = a 05 i |pe In [ ehles 145 a,ki
s |3 A5l 29 T /2B 128 16-%
—or [&r | plrgea ‘ 138 D53
s 12 Inedsa 131 |Mofoda 1o j0SZ
i L2 Rotd (225 | Catom 145 lo.5@,
By 10 23
— T (2> i R José
- \: — 4» — bt
- 12
— % |
14 — =
THS A — ——
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IHC 2022 g
App development — what to do different (no @e().

- Greater user engagement in initial stages of format design and data taking
(Our process primarily scientist-based with only informal user input)

- Shift from paper formats to tablet-based formats to collect and store data
(data continued to be collected in paper formats until the app was available)

- Prototype Cl and BM methods for greater insights into app design and use
(Field teams focused on data collection and little on grower engagement)



Challenges - digital data-driven CI/BM in group marketed banana

Obstacles to wider grower use of Ma$ Banano data collection and reports,
such as outdated smartphones and limited data literacy

Big data bases need capacity for big data analysis
Currently underdeveloped in main actors

Multi-stakeholder platform for digitalization of organic banana
interaction among public and private stakeholders needed.

Additional modules POTENTIAL

= decision support for leaf disease management,

= farm level biosecurity planning and monitoring,

= crop performance analysis linked to local weather stations,
& = certification and regulatory compliance and profitability
~

= e
HORTICULTURE FOR A WORLE IN TRANS
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Muchas gracias — Thank you — Merci beaucoup

: . 1 i
: [ 1 i I
: . : i 1
v v v ' v
.Q-»..
=

Intro video
Spanish
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