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Scientific outputs .....
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n I Systematic Review

Task Rice Pests and Diseases Around the World: Literature-Based
Assessment with Emphasis on Africa and Asia
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Journal of Stored Products Research 111 (2025

Contents lists available at ScienceDirect

n q 7 Journal of Stored Products Research

T k ) ! journal homepage: www.elsevier.com/locate/jspr

Uninvited guests: New stored mangrove rice insect pests in Guinea-Bissau
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Scientific outputs ...

nA The Fungal World of Mangrove Swamp Rice:

Insights into Guinea-Bissau's Crop Cycle

f2=X (article in preparation)

n q Uncovering the Pest World of Mangrove Swamp

Rice: A Glimpse into Guinea-Bissau's Crop Cycle

Task (data under analysis)
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Material and Methods
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Data Filtration Cleaning Full Article .
\ Y } \ } Reading Data Extraction Data Curation
|
3 Databases Exclusion Criteria or abstract Scientific names of pests and
l Wgr(?cincleg?/vr;:ii&cj” diseases have been revised in
Y CABI , order to standardize according
Pmeed @b 1. Duplicates removed available to accepted names
ngi;a:f Science” 2. Records not related to
rice pests and diseases
| } p AL GBIF
Global Biodiversity
Y Information Facility

33 sets of

key words ( National
: : a Center for
Restricted to Title ) Biotechnology
and Abstract NCBI Information
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Material and Methods

[ Identification of studies via databases ]

ArtiCIQS ldentlfled ||Art1'cles identified (n =15 969) I

Articles removed before screening:

=]
= K PubMed (n =10 142)
(n 15 969) g WOS (n=2192) Duplicate records removed
Eg CAB Abstract (n =3 635) (n=2801)
5 ;
] * Title AND Abstract keywords: ‘oryza

sativa’, ‘oryza glaberrima’, ‘rice’, ‘disease’,
‘pest’, “africa’, ‘west africa’, ‘mangrove rice’

)
1+t exclusion criteria (by title)
(n=11785)
o v
X Exclusion topics
Articles manually screened (by title) 1) medical/ veterinary and biotechnology;
(n= 13 168) —> 2) molecular biology/ resistances/ tolerances of
rice varieties;
3) agricultural practices/ farmer perceptions;
4) other crops
o0
g Articles analysed (by full article or
abstract)
g (n=1383) L >
< 2nd exclusion criteria (by full article or abstract)
(n=512)
v
Exclusion topics
Articles assessed for eligibility 1) medical/ veterinary and biotechnology;
(n=871) 2) n"nolean].arlblology/ resistances/ tolerances of
rice varieties;
— 3) agricultural practices/ farmer perceptions;
4) other crops
: s

PP T— Articles included in review ‘2 S

o (n =871)
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Results

N. records of pests
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Results

Diseases
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Africa A Asia

Virus |Rice Yellow Mottle Virus (RYMV) (48)
leaf (59)
|
i}

Bacterial Blight (BB) (6)
Bacterial Leaf Blight (BLB) (28)

Kresek (1)

Bacterial Leaf Streak (BLS) (5)
Bacterial Palea Browning (BPB) (1)
Grain Discoloration of Rice (13)
Sheath Rot (6)

Aggregate Sheath Spot (1)

Bacteria

seed (11)

Blast disease (28)

panicle (53)

X ' leaf (78) petis =
- s

I sheath (25) e s . UM
— S,

seed-borne (65)

L)

Brown Leaf Spot (BLS) (9)
Brown Spot disease (13)
False Smut(14)

Leaf Spot of Rice (5)
Neck Blast disease (2)
Panicle Wilting (1) Fungi
Rice Panicle Blast (1)

Rice Panicle Blight (1)

Rice Sheath Disease (1)
Rice Sheath Rot Disease (3)

Rice Spikelet Rot disease (SRD) (17)

Bacterial Blight (BB) (2)

Bac teria Bacterial Leaf Blight (BLB) (3)

Bacterial Leaf Streak (BLS) (5)

Sclerotial Disease (1)
Seed Discoloration of Rice (1)

Il Sheath Blight (16)

=/ S
;:_ I Bakanae disease (65)

\

Fungi [ LeafBlast (1) __
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Pests in stored rice seeds

Material and Methods | Sample Collection

[ Sample Collection

3 Regions | 13 Villages | 30 Farmers

Samples:
# varieties and/or
= storage structure
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Villages collected
®Cacheu

1 - Elalab

2 - Djobel

3 - Elia

eOio

- Rotxum

- Uncur

- Blaftxur

- N'Tchugal
- Sugun

- Malafu

©oO~NO OGN

e Tombali

10 - Quibil
11 - Cafine
12 - Cafale
13 - Caiquenem
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Material and Methods | Laboratory Analysis

.* Germination rate

t Aflatoxins Content

@ Fungal Identification — - Fungi re-isolation

64 samples x 3 repetitions = 192 trials
100 seeds / Petri dish
Measurements at day 3, 5, 10 and 14

64 samples x 3 repetitions = 192 trials Re-isolation

« gDNA extraction and storage for DNA Isolation
barcoding (N=70)

gDNA Extraction

: : I gss A
Mixed samples per village ‘;r;za
Sub-samples for aflatoxin analysis ng 18C
(B1, B2, G1, G2) l

DNA extraction (...)
DNA barcoding
Bioinformatics Analysis
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Results I Sample Collection

« Farmers select and separate rice seeds by specific
characteristics, then dry, thresh, and store them.

- Storage containers vary widely, including bags,
barrels, and traditional structures like fuule and
biré/psanga.

« Polyethylene bags are the most used rice storage
containers across all ethnic groups and regions.

. B Tombali
rice bundles v u
_m
’ O
{5 { Oio
metal barrel
A

plastic jerry can
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Number of sampled containers per region

WA \}&

Fuule

Plastic =& : iré/ Psange
(] 3
Jerry Can . -

Biré/ Psanga

(interior)

Bundles

Biré/ Psanga
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Results | Germination Rates . ot ot

« High Germination Rates: All rice varieties tested had
strong germination, achieving over 95% by day 14.

« Variations by Species: No significative variations were : - ; [, ) ' -
found between Oryza glaberrima and Oryza sativa. ) : : _— - .

Rice species Rice Varieties Language Region
P [Vernacular Name] guag g

Edjur (3
Baiote
Etele
Malu rassa Balanta
Oryza glaberrima
Bakongabu
Balenabu Felupe
Batumpaiabo
Tanham/Atanham Balanta
Caublak/Caublac
DEFPA
SelirsSiti
Var 29 (landa Arruz project) Creole
Yaca branco
Yaca ieie
Yaca sauiau
Oryza sativa
Tomow/Etomoray Felupe
lacai branco
lacai adf
Felupe/Baiote/Creole
lacai preto
lacai vermelho
Barakonde Mandinga
Mamusso

Susu
Sampena/Quisampena
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Results | Fungal Identification (DNA barcoding)

Fungal taxa: N=26 (18 genera, 16 species)

Main genera: Aspergillus, Curvularia, and Bipolaris

Health-Related Genera: mycotoxin production
(Aspergillus & Fusarium)

Regional Fungal Correlations: Similarities between the
fungal compositions of Oio and Cacheu.

CACHEU

o

TOMBALI

| Number of fungal genera
between regions

| Ecological guilds
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Results | Aflatoxin content

» Results obtained from all 13 villages screened
revealed an aflatoxin content (total and B1, B2, G1,
and G2) of < 1.0 ng/kg for all samples
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Discussion

- Traditional rice storage practices are declining, replaced by
modern containers.

« Key mycotoxigenic fungi were detected, yet aflatoxin levels
remain safe.

Conclusions

« Study reveals high germination rates, safe fungi levels, and
potential for improved post-harvest management innovations.

 First baseline of fungal communities present in
stored rice seeds from mangrove swamp rice
production in Guinea-Bissau.

Lrasmus /560
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Material and Methods | Laboratory Analysis

—— Storage insect screening

* Preliminary taxonomic ID

t Selection & Isolation of
the samples to genomic ID

,ﬂ?@ — DNAbarcoding ,I:';;io
o [, ==
@ DNA barcoding analysis L ¢ NM e M
eeeeeeee Nz
)« " Com arisot with DNAgM %

Barcode Database Erasmus £imico
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Results
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Results

CACHEU

i x Bafata Gabu QIO

TOMBALI I2

Cacheu

B

117

Rhyzopertha dominica ® Tribolium castaneum % Cryptolestes pusillus ® Sitophilus oryzae * Sitotroga cerealella

F ,3% 2%\:‘
68% | 14%%[ 13% 3 “

RA
Sitophilus oryzae 0:% 10I% 26% 3(;% 4(;% 5(5% 6(;% 7(5% 80% 90% 100%
Rhyzopertha dominica
Sitotroga cerealella
Tribolium castaneum Q\\J@
Cryptolestes pusillus %%é)

Platymetopus vestitus LrasMus /7 g0
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Discussion

4 new species
to GB and MSR

_ _ reflects a notable gap in biodiversity
Sitophilus oryzae knowledge in the country

Cryptolestes pusillus

06 identified_
species

Platymetopus vestitus

Sitotroga cerealella
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Discussion

} Tribolium castaneum
Insect Pests

: : : : : : s~  Cryptolestes pusillus
* Five of the six species (excluding P, vestitus) are recognized global ol 4 >

pests of stored grains. “ - .. Rhyzopertha dominica
* R. dominica is particularly destructive and most abundant. © ‘__' Sk Sitophilus oryzae
j‘ﬁf Sitotroga cerealella
Storage Practices and Pest Risk

« Traditional storage methods are being replaced with commercial options (bags, barrels, jerry cans), increasing

contamination risks.

* Risks arise from poorly cleaned containers or prior use (e.g., old flour bags), and contamination from imports.

: : : N\
« There's a need to evaluate storage hygiene and sealing effectiveness. 42,%?)

o
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Conclusions

« First documentation of several storage pest species in
MSR seeds in GB
« Highlight into knowledge gaps in pest biodiversity in GB

« Findings are crucial for improving rice storage,
supporting breeding programs, and promoting food

security.
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Task Task Pests in the mangrove rice fields

Material and Methods | Sample Collection

[ Sample Collection

3 REGIONS . 3 RICE CYCLE PHASES

RIPENING PHASE

REPRODUCTIVE
PHASE

VEGETATIVE
PHASE

)
[] Sampled regions 2! { ?\5
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Task Task Pests in the mangrove rice fields %& -

Material and Methods | sample Collection

TOMBALI

O\
P AYS
pie
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Task Task Pests in the mangrove rice fields 7;({

Material and Methods | Sample Collection

’ -

S\’Igrejé Evangélica Assembleia de Deus.

Malafu Village ,.'

Malafo

Lrasmus /50
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Task Task Pests in the mangrove rice fields %‘

Material and Methods | Sample Collection

CACHEU
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Task Task Pests in the mangrove rice fields

Material and Methods | Sample Collection

X
MR

GENERAL QUADRAT METHOD [
 GPS location
* Phenological State

* No. of hills per quadrat

*  Water parameters (T°C; mS/cm; ppt; pH)
* Photographic register

DISEASES

* Record, photography and collection of
tissues with disease symptoms

* Incidence and severity

PESTS

Insects with poor escape ability

(stem borers; defoliating caterpillars; other larvae) L/ <1 y i new . VI’\

» Record and collection of present pests N i A B oy At < Ve
= 7 4 - - - &= [>

* Record of damage caused by pests and AR S @"%@

respective level of damage (+ / ++ / +++) I PRIE A e, 00 ) ErASMUS g
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Material and Methods | Sample Collection

TRANSECTS

I IS BN IS IS DS B B . * 3 - -~7.i~ '\_\\4’ " ) 4
o b RSN s ) — DL AU e o T NP T AR
10 meters / 10 minutes TR e RS s e B e b

PESTS

Insects with the ability to escape: winged

* Record and collection of the pests

Lrasmus /g
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Task Task Pests in the mangrove rice fields

Material and Methods | Sampling Effort
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Material and Methods | Laboratory Analysis

Genomic DNA (gDNA) extraction followed the protocol of the
innuPREP Plant DNA Kit, according to the manufacturer’s instructions.

Sent to biocant company for metabarcoding IT2 sequencing
(under bioinformatic analysis)

£08 (@)
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Results (in prep.)

Integrated approach (food and crop)

Validation of unidentified species to Guinea-Bissau Bipolaris oryzae
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Expected outcomes

. Determination of common fungi between rice cycle
phases / regions that can be pathogenic to the crop

Distribution patterns between regions / phases of the
rice cycle (occurrence maps; incidence and severity)

ID of the diseases present in the studied mangrove
rice fields

Most important diseases that might affect rice

productivity
NNy %
ID most critical cycle phase to mitigate the diseases SR W "3’%‘%’

Lrasmus /560
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Material and Methods | Laboratory Analysis

2 Preliminary taxonomic identification in the field

Identification of specimens for identification by DNA approach

DNA extraction and barcoding sequencing by CIBIO laboratory

g

Do
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Results (under analysis)

DNA barcode databases do not have enough sequences
yet for a proper genomic identification of the samples

Morphologic approach <«

under analysis...

Do
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Expected outcomes

Identification of the insect pests present in the studied
MSR field

Distribution patterns between regions / phases of the
rice cycle (occurrence maps; levels of damage)

Most important pests that might affect rice productivity

e

&= >4
pie

Lrasmus /560




Soﬁa Conde [CEF/LEAF (ISA, UL)]

sofiaconde@isa.ulisboa.pt

TERRA CEflit

[T
e
23

¢ 1810 3 BIO_.

em Biodiversidade e Bi olog a Evolut iva

. BloaPOLS

DeSIRA Funded by
PARTHERSHIPS the European Union
FOR INKGWATION

Grant | FOOD/2019/412-700



