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Golden Cyst Nematode

• Species of Globodera have several pathogenic 
types and occur over much of the world

• G. rostochiensis or the golden cyst nematode 
which is characterized by gold-colored
females.

• G. pallida or the pale cyst nematode. Females 
of this species are characterized as being 
white or creamy colored.



Life Cycle
• Eggs of G. rostochiensis hatch due to a

stimulant released by potato roots into the
soil

• At first, juveniles develop within the female.
The female gradually turns from white to
creamy yellow to gold, and upon death a dark
brown cyst forms.

• From the cyst, juveniles emerge and enter the
root system in which they feed.

• After cycling through three to four juvenile
stages, the male leaves the root with a
wormlike appearance



Life Cycle …

• Females are spherical; they grow and rupture
through the root, protruding their bodies
outwardly.

• Males mate with the protruding female.

• The time from eggs to adults is between 38
and 48 days depending on temperature and
there is one generation per season.

• Population increase between generations is 12
to 35 fold.



Symptoms and Damage
• There is chlorosis, then wilt and finally early death.

• Potato roots have small cysts that are dark brown and
encapsulate 200 to 500 eggs.

• Cysts are the bodies of dead females that retain viable
eggs.

• The cysts can persist in the soil for >20 years.

• Heavy infestations can result in total crop loss of
potato. G. rostochiensis has been reported to cause
synergistic losses with Rhizoctonia solani and
Verticillium dahliae.

• Crop losses can reach 70%. Further economic damage
can result from the trade restrictions and quarantine
measures necessitated by the occurrence of the pest.



• Cysts on potato roots. Photo courtesy of H. Lyon



• Symptoms on potato 
crop. Photo courtesy of Janet A. Rowe



Foc TR4



• Photo courtesy of State of QueensLand



Case of Mozambique

Photos courtesy of Antonia V.

Symptoms



Disinfection of people and vehicles at 
the Gate

In order to protect and not further spread the disease, we
constructed the disinfection basin for vehicles, began 
disinfection of tools and 
restricted transport of 
seeds and other organic 
material for planting, etc. 

We now know that we did 
The right thing and attribute
our limited numbers of 
diseased plants to the early
action.



Build dead drainages inside the 
quarantine area



Eliminating the infected plants

killed and 
slow-burned 
the diseased 
plants, 
eliminating 
them 
completely 
including roots 
and stems.



restrict access to the infected area

The access to the 

quarantine areas 

was restricted to 

maintenance only

– done by a special 

team in charge of 

disease control..



Drainage around the farm to contain 
infected water and lead it to a safe area

A plan of drainage was made to direct the water 
to a

low area without 

access to the 

Lurio River in the 

lowest part of the 

farm. 



Making fence to reduce traffic in the 
farm

The plantation was fenced with barbwire and announcement placed 
at the entrance and in each quarantine area. A special route for people
from the local communities 

Walking outside the fences to 
get to the River, was made, and 
information meetings were 
held explaining about the 
reasons for the extra trouble. 
In general we enjoy a good 
relationship with our neighbors
and must signs, rules and 
regulations are adhered to 
without difficulties.



Matanuska Mozambique Lda

Hectares
Hectares Planted 1,550 

Hectares to be Planted 2015 78 

Total Planted 1,628 



Investment

Investment $ 70,000,000 MZM   2,310,000,000 

Cost / Hectare $    42,997.54 MZM            1,418,919 

PD Losses Year to Date
Hectares Lost due to PD 172

Investment Lost $ 7,395,577.40 MZM       244,054,054 

PD Cost / Month $       35,000.00 MZM            1,155,000 

Current Infection Rate

Rate of PD Cases / Week 11,000 

Equivalent to Hectares 5.5

Weekly Investment Loss $     236,486.49 MZM            7,804,054 



Matanuska Contribution to Local Economy
Total # of Employees 2,700 
Payroll every Month $     550,000.00 MZM         18,150,000 

3rd Party Expense $ 1,090,000.00 MZM         35,970,000 

Total Monthly Expenses $ 1,640,000.00 MZM         54,120,000 

Future Investment

Laboratory $     125,000.00 MZM            4,125,000 

Resistant Variety $ 1,500,000.00 MZM         49,500,000 

Meristem Laboratory $     250,000.00 MZM            8,250,000 

MOU's / Consultants $     150,000.00 MZM            4,950,000 

Total Investment $ 2,025,000.00 MZM         66,825,000 



Field visit at Matanuska



Health Break



Morphological Diagnostics



Why is diagnostics so important?

• Pest identification underpins a lot of
phytosanitary applications:

• Pest reporting & status & lists & PRAs;

• Export certifications;

• Import inspections;

• Surveillance activities (in the field,
eradication, post-eradication, general
surveillance or targeted surveys);

• PFAs, PFPPs, PFSPs.



Why is diagnostics so important?

• In biosecurity, the diagnostic methods used
and the potential uncertainties around final
diagnosis can be the subject of
disagreement between trading partners.

• Biosecurity professionals need to be able to
identify accurately and quickly an organism
to determine if it is already known to occur
in the area (or if it is an new occurrence)
and if it constitutes a risk (or not).



Why is diagnostics so important?

• The decision to let a consignment in or to
reject it hinges on the accurate identification
of one or more intercepted pest(s);

• Markets can be lost because of
misidentifications or uncertainties around
identifications and reputations can get
damaged;

• Accurate IDs also underpin pest status in an
area (presence/absence) and national pests
lists.



Time is of the essence

• Diagnostic tools need to be accurate, reliable
but also quick & easy to use;

• Often there is no time to rear larval stages to
adults or to perform the Koch postulates…

• For specific pests (i.e. obligate pathogens:
fastidious bacteria & viruses) isolation on
artificial media is not possible and indexing
takes too long;

• Pest might be latent or dormant in plant
material (asymptomatic).



Who needs to ID a pest?

IDs are made by a range of people with various
proficiency & competencies:

• Inspectorate: No need to identify pests at species
level, sometimes not even at genus level. Need to
make a call on wether ID should be escalated (ID by
diagnosticians /taxonomist) or not.

• Extension officers/surveillance/eradication teams,
citizens of science, community: minimal knowledge
to confidently recognise specific pests.

• Diagnosticians/taxonomists: need to be able to
identify at species level and more (pathogenicity).



Choosing a tool or technique fit for purpose

• The choice of a diagnostic method(s) or tool is
driven by the taxonomy and biology of a pest.

• Some serological or molecular essays can now
be used in specific cases when traditional
morphological and visual identifications are
not possible (virulence/pathovars/strains
etc...), in asymptomatic hosts or when
pathogens are at low concentrations.



What makes a good diagnostic test?

• Diagnostic testing must be:

• Accurate

• Reliable

• Reproducible

• Affordable

• Available upon request

• Validated.



Validation is essential

• Validation ensures that the diagnostic test is
adapted to local conditions and large number
of samples = that it doesn’t cross react with
unrelated species or closely related ones.

• One needs to demonstrate that data is
compiled to show that the method can detect,
identify and in certain situations, quantify (RT-
PCR) a target.

• It ensures reproducibility, repeatability,
sensitivity and specificity.



Successful diagnostics capability relies on:

• Accreditation= the laboratory has the
competency and the capability to run
validated tests;

• Certification= the laboratory is certified to
perform specific diagnostic tests.



Different diagnostics “era”

• Traditional diagnostics is based on systematic
description of visual anatomical features and
characters.

• Several tools or “aids” are still used:

- Gallery of drawings, pictures and descriptions

- Keys (e.g. dichotomous keys = questions
arranged in couplets)

- Lucid Keys (key building software)

• These tools are still valid and sometimes
sufficient to identify a pest (i.e. ento,
mycology)



Morphological Description

• Example of a morphological
description from 1939 of
Agapetusmonticolusby Banks: “head
black, some long, up curved white
hairs on lower face, and a few above;
palpiand antennae dark; thorax black,
white hairs from prothoragicwarts,
dark hairs from near base of fore
wing; abdomen dark brown. Wings
black, with black hairs and fringes,
veins brown.”

• “in fore wings discal cell is more than
twice as long as broad, forks one and
two both broad on discal cell, latter
obliquely so, fork three much longer
than its pedicel, fork four short, not
one-half its pedicel, fork five long,
back to the cross-vein.”



Get hold of a Toxonomist



Hiccups

Morphological identifications become an issue
for/when:

• Samples are damaged beyond recognition;

• Obligate pathogens;

• Delayed disease on-set;

• Undescribed or only partially described life
stages of invertebrates; non-sporulating fungi
(mycelia sterila)…

• Species complex or cryptic species (fruit flies)

• Asymptomatic diseases.



Taxonomic Key

• A taxonomic key is a device to identify to
which species a given & unidentified
specimen belongs to.

• The key consists of a series of choices (paired
or not), based on observed diagnostic features
(anatomical) of the specimen.

• A key provides a choice between contradictory
statements resulting in the acceptance of one
and rejection of the other.





Dichotomous Keys

• Don't guess -be sure that you understand the 
meaning of all terms used in the key;

• Read both choices before going to the next 
couplet;

• Measure (twice! or more!);

• Watch for abnormal specimens and remember 
variability (check several specimens);

• When in doubt = try both choices;

Check with a description, photo, or specimen



Lunch



Review of Diagnostic Manual contents



Diagnostic Training Manual

Content 
• Principles of pest diagnostic procedures in plant 

health
• Principles of disease diagnostic procedures in 

plant health
• Koch’s Postulates
• Disease Development
• Principle Symptoms
• Disease Cycle
• The Diagnostic Process



Case Studies

• Cassava Brown Streak Virus

• Fruit flies

• Mango Weevil

• Asian Psyllid

• Tuta absoluta

• Fall Armyworm

• Banana Bunchy Top Virus

• Foc TR4

• Potato Cyst Nematode
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