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Seed Health at CIMMYT

CIMMYT’s germplasm improvement programs rely heavily on the free
international exchange of maize and wheat germplasm. To facilitate such
exchange, all concerned institutions, cooperators, and regulating
authorities must have confidence in the safety of both imported and
exported seed. Accordingly, CIMMYT is fully committed to maintaining
fundamental health standards in its worldwide operations to protect the
agriculture of cooperators and host countries.

The Seed Health Unit

The CIMMYT Seed Health Unit (SHU) began its independent operations
in 1989 with support responsibilities to the Center’s Maize and Wheat
Programs. SHU reports to the Director General to facilitate its principal
role as an independent ‘auditor’ of:

• The viability and health of CIMMYT seed for international
shipments.

• The health of seed arriving at CIMMYT.

• Seed health procedures carried out by the Center’s germplasm
improvement programs.

Laboratory tests and field inspections have been established for
CIMMYT operations in Mexico to:

• Monitor and certify the quality of CIMMYT germplasm products in
terms of the absence of pathogens and seed viability.

• Prevent the introduction and spread of exotic pests and diseases that
may arrive in seed from outside Mexico.



Policies and procedures for these activities are undertaken in cooperation
with the relevant national plant protection and quarantine authorities. The
vast majority of international exchange of seed by CIMMYT occurs
through Mexico, where seed health procedures are applied most
rigorously.

Seed Leaving CIMMYT/Mexico

For maize and wheat seed leaving Mexico, CIMMYT health certificates
briefly state procedures and declare the absence or presence of pathogens
that may be of quarantine significance to cooperating countries.

Samples from seed of lines, families, or varieties multiplied for major
international shipments are subjected to the following procedures:

• Dry seed is observed under a stereo microscope for smut sori,
nematode galls, ergot sclerotia, other pathogenic signs, weed seeds,
insect damage, etc.

• Samples are washed and the washing liquid is run through membrane
filters. Under a compound light microscope, filtered material is
observed directly for the presence of spores of smuts and bunts and/or
oospores of downy mildews.

• Seed is subjected to freezing blotter tests in replicated sets for
detection of pathogens such as Fusarium, Helminthosporium
(Drechslera), Septoria, Diplodia, and Cephalosporium spp. Sets
treated with fungicide are also periodically observed to monitor the
efficacy of recommended seed treatments.



• Wheat and maize seed is tested by ELISA for presence of barley
stripe mosaic and maize dwarf mosaic viruses, respectively.

• Unacceptable lots of seed are rejected and destroyed.

Seed Arriving at CIMMYT/Mexico
from Outside Mexico

To prevent the introduction of quarantined pests and pathogens to
CIMMYT and Mexico, SHU checks all incoming maize and wheat
seed using procedures similar to those described for seed leaving
CIMMYT/Mexico. If pathogens are detected, contaminated seed is
discarded or appropriately treated. All incoming seed is planted in
designated introduction blocks in which plants are inspected at least
twice during the growth cycle. Unacceptable plots or plants are
destroyed.
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Procedures for Collecting
Wheat Seed in CIMMYT Nurseries

The following guidelines are for visiting scientists, trainees, and others
who visit CIMMYT for the purpose of selecting germplasm for shipment
to their countries.

• Collect seed only from the healthiest plants within the plots of
interest.

• Harvest only the seed you need, generally about 10 g.

• Inspect all seed carefully. Discard seed that appears to have fungal
infections or is in poor condition. If there are doubts, contact
CIMMYT Wheat Program staff or SHU personnel for advice.

• Prepare collections as indicated by your CIMMYT host. Yaqui
Valley-derived seed will be treated and sent to El Batán for planting
and shipping to the respective countries after the summer cycle.

• Launder clothes and wash soil from footware used during your field
visit before leaving for home.

No seed will be shipped from the Yaqui Valley directly. All selections
made in the Yaqui Valley will be visually checked to ensure that they are
disease-free, treated with approved fungicides, and shipped to El Batán
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for planting in quarantine plots. These plots will be sprayed with fungicides
during the summer cycle to control diseases. Harvested seed will be
subjected to the same treament as all international nursery seed, i.e., they
will be washed with 1.2% sodium hypochlorite to destroy surface
contaminants and treated with carboxin, captan, and chlorothalonil for
smuts, bunts, and other fungi.

During the summer planting cycle, seed may be selected and shipped on a
case by case basis. Treament of seed will the same as above.

Care is taken at CIMMYT to comply with all international phytosanitary
regulations.



Karnal Bunt Control

All wheat seed in CIMMYT international shipments is produced in
areas declared free of Karnal bunt (Tilletia indica). These KB-free areas
may, however, be subject to low incidence contamination from various
sources (e.g., wind borne teliospores originating from distant fields in
infested areas).

As an added precaution, CIMMYT multiplications in the KB-free areas
are sprayed twice during the season with propiconazole, the most
effective chemical against KB sporidia, the infective propagules of the
pathogen. Rigorous sampling has failed to detect infected plants or
seeds after such chemical applications.

CIMMYT seeks to attain zero level of KB contamination in its
international nursery seed. To accomplish this, possible contaminants
are removed and destroyed by bathing seed in a 1.2% sodium
hypochlorite solution. It is important to emphasize that this process is
effective against contaminant teliospores on the seed surfaces, but not
against KB infected seed.

SHU has confirmed that sodium hypochlorite will destroy contaminant
spores with negligible effects on seed germination (L. Butler and H.
Muhtar, 1993, 6th International Congress of Plant Pathology, Montreal.
Abstr. 15.1.20). Teliospore germination determinations will not be at
issue since the above process will be repeated until zero contaminants
are found after intensive sampling by filtration and microscopic
examination of seed washes.
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Despite the effectiveness of sodium hypochlorite against teliospores of T.
indica and, indeed, against all species of seed surface contaminants, SHU
will continue to treat CIMMYT wheat seeds with carboxin + captan and the
best available fungicide effective against the germination of KB teliospores.
In the past, PCNB (pentachloronitrobenzene) was used for this purpose, as
mandated by Mexican law. However, based on research conducted by
Mexican scientists indicating the superiority of chlorothalonil over PCNB,
the plant protection authorities of Mexico (Sanidad Vegetal de Mexico) now
recommend the use of chlorothalonil. Therefore this is the fungicide
currently used by CIMMYT.


