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Figure 3. General information sheet for the CIMMYT international wheat nurseries.



CIMMYT asks that data be
reported using the metric
system, except in the case of
disease reactions. In any case,
please indicate clearly the
units in which data are taken.

Cereal rusts

The method outlined here for
taking notes on stem, leaf, and
stripe rust infections was
recommended by Dr. W.Q.
Loegering (USDA International
Spring Wheat Rust Nursery,
1959) for use with the
International Rust Nursery. This
method has been adopted for the
sake of uniformity. If another
method is used, an explanation
should accompany the data.
CIMMYT recommends that
cooperators use the “Rust
Scoring Guide” (published
jointly by CIMMYT and IPO,
Wageningen, The Netherlands) to
facilitate the recording of
uniform and accurate data on
the cereal rusts.

Field notes on the rusts describe
severity (the percentage of rust
infection on the plants) and field
response (the type of disease
reaction). Severity is recorded as
the percent of infection according
to the modified Cobb scale. Since
severity is determined by
observation (visual estimates),
readings will not be absolutely
accurate. A less than 5% severity
is referred to as a ‘‘trace”
severity (denoted *t’’). Beyond
that, the intervals used for
recording severity are 5%, 10%,
20%, 40%. 60% and 100%, as
shown in the rust severity scale
in Figure 4.

The field response of a variety or
line refers to the type of disease
reaction and is recorded by using
the following letters:

O No visible infection on
plants. .

R Resistant—Necrotic areas
with or without minute
uredia present.

MR Moderately Resistant—
Small uredia are present
and surrounded by chlorotic
or necrotic areas.

M Intermediate—Variable
sized uredia, some with
necrosis and/or chlorosis.
Moderately Susceptible—
Medium sized uredia are
present with no necrosis;
possibly some distinct
chlorosis.

8 Susceptible—Large uredia
are present, with no
necrosis and little or no
chlorosis.

MS

Under special circumstances it
may be desirable to distinguish
VR (Very Resistant) or VS (Very
Susceptible) field responses.
Usually, however, distinctions
between VR and R, or VS and S
are difficult to make and
therefore of little value.

Severity and field response
readings are recorded at the
same time and are combined in
the following way:

tR Trace severity with a
resistant reaction;
BMR 5% severity with a
moderately resistant
.~ reaction;
808 60% severity with a
susceptible reaction.

These severity and response
readings are converted by
CIMMYT to coefficients of
infection (Cls), which allow us
to compare and report to our
cooperators the relative disease
resistance of nursery entries.

Usually, a single severity and
response reading gives an
adequate description of the
disease reaction of a line or
variety; occasionally there is
obvious variability in the disease
reaction within a line. This
variability may appear in several
forms:

1) A clear-cut separation of
plants into two or three
classes.

2) Two or more reactions, with
a clear-cut separation into
classes.

3) A range of reaction on each
plant, without separation
into classes.

The first form of variability may
result from either segregation or
seed mixture. The second
indicates the presence of two or
more races of rust. The third
may result either from race
mixtures in the field or an
intermediate (M) response by the
cultivar/line. It is usually not
practical to determine what
causes the variability, but it is
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quite simple to record whether
the variability is represented by a
clear-cut separation of plants into
classes or by a range in the
reaction, as follows:

“—=""A dash separating two
readings indicates a range
in severity and response of
the plants in the row. For
example, 15R—5S means
that there was a range of
severity and response to
rust from 15R to 5S. When
using these combinations,
the first reading represents
the predominant class or
reaction. Segregation is
indicated in the following
manner:

5R, 50S Severity and
response readings
ranged between
5R and 50S.

Readings that are difficult to
make are indicated in the
following ways:

“e’” An ‘“‘e” is used to indicate
that an entry may have
escaped infection. Often a
cultivar or line will have
little or no rust, but there is
doubt that it is truly
resistant, either because it
matured early or for other
reasons. Thus “Oe’’
indicates that there was no
rust on the entry, but there
is a doubt that the variety
was as resistant as the 0"’
reading would indicate.
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“n" Often one disease, such as
stripe rust or a leaf spot, is
so severe that taking notes
on other diseases is
impossible. This situation is
indicated by using the letter
“n’". For example, if stripe
rust kills the leaves before
leaf rust can develop, then
the note for leaf rust will be

n.

S*—""When data cannot be

recorded on an entry for any
-other reasons, such as
missing entries or the
premature death of plants
due to other reasons, the
space for the note should be
marked with a dash.

Only scores recorded in the way
described here are used in the
computations done at CIMMYT.

Other foliar diseases
Internationally standardized
scoring scales for septoria,
helminthosporium, powdery
mildew, scald and other diseases
have not been developed.
However, CIMMYT pathologists
have developed an easy, simple
scale for estimating (evaluating)
the development of various foliar
diseases.!

With this method, disease
development is evaluated using a
0 to 9 scale: O (zero) indicates no
infection and 9 (nine) indicates

V saari, E.E. and J.M. Prescott, 1975."A
Scale for Appraising the Foliar
Intensity of Wheat Diseases,”* Plant
Diseases Reporter, 59:377-380.

the most severe infection. The
mid-point of the plant provides
the starting place for taking a
measurement.

To use this scale, first grasp the
plant at its mid-point. If lesions
are noted at this point, but not
above it, the intensity of the
disease reaction should be given
a 5. Lesions on leaves below the
mid-point result in scores of 1 to
4, depending on how far up the
plant they have progressed. As
the lesions progress up the plant
from the mid-point, the score
increases, up to a severity of 9. A
more detailed description and a
diagramatic representation of
this scale are given in Figure 5.

When it is desirable to record the
degree of infection on the spike,
draw a slash mark after the leaf
infection score and record the
percentage of the spike that is
affected. For example, 6/50
would mean a leaf infection just
above the mid-point of the plant
with 50 percent of the spike
affected.

Other diseases and pests
Disease damage to the spikes,
roots and crowns, to the plant as
a whole, and insect damage
should be recorded as the
percentage of the area infected or
damaged. If scored in some other
way, a key to.the method used
should accompany the
information sheet returned to
CIMMYT.









serious stand establishment
problems. However, since
small grains are able to *‘fill
in”” many of the gaps in the
stand resulting from poor
germination or emergence,
please report only those
entries (by entry number)
having such a low plant
density that they should be
excluded from any analysis.

Grain yield: In the yield
trials, grain yield is measured
using only the four center
rows (row ends trimmed) of
each six-row plot in all
replicates (see Figure 1). To
reduce errors due to bird
damage and shattering, each
variety should be cut no later
than a week after its
physiological maturity. The
grain may be either dried to a
uniform moisture content
{(12%) in bundles before
threshing or, if samples having
a high moisture content are
threshed, the grain should be
dried to a uniform moisture
content (12%) before grain
weights are recorded. If moist
grain samples are weighed, the
moisture content should be
determined for each sample
using an electric conductivity
moisture meter, and sample
weights corrected to a uniform
12% moisture basis.

Regardless of the method
used, a description of the
procedure employed should be
returned with the data sheets.
In all cases, grain weights
should be determined using
samples that have been

previously cleaned and
corrected for moisture as
described above. Data should
be recorded in grams (g).
Please clearly indicate on the
data sheets any modifications
made in plot sizes or shapes,
and the area actually
harvested.

As to the screening nurseries,
yield data is requested only
for the lines selected. These
data give an indication of the
yield potential of resistant
lines, and are therefore useful
(but not vital) in subsequent
breeding efforts. If possible,
please report this information.

Test weight: Grain densities
of the cleaned grain samples
used to determine yields are
referred to as the ‘‘test
weights™ of the samples, and
commonly are measured in
kilograms per hectoliter.
Depending on the equipment
available for making the
measurements, however, test
weights can be expressed
either as kilograms per
hectoliter (kg/hl) or as pounds
per bushel (Ibs/bu). Either is
acceptable to CIMMYT, as long
as the units of measurement
are indicated clearly on the
data sheets.

If possible, please report the
test weights of the entries
selected from each screening
nursery. However, because of
the special effort to improve
triticale seed, CIMMYT asks
that the test weights of all
entries in the ITSN be

provided. If this cannot be
done, please record the test
weight of each entry selected
from the ITSN.

1000 grain weight: Some
cooperators do not have the
equipment necessary to
determine test weights, and
sometimes there is not enough
seed to do so. In these
instances, the weight of a
1000 grain sample will suffice.
The 1000 grain weight is
usually expressed in grams (g);
if any other unit of
measurement is used, please
indicate it clearly on the data
sheets.

Maturity: Two measurements
of maturity are requested:

1} The number of days
between germination and
flowering. A nursery entry
has reached flowering when
50% of the culms are fully
headed (spikes fully
exerted).

2) The number of days
between germination and
physiological maturity.
Physiological maturity is
achieved when 50% of the
peduncles are ripe.

Straw: Two notes on straw
characteristics should be
recorded:

1) The average height of the
plants in a row (in
centimeters or inches)
should be measured when
the grain is beginning to
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form. The distance to be
measured is from the
ground to the tip of the
terminal spikelets of the
spike (excluding awns). This
distance is the plant height.
Please record plant height in
whole numbers (do not use
decimals or fractions) and
indicate clearly the units
used.

2) The degree of lodging
should be recorded using a
percentage scale when the
plants are physiologically
mature. The 0% value
indicates fully upright
plants and 100% indicates
completely lodged plants.

Shattering: This variable
should be recorded using a
percentage scale, with 0%
indicating no shattering and
100% indicating complete
shattering.

Neck break: In some nursery
entries there may be a
weakness of the rachis at the
“neck,” near the base of the
spike. In such cases, the entire
spike frequently breaks off and
falls to the ground. Notes
should be taken on the
percentage of plants having
this flaw.

Frost damage: The damage
to the seedlings caused by
frost should be noted, as
should the damage caused by
frost during flowering (or
later). Seedling damage should
be indicated in one of the
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unlabelled columns on the
data sheets using the followin
0-9 scale: .

O No frost damage

1 Trace damage

3 Slight damage

5 Moderate damage

7 Severe damage

9 Very severe damage

Frost damage occurring during
flowering (or later) should be
recorded as the percent
sterility or percent of grain
that was severely frozen. The
dates on which the frosts
occured should also be
recorded.

Rat, bird and hail damage:
Please record losses due to
rats, birds or hail using a
percentage scale, with 0%
indicating no damage to the
plots and 100% indicating a
complete loss.

Yellow berry: Durum wheat
grain often shows differing
degrees of mottling (whitish to
pale yellow blotches in
crystalline or vitreous kernels),
which is referred to as yellow
berry. This is scored as an
average percentage of the area
affected in the kernels,
combined with the number of
kernels in the seed lot.

Check marks and stars:
Throughout the growing
season, cooperators usually
evaluate periodically the

phenotypic development of
nursery entries. CIMMYT
recommends the following
check mark (/) and star (*)
scale for recording these
observations:

v/ The entry has an above
average phenotype and
is to be harvested

\\;‘ Good phenotype
** Excellent phenotype
* ** Outstanding phenotype

If an entry receives no check
marks or stars, it is assumed
to have a phenotype no better
than the check cultivar.

At the end of the season, these
notes help cooperators select the
best phenotypes based on their
appearance throughout the
season. This manner of selection
has been very helpful in
eliminating less desirable entries,
particularly in screening and
disease nurseries.

¢ Other agronomic factors: A
0-9 scale should be used for
any other agronomic factors
for which differential data can
be taken, e.g., cold tolerance,
sterility, etc., as shown below:

O No damage

1 Trace damage

3 Slight damage

5 Moderate damage

7 Severe damage

9 Very severe damage






Table 2. Abbreviations used by the CIMMYT Data Processing Services, in English, Spanish and French.

Abbreviation

AL TOL

ALT B

ANT DMGE
APHD DMGE
ARMY WORM
BACS

BACB
BAR S

BIRD DMGE
BYDV

CHECK MARK
COVD SMUT
EARS/M2
FALL NO
FERT %

FRST DMGE
FUS N

GERM %
HAIL DMGE
HEAD DAYS
HEL SP

L FIRE
LEAF RUST
LEAF RUST
LODG %
LSE SMUT
MAT DAYS
MOIST %
NECK BRK
NET B

NOBS
PLNT DENS

PLNT HT
POW M
PROT %
SCAB %
SCLD
SDMT INDX
SEPN

SEP S
SEPT

SHTR %
SPT8

STEM RUST
STRP RT.H
STRP RT.L
STRP vV

TAN S

TEST WT
1000 G.W.
YELL BERR
YIELD KG/HA

Sclentific Names(s)

Alternaria triticine

Xanthomonas campestris

Psuedomonas syringae
Pyrenophora graminea
(lyn Dmchslaru gn"mnoum syn.

[Ustitago hordei (U.Kollen)]

Fusarium nivale
{syn. Monographellanivalis}

Helminthoesporium spp.
Puccinia recondita
Puccinia hordei

{Ustilago NudalU. tritich]
Pyrenophora teres

(syn. Drechslera teras, syn.
Helminthosporium teres)

Erysiphe graminis
Fusarium spp.
Rhynchosporium secalis
Leptosphaeria nodorum
{syn. Septoris nodorum}
Septoria spp.

My

(syn Seprona tnnc/)

Cochliobolus sativus

(syn. Bipolaria sorokiniana,

syn. Helminthosporium sativum)
Puccinia graminis

Puccinia striiformis

Puccinia striiformis

Pyrenophora tritici-repentis
(syn. Helminthosporium-tritici-
rapentis)

Variabie nameiscale

Aluminum tolerance (0-9 Scale)
Altemnaria leaf blight (0-9 scale)
Ant damage {percentage)
Aphid damage {percentage)
Army worm (percentage}
Bacterial stripe (0-9 scale)

Bacterial blight (0-9 scale)
Barley stripe (O-9 scale)

Bird damage (percentage)
Barley Yellow Dwarf Virus (0-9
scale) .

Check Mark (selected entries)
Covered smut {percentage)
Ears per meter square

Falling number {seconds}
Fertility (percentage)

Frost damage (percentage)
Fusarium leaf blotch (0-9 scale)

Germination (percentage)
Hail damage (percentage)
Number of days to heading
Helminthosporium spp. (0-9 scele)
Leaf fire (0-9 scale)

Wheat leaf rust (Cobb scale)
Barley leaf rust (Cobb scaie)
Lodging {percentage)

Loose smut {percentage)
Number of days to maturity
Moisture (percentage)

Neck breakage {percentage)
Net blotch (0-9 scale}

Number of observations
Plant density (stems/m2)

Plant height (cm)

Powdery mildew (0-9 scaie)
Protein (percentage)

Head scab (percentage)

Scald {0-9 scale)

Sedimentation index {cc)
Septoria glume blotch {0-9 scale)

Septoria glume/leaf blotch (0-9
scale)
Septoria leaf blotch (0-9 scale)

Shattering, head {(percentage)
Spot biotch (0-9 scale}

Stem rust {Cobb scale)
Stripe rust, head (percentage)
Stripe rust, leaf (Cobb scale)

Barley stripe mosaic virus {scale 0-9) Virus del

Tan spot {(0-9 scele)

Test weight (kg/hl)

1000 grain weight (gm)
Yellow berry (percentage)
Yield (kg/ha)

Nombre de la Variable/escala

Tok a aluminiol; la 0-9)
Tizén por aitemaria (escala 0-9)
Porcentaje de dafo de hormigas
Porcenu»e de dafio por afidos

Py je de gusano il

g_agv)ado bacteriano y pa;ﬂa negra (escala
Tiz6n bacteriano de la hoja {escala 0-9)
Mancha estriada de la cebada (escala 0-9)

Porcentaje de dafo por péjaros
Virus del enanismo amarilio de la
cebada (escala 0-9}

Entradas seleccionadas

Actividad aifa amilass {segundos)
Porcentaje de fertilidad
Porcentaje de dafio por heladas
Mancha de la hoja y moho niveo
{moho bianco) (escala 0-9)

Porcentaje de germinacion

Porcentaje de dafo por granizo

Nﬁmero de dias al esplgamlen(o
Helrniy ium sp. la 0-9)

Tuzbn foliar (escala 0-9)

Roya de ia hoja-trigo {escala de Cobb}

Roya de la hoja- cebada{escala de Cobb)

Porcentaje de acame {vueico)

Porcentaje de carb6n volador

NGmero de dias a la maduréz

Porcentaje de humedad

Porcentaje de rotura de cuello

Mancha reticulada (escala 0-9)

Namero de observaciones

Densidad de plantas (tallos/metro
cuadrado)

Altura de planta (cm)

Oidio o cenicilla polvorienta (escala 0-9}
Porcentaje de proteina

Porcentaje de rofia

Escaldadura {escala 0-9)

indice de sedimentacion {cc)

Tiz6n de la gluma {escala 0-9)

Septona sp. (escala 0-9)
Mancha foliar 6 tizén foliar (escala 0-9}
Porcentaje de desgrane {espiga)

Tizén foliar {escala 0-9)

Roya det tallo (escala de Cobb)

Porcentaje de roya amariila (espiga)
Roya amarilla-hoja (escala de Cobb)
lineal de la cebad

Nom de la Varishle/échelle

Tolérance a I’aluminium {échelie 0-9)
Alternaria (échelle 0-9)

Dégat du aux fourmis en pourcentage
Dégat du aux pucerons en pouicentage
Noctuelle en pourcentafje .-

Rayure bactérienne {échelle 0-9}

Brulure bactérienne des feuilles (échelle 0—9)

Taches brunes de I'orge (Helmii D g
{échelle 0-9)

Dégat du aux oiseaux en pourcentage
Jaunisse nanisante de I'orge {échelle 0-9) -

Lignées ou varigtés selectionnées

Cherbon couvert en pourcentage

Epis par M2

Activité de I'alpha amylase (en secondes}
Fertilité en pourcentage

Dégat du au gel en pourcentage

Tache de la feuille (Fusanum nivalel{échelle 0-9)

~ .
Ger on p )

Dégat du a la gréle en pourcentage
Nombre de jours a I'épiaison
Hslnunthosponum sp. {échelle 0-9)

Séch des feuilles {échelie 0-9)
Rouille brune du blé (échelle de Cobb)
Rouille brune de I'orge (échelie de Cobb)
Verse en pourcentage

Charbon nu en pourcentage

Nombre de jours & la maturation
Humidité en pourcentage

Cassure du pédoncule en pourcentage
Helminthosporium de I'orge (échelle 0-9}

Nombre d’observations
Population de plantes (tiges/M2)

Hauteur (cm)

Oidium (échelle 0-9)

Protéine en pourcentage
Fusarium de |'épi en pourcentage
Rhyncosporium (échetle 0-9)
Indice de sédimentation {cc)
Septoria nodorum (échelle 0-9)

Septoria spp. (échelie 0-9)

Septoria tritici {échelle 0-9)

Egrenage en pourcentage

Tache de la feuille (Helminthosporium sativum)
{échelie 0-9)

Rouille noire (6chelie de Cobb)

Rouille jaune sur 6pi en pourcentage
Roudle jaune sur feuilles (échelle de Cobb)

(escala 0-9)
Mancha foliar amarilla (escala 0-9)

Peso hectolitrico (kg/hl)

Peso de 1000 granos (gramos)
Porcentaje de panza blanca
Rendimiento kg/ha

ique striée de I'orge (échelie 0-9)

Helminthospornium tritici (échelle 0-9)

Poids spécifique (kg/hl)

Poids de 1000 grains (grammes}
Mitadinage en pourcentage
Rendement kg/he
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