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Preface

The Standard Evaluation System (SES) for Rice is one of the most re-
qguested IRRI publications that is highly utilized by rice scientists world-
wide. It provides a common nomenclature and standardized scales for
assessing rice agronomic performance and classifying rice responses to
biotic and abiotic stresses. First published in 1975, the SES has been
revised four times. The last printed edition came out in 1996 and an
online version was published in 2002 in The Rice Knowledge Bank
(http://www.knowledgebank.irri.org/extension/index.php/ses).

Revision of the current edition took almost two years to complete. Ini-
tially, inputs of rice scientists from international and national rice re-
search programs and the private sector were solicited. This resulted in
improvements on the scoring procedures based on the state-of-the-art
in the different disciplines. The ensuing drafts were then widely circu-
lated for feedback before generating a final draft.

This 5th edition incorporates improved scoring systems for agronomic
traits and morphological characteristics. It also redefined some termi-
nologies like ‘injury’ instead of ‘disease’ for more clarity. With the in-
creasing importance of plant variety protection, the 17 asterisked char-
acters of the Test Guidelines for Rice of The International Union for the
Protection of New Varieties of Plants (UPOV), which are important in
testing for distinctness of new varieties, were also incorporated. Realiz-
ing that improvements may still be made in the future, users of this
booklet are requested to send their comments and suggestions to me as
INGER Coordinator at IRRI Headquarters for consideration and incor-
poration in the next edition.

To ensure worldwide dissemination, we are publishing this 5t edition in
both print and electronic formats. The latter will be posted in the
INGER website (http://inger. irri.org/).

The strong cooperation and significant contributions of scientists from
national rice programs, international research centers, and the private
sector, among other partners under the Global Rice Science Partnership
(GRIiSP; http://www.grisp.net/), are gratefully acknowledged.

Edilberto D. Redoiia
Senior Scientist 11 (Rice Breeder and INGER Coordinator)
e.redona@irri.org



Explanation

Introduction

Identifying promising rice germplasm with useful traits is an impor-
tant activity in rice improvement. The genetic potential of breeding
materials, whether developed by conventional breeding or genetic en-
gineering, is evaluated based on phenotypic expressions in target envi-
ronments with the stress of interest. Thus, an accurate and precise yet
rapid and practical assessment method should be utilized.

This Standard Evaluation System for Rice (SES) has been pre-
pared to enable rice scientists from around the world to speak a com-
mon language on evaluation of rice characters. This booklet has two
major functions. The first is to expedite data collection, processing
and analysis of multi-environment trials (METSs). Although the com-
plexity of scale and method of scale assignment varies among rice
characters, the SES remains the most popular method used in mass
evaluation of breeding lines. The second purpose is to promote an
interdisciplinary approach to rice improvement. Devising improved
scales and assessment methods, and interpretation of evaluation re-
sults require joint efforts of scientists in different disciplines.

General scale

A scale is devised by dividing the total range of possible phenotypic
expressions of rice characters into a number of defined classes. Visual
grading usually progresses logarithmically. As the stimulus increases,
discrimination decreases. The SES scale has been designed as a gen-
eral purpose, computer compatible scale for recording various traits in
rice. A general scale for SES is shown in Table 1. A few exceptions to
these general rules have been made for reasons of logic, historical rea-
sons, or both.



Table 1. General scale used in SES
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Because the human eye cannot differentiate easily between 10
divisions of certain traits, only three (1, 5, 9) or five (1, 3, 5, 7, 9) digits
are used. For descriptors of germplasm accessions or for detailed re-
search, 10 units may be used if desired. Because the SES aims at uni-
versality, compromises and simplifications had to be accepted in de-
veloping a uniform scale for measuring plant injuries, some of which
can be very complex.



Trait characterization
The following methods are used to describe various traits:

1. A descriptive code is used for traits that have more or less discon-
tinuous genetic variation or for traits whose nature of expression is not
easily translated into numerical units (e.g. leaf blade color).

2. Severity or incidence is the quantitative measurement of the inten-
sity of injury caused by diseases, animal pests, or other stresses. Inci-
dence refers to the number of plant tissue units such as plants, hills,
tillers, or spikelets that are injured, relative to the total number of
units assessed. Severity is the proportion (area or volume) of plant
tissue that is injured, relative to the total plant tissue considered
(Nutter et al., 1993).

Methods 1 and 2 are used separately or in combination for several dif-
ferent stresses (e.g. scale for leaf blast). With viral diseases and inju-
ries caused by several physical stresses, severity with an arbitrary scale
indicating the degree of whole-plant symptom development is com-
monly used. Note: tolerance is commonly used in a vague sense. Toler-
ance actually refers to the ability of a plant to sustain injury while
maintaining the same level of performance (especially, its yield;
Zadoks and Schein, 1979).

3. Comparative reaction of test entries is taken in relation to that of
resistance and susceptible check varieties in making a final judgment
on a varietal reaction to stress (e.g. elongation). If stress level is ex-
tremely low on susceptible checks, the trial will not be used for further
analysis.

4. Actual measurement, counts or recording of dates for continuous
traits (e.g. yield and plant height) and with characters that cannot nec-
essarily be measured by a scale (e.g. flowering).

Use of SES scoring system

Some of the entries in the INGER nurseries that are still in the F4 to Fe
generations may still be segregating for some traits. In recording trait
expression, therefore, observations taken and data recorded should
represent responses of the majority of plants in a plot or row. The re-
searcher, however, must use his/her personal judgment in determin-
ing whether the particular line or plot is segregating (write SEG), or if
it represents a non-uniform distribution of stress pressures. The most
susceptible score observed should be kept on record.



The general procedures for SES scoring or giving each item of the sam-
ple the appropriate class value or code number, are as follows: The
first step is to determine the presence or absence of stress as well as
the injury level of known local check cultivars usually exhibiting inter-
mediate or low levels of resistance/tolerance (susceptible reaction). If
the intensity of injury is below the acceptable level, phenotypic differ-
entiation of genetic resistance is difficult. The second step is to assess
the intensity of injury by actual measurement or visual estimation.
Visual estimation requires good training and experience in mental
calibration of various injury intensities. Pictorial guides or standard
diagrams are frequently used for consistent and precise evaluations.
Proper evaluation techniques should be employed to assess injury in-
tensity of an entry, plot or field.

Different levels of injury intensity are sometimes described verbally.
Field key is a verbal and numerical description of disease severity class.
This often combines incidence and severity for rapid visual assessment
of a foliar disease on whole plants, in plots and in fields (Table 2). The
description may vary according to major varietal types and conditions
of cultivation.

For quantitative analysis, the actual measurement or visual estimation
of injury intensity of test entries must be recorded, and later converted
into scores for rapid grouping or selection. SES scales are mainly
Jor mass evaluation of genetic traits in order to group or
rank rice germplasm or breeding lines. Actual measure-
ment of traits instead of SES scales should be used for de-
tailed analysis.

The following table, which provides a powerful scale for assessing leaf
blast severity, illustrates the above point.



Table 2. Field key for visual assessment of leaf blast severity.«
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The above scale, which deals with a disease of rice, provides a good
example of the issues associated with field assessment of injuries. For
example, let us assume that three plots of the same genotype are as-
sessed, and are classified 5, 7, and 2, respectively. This may happen
because of a number of reasons: (1) the pathogen spreads, and may do
so unevenly; (2) there is spatial heterogeneity in soil fertility that ren-
ders the considered genotype unevenly susceptible to the disease; or,
(3) inter-plot interferences occur: the first plot is surrounded by geno-
types with average susceptibility, while the second plot neighbors a
very susceptible genotype, and the third is surrounded by genotypes
that are not susceptible to blast.

The three ratings, 5, 7, and 2, correspond to median severity values of
11.0, 32.0, and 0.6%, respectively. The mean severity of the three plots
(14.5%) would lead to categorize the considered genotype in class 6.
One could however be tempted to consider the average of the three
ratings (5, 7, 2), and thus erroneously categorize the genotype in class
4,

This example highlights a series of elements that must be considered:

First comes the difference between ‘assessment’ (the assign-
ment to a class) and ‘measurement’ (the quantification) of inju-
ries. Assessment classes should not be considered as continu-
ous variables. This prevents the calculation of means of such
values, and even more so, of statistical analyses using the linear
model such as analysis of variance or regression. These conven-
tional methods however can be used, but only after back-
transformation of the class value before the calculation of
mean and other statistics. This, of course, is impossible for in-
juries caused by non-biological factors, such as, e.g., drought
injury.

Categorized variables are samples drawn from a frequency dis-
tribution. The latter can be summarized by its mode (that is,
the class most frequently encountered in a sample; Porkess,
1988), and the lowest and highest classes observed.

Field tests are conducted without control of a very large num-
ber of factors: the intensity of injuries may, for instance, vary
from season to season and may be spatially heterogeneously
distributed. This applies to both injuries caused by physical
factors and by pathogens or animal pests. Therefore, one must
bear in mind that these tests result, actually, in measurements
of susceptibility and not of resistance. In other words, while
high levels of injuries indicates susceptibility, observing low
levels of injury in a given genotype cannot be considered a



proof of resistance (Yuen and Forbes, 2009).

Spatial heterogeneity of injuries further compounds the diffi-
culty of field testing. While this may be addressed in formal
experiments, simple tests where replications are few or absent
— that is, where one assumes perfect homogeneity in space of
the likelihood of injury — impose caution in data interpretation.
This remark applies, too, to both physical factors and disease or
animal pests.

Inter-plot interference (James et al., 1976), an old issue in field
trials with diseases and animal pests, is another element the
experimenter must bear in mind. When a large number of en-
tries are being tested, chance may assign the individual position
of a given genotype next to very susceptible entries. This will
strongly increase the likelihood of injury on this entry to be
higher than expected, and thus to overestimate its susceptibility
(positive interference). If, on the other hand the same genotype
is surrounded by resistant materials, the likelihood of injury on
this genotype will be reduced, leading to underestimate its sus-
ceptibility. Inter-plot interference therefore can very strongly
reduce the accuracy of assessment. Inter-plot interference will
be very strong with highly mobile pathogens and animal pests
(e.g., blast, brown spot, leaf hoppers), while it will be much
weaker with pathogens and pests that disperse at small dis-
tances (e.g., sheath blight, mole cricket). Inter-plot interference
may, in part, be reduced by increasing plot size, or establishing
buffer between plots. Unfortunately, such options often may
not be considered. Occurrence of inter-plot interference there-
fore is one additional element for caution in interpreting results.



Standard area diagram

Direct visual estimation, although less laborious, can be inaccurate
(see below: precision and accuracy; James and Teng, 1979). Visual
injury assessment should be done only after suitable training of ob-
servers using standard area diagrams or pictorial guides. Diagram-
matic illustrations of the grades distinguished (Fig. 1-5) are useful
tools and reference points for the “calibration” of the observer’s eyes.

Figure 1 shows four leaf sizes each with black areas representing 1, 2,
and 5% of the leaf area. These affected areas include the lesions and
adjacent chlorotic or necrotic tissues associated with the lesions. Fig-
ures 2 and 3 show 1, 5, 25 and 50% of leaf areas affected by the lesions.
Figures 4 and 5 are schematic drawings of the relative incidence in
field conditions.

For effective use of the diagrams in evaluating whole plots, sampling
techniques that optimize variance and cost are required. Estimates
are assigned either to classes or to their means (class mean) which are
multiplied with their frequencies to directly obtain the mean of the
sample.

5% 9% 2% 10%

Figure 1. This key can be used in assessing the severity on leaves.
Each of the 4 leaves have 10 divisions. The black areas represent
1, 2 and 5% of the leaf area. Reproduced from W.C. James, Cana-
dian Plant Disease Survey, 51 (1971):39-64.
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Figure 2. The index value and the corresponding levels of severity
for a leaf spot disease (i.e. brown spot, blast).
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Figure 3. The index value and the corresponding levels of severity
for a leaf streak disease (i.e. narrow brown leaf spot, bacterial
leaf streak).



Figure 4. Schematic drawing showing percentage

field plot with 4 levels of incidence.
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Figure 5. Schematic drawing showing percentage of plants in a 2-
row field plot with 4 levels of incidence.




Considerations

There is a well-documented tendency to overestimate injuries
(Zadoks and Schein, 1979), whether expressed as severity or inci-
dence. Therefore, one must carefully assess severity or incidence
before taking scores. Accuracy refers to the closeness of a sample
estimate (i.e. mean) to the true value of the injury assessed. Preci-
sion refers to the repeatability of independent observations, and can
be measured by, e.g., the coefficient of variation of repeated observa-
tions on the same sample. An ideal observation should both be accu-
rate and precise. Very often, precision is (wrongly) over-emphasized
on accuracy in observations: In practice, a good observation needs to
be accurate, with a suitable level of precision. The reader is referred
to Nutter et al, 1993 for additional detail.

Sampling and estimation are integral components of an assessment
scheme. Sampling may not be a major concern if the area allotted to
each entry is small enough and if the injury is uniformly distributed
over space. For mass evaluation and quick selection, breeders often
use simple comparisons such as better than, equal to, and worse
than local check varieties or their mental image of standard or ideal
cultivars grown under the same environmental conditions. Observ-
ers may be reluctant, or cannot afford, to spend much time in meas-
uring injuries that are not their primary concern, or in assessing ma-
terial that is not of their immediate interest. However, accurate and
precise measurement through acceptable sampling and assessment
procedures is critical for genotype by environment interaction stud-
ies in multi-environment trials (METs). Other information on geno-
type by environment should also be collected for better analysis and
interpretation of evaluation results. These include soil and climatic
data, cultural practices, and characterization of biological compo-
nents of the environment such as pathogens, insect pests or nema-
todes.

The training for injury assessment is essential, particularly if several
evaluators work in a joint program. Inter-evaluator reliability, that
is, the overall agreement among evaluators, is generally low at an
initial “training assessment” but increases substantially over re-
peated assessment practices.



DESCRIPTIONS and SCALES/CODES

Growth Stages of Rice Plants
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AGRONOMIC TRAITS
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(Each plant should 20 x 20 cm hill spacing)
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At growth stage: 6<9
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Leaf Senescence (Sen)
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Panicle Exsertion (Exs)
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Panicle Threshability (Thr)
NOTE: $ -
: " $ -

- 8

At growth stage: 9

9

Spikelet Fertility (SpFert)
NOTE: $

C - -- : !
$ B
At growth stage: 9
10
Phenotypic Acceptability (PAcp)
NOTE: 8 G 3
$ B $
( $ :
( B

At growth stage: 9

11

Maturity (Mat)

NOTE: (
- % 2E -
&8

At growth stage: 9

(s

SCALE
[ -
* [ (
¢
( &
2 [ (
C
6 O :
Y- ( ($
( &
9 ? - (
-- (s
( &
SCALE
3 % Eé
(o] % <2E&
2 h4< 2EL
6) W 42 Ed
9 h2 < Eé
SCALE
+ %19 E&
/ %62< 9EL
2 * %2 <6,E&
6 + YH2 E
9 E
SCALE
-<
2/
6 *
9 - (



12
Grain Yield (YId)
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TRAITS FOR EVALUATION OF RICE HYBRIDS AND/OR PARENTAL LINES
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Male Sterility Group SCALE
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B. Spikelet sterility
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Extent of Outcrossing on Male Sterile Lines
z <9 z z
- _ - ( B <- - - <
( $8
Scale Seed set (%) on out-pollinated primary panicles
(s
< 989
2 < 99
6 2<989

9 <,89



Panicle Exsertion of Male Sterile Lines
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Scale Extent of coverage (%) of panicle by flagleaf sheath
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Stigma Exsertion of Male Sterile Lines
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Fertility Restoration in F1 Hybrids
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Scale Pollen Sterility (%) Spikelet Fertility (%)
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INJURIES CAUSED BY DISEASES
30
Leaf Blast (BI) SCALE (for blast nursery)
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2L esion type 5, 7, 9 (see code for predominant
lesion type.)

At growth stage: < % &
NOTE: ) - 206 9

- - ( B
31

Panicle Blast (PB)
Causal agent:
Magnaporthe grisea (Pyricularia oryzae)

Symptoms
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CODE (Predominant lesion type)
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- 3 or panicle axis
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3Infection is also found on the lower part of the internode, which is covered by the leaf sheath.



- - 6<98B

At growth stage: 8-9

3Infection is also found on the lower part of the
internode, which is covered by the leaf sheath.
32

Brown Spot (BS)
Causal agent:

Cochliobolus miyabeanus (Bipolaris oryzae,
Drechslera oryzae).

Symptoms:
- - D $
(- B) $
( $ -0
8O - $
z B
> A ( - <
( Drechslera giganteab
33

Narrow Brown Leaf Spot (NBLS)
Causal agent:

Sphaerulina oryzina (Cercospora janseana)

Bacterial Leaf Streak (BLS)
Causal agent:

Xanthomonas oryzae pv. oryzicola
Symptoms
) : (
$ B
At growth stage: <4

NOTE:
( Entyloma oryzae.

SCALE (Incidence of infected panicles)

- C 3
) 2E

< E
2 <2E
6 42 E
90 2 E

SCALE (Severity: % leaf area diseased)
; (G
) E
< E
,<2E
& E
< 2E
& 2E
%<2 E
2 <62E
9 64 E

D AN

SCALE (Severity: % leaf area diseased)

; C s
) E
QE
2 & 2E
6 42 E
92< E

SCALE (Affected leaf area)

; 3
C: - . -«
« - - H -
) - I
( (
-- $
2 - ( < E
6 - ( %<2 E

62E



34

Leaf Scald (Ls) SCALE (Severity: % leaf area diseased)
Causal agent: : ( $
Monographella albescens ) Eb - &
(Microdochium oryzae) QE Y - &
Symptoms ¢ 2 A 2E Y - ‘
- &
( 6 42 EY - &
s - - (
<C oz ¢ - ( 92< E4- &
< = B

At growth stage: 2<

35
Bacterial Blight (BB) SCALE (greenhouse test, severity: %
leaf area diseased)
Causal agent: ; C s
Xanthomonas oryzae pv. oryzae. ) E
Symptoms ) < E
- D z , <2E
et - 2 < 2E
b &z B$ -( $¢ 4 & 2E
D 6 42 E
B > . 2 62E
( : -8 964 E
At growth stage: SCALE (field test, severity: % leaf area
<, . Db $ diseased)
C &
2% (& 2E
& E
2 <2E
6 42 E
92<«< E
NOTE: ( D
$ ( 8 5
$ = -
C 3 B
36
Rice Diseases caused by Viruses and Mycoplasma-like Organisms (MLO)
- $ SCALE (Incidence: % plants or hills
( ( . T showing symptoms)
( $ ( - .
% &D » - ( $
% i < E
< E
h $ - ¢ o8 ’ 2 QE
- $ ( $ 62 <% E



Field test:

b C (C
$ (
( $8
Greenhouse test:
/ $
87 $ (
( - B
-( - (
- D
%3 & -D:
$ 0 (
A
3 h &L %28 L %6& L 9%
? A %8 %280 %68 %9 C
C
3 ( A
DI REACTION
< 7 "
<4 )
6<9 -(
/ D
( $ D
( : $
Rice Tungro Disease
Causal agent:
7 ( $ %7 8t
- $ W7 #
Symptoms:
1 = : $ D D

B

At growth stagesh
% &

2% &

<9 (

- - $ <
( $
- -
( —<
83 (
: % &) 428D %6&D
B
< ( ( <
H D (
B
SCALE
; - C s
< E D
z z <
2 < E D <
6 <« E D=
90 2 E D



Rice Grassy Stunt 1 and 2 Disease SCALE (RGSV1)

Causal agent: ; - (
7 $ W7 # »*
$ W7 o # & $ 0
2 *
Symptoms $ 0 < E
RGSV1< $ D $ D- z
B : % = 6 *
RGSV2< §$ ) $ ) < $ -
: S - E
- B
9 *
At growth stages: $ =
< & -0
Ry 8 :
3 2: <



Rice Ragged Stunt Disease
Causal agent:

7 $ W77 #
Symptoms:
* (
z B # z

A ¢

At growth stages:
< b &
,<4h &
3 2:

Yellow Dwarf (YD)
Causal agent:
O -

Symptoms:
* D - $ 0
B

At growth stage:
<44 D

«

Rice Yellow Mottle (RYM)
Causal agent:

7 : $
i 0
$ 0
D - B
- : AL,<4h &

; - C 3
< E D
"z D
$ :$ :
2 < E D <
$ $ :
- 0% :$ :
6 < E D <
$ $ "o
- D $ :
D
(
90 E
$ "
- 0 $ z
(
SCALE (Severity)
; > 3%
oK D -
) $ o
Kooz
2) % k-
Kz
6) $ :
- K
$
9) $ :
- $ D
K= $

SCALE (for field test)

; - C s
) $ « = -
. 2E
2) % -
4E 2E
D=
6) $ - : :
A62E D
9) $ :

62E



Rice Hoja Blanca (RHBV)

Causal agent:
7 N ¢ $

Symptoms:
1

At growth stages: <, % &

SCALE (Incidence: % plants or
hills showing symptoms)
$

) E

6< H-
NOTE:
-(
. $ 2 E <
B
37
Sheat Blight (ShB) SCALE (relative lesion height:
disease progress relative to plant
Causal agent: height; Ahn and Mew, 1986)
Thanethoporus cucumeris (Rhizoctonia solani) ; ( 3
) : E
Symptoms: -
< < E
z D D 2 <2E
( $ 6 ,4<42E
NOTE: $ $ 90 42E
$ -
- - $

At growth stage: 7-8

38
Sheath Rot (ShR)

Causal agent:
Sarocladium oryzae

Symptoms
5( ( :

At growth stage: 6<9

SCALE (Incidence: % diseased

tillers)
; C %
) E
<E

2 & 2E

6 42 E

92< E



39
Grain Discoloration (Gd)

Causal agents:

- Sarocladium, Bipolaris, Alternaria,
Gerlachia, Fusarium, Phoma, Curvularia, Tricho-
coniella, and Pseudomonas.

Symptoms:
3 . - D( =
(

At growth stage: <9
NOTE: $ (
( : 2E

40
False Smut (FSm)

Causal agent:
Ustilaginoidea virens

Symptoms:

<« .$% < . -
C 8

At growth stage: 9

Kernel Smut (KSm)
Causal agent:

Tilletia barclayana

Symptoms:

At growth stage: 9

SCALE (Grains with discolored
glumes)
) E
<E
2 & 2E
6 42 E
92< E

SCALE (Incidence: percentage of
infected florets)

; C 3
) E
Q2E
2 & 2E
6 42 E
92« E



41
Udbatta Disease (UDb)

Causal agent:

Balansia oryzae-sativae (Ephelis oryzae)

Symptoms: " :

D B

Bakanae Disease (Bak)
Causal agent:

Giberella fujikuroi
Symptoms:
- (
( -
At growth stage: <4

42
Stem Rot (SR)

Causal agent:

Magnaporthe salvinii (Nakatea sigmoidea, Scle-
rotium oryzae®) and Helminthosporium sig-

moideum var. irregulare

Symptoms:
3 . $ -
B [ ¢ %

At growth stage: 6<9

43
Ufra (U)

Causal agent:

Ditylenchus angustus

Symptom:s:
- - (
<
$ - $
(o
$ 8" )
- ( - -
) -
( :

At growth stage: 4<6

“The sclerotial anamorph

=]

SCALE (Incidence: percent in-
fected tillers)

; s

SCALE (Incidence: percentage of
infected tillers)

; 3
) E
<E
2 & 2E
6 42 E
92< E

SCALE (Incidence: percentage of
infected tillers)

E § (
$ (¢

< E i ( - &

<, E i ( - &

2,4 E i ( - &

64 < E i ( - &

9 < E i ( - &



INJURIES CAUSED BY RODENTS AND BIRDS

50
Rat Injury (RD) SCALE (Incidence: percentage of
Symptoms: injured plants)
,2N 83 - - : C 3
$ =% @~
( i - ) 2E
_ . . ° 2 & 2E
$ B85 :0( - $0 9 & E
B
Note )
(G - <
B
51
Bird Injury (BD) SCALE (Incidence: percentage of
injured panicles)
NOTE: o (8
D : (G ) 2E
- B
2 & 2E
9 & E

INJURIES CAUSED BY INSECTS®

60
Brown Planthopper (BPH) SCALE (For greenhouse test)

Causal agent:
Nilaparvata lugens

Symptoms:
*

$ 8 : 2 : <
- B ( 2E
(- 3 -
At growth stage:
} &

A)
Q% g 60 N

3 - $ ( 0 $ <
7 7 P(C BTE+ Detal.h 9 280 778



$ — - -

( $

B/ )
: - - (
A

B - <2
¢ 2 - "

b - (

61

Green Leafhopper (GLH)
Causal agent:

Nephotettix --8

Symptomsh * - :
B
: - 8
C - B
At growth stage: % &
9% &
62

Whitebacked Planthopper (WBPH)
Causal agent:

Sogatella furcifera
Symptoms
*

$ B :
- B

At growth stage: % &
9% &

SCALE (For field test)



Rice Delphacid (RDel) SCALE (for field test)
Causal agent:

Tagosodes orizicolus # !
Symptoms #
28*+;5 | (
- 8 - ( -
2> z
$ B 0
At growth stage: % & <4% & 6 h -
2 E -
9" -
63
Stem Borers (SB) SCALE (Deadhearts)
Causal agent: ; :
Chilo suppressalis, (striped); C. polychrysus (dark < E
headed); Rupela albinella (South American < E
white); Scirpophaga incertulas (yellow); S. Inno- s <« E
tata (white); Sesamia inferens (pink); Maliarpha
separatella (African whiteheads); Diopsis 6 4 E
macrophthalma (Stalked-eyed fly); and several 94 E ($
other species.
At growth stage: <2% &
0 QY- &
3 : -(
$ ED
- $ (
$ B> -(
( B>
2 <2E: (
- $ b o - $ 8/
Diopsis --8, i o<
<,B ’
NOTE:
- (



/ Maliarpha separatella, = $ D < SCALE (Whiteheads)
: ( - -
g 2 ¢ 2E
: B . &« E
: D - 2 <2E
- - (= N 6 4 2E
B" G 9 4E ($
/ -: D
- - - : 4<
( % &
BT-- (s (
- ( <
B : $
-: B
64
Leaffolder (LF) SCALE (Injured plants)
Causal agent: ;¢
Cnaphalocrosis medinalis, Marasmia patnalis < E
< E
Symptoms: 2 <2E
) ? . -« 6 42 E
( T 92< E
* - ( Ch$ <
(& $ 87 -
$ (183
- $ B <
$ -( $ <
. E (
$ B : (
$ - -
At growth stage: < % &
0 0 9% &
Greenhouse screening
/ D ( E $ =
8/ D $
( : B
Grade Injury



hs $ b b $
& &
E7 ¥78C L L L 4
B B
$ $
C s ( ( s
! & - ( B
: - ( (A
E : ¥3iC 7
7 B
$ : 434 $ B

Scale % Injury Rating (D)

<

<

2 <2
6 2 <62
9 62
65
Gall Midge (GM)
Causal agent:
Orseolia oryzae
NOTE: / s
4 E - ( :
2E $ - (
.B 14 E - - <
( . 8
B
$ «
. E - ( O
0P D : (

At growth stage: <2

SCALE (Infected tillers in field test)

) E
@QE

2 & E

6 < 2E

9 O 2E

SCALE (Plants with silver shoots in
greenhouse test)

) 2E
& E

2 < E

6 Q2 E

9 O 2 E



66

Caseworm (CW)
Causal agent:
Nymphula depunctalis
Symptomsi

) $ ) $
- - B

67

Rice Whorl Maggot (RWM)
Causal agent:

Hydrellia philippina

Symptoms:
)

At growth stage:

68

Rice Bug (RB)
Causal agent:
Leptocorisa oratorius

At growth stage: 6<9

69

Thrips
Causal agent:
Stenchaetothrips biformis

At growth stage: 2-3

SCALE (Scraping index)

) E
< E

2 < 2E

6 42 E
2< E

) $
$ " (
$
2 $
o " $ <
: H C . $
9 O " $ <
: : C . $

SCALE Injured grains per panicle (%)

)
.6
2 <2
6 <2
9 &
SCALE
7 y
7 W
$
2 7 "
DD $ &
6 7



PHYSIOCHEMICAL STRESS

Problem Soils

70-71
Alkali Injury (Alk) and Salt Injury (Sal) SCALE (Alkali and salt injury)
NOTE:5( $ : :
- ( :
. B - ( $ < (
bs - $ y
( « - B : bk
2 M K
$ %
b8
6 z - K
$ K -
At growth stage: <, 9" -
72
Iron Toxicity (FeTox) SCALE (Injured panicles)
At growth stage: <2 ;
K <«C = -
$
: . «
- - :
2 z K
$
6 M K
$
9" -
73
Phosphorus Deficiency (PDef) SCALE (Relative tillers)
< E
At growth stage: <2 4 <69E
2, 29E
6 <9E
9 <9E




Greenhouse (use the following equation):

Field (use the following equation):
73
Zinc Deficiency (ZDef)

At growth stage: <,

TEMPERATURE

75

Cold Tolerance (Ctol)
NOTE: 5(C $ $

(G S ¢
b - D

At growth stage: % 8 <, ¥
29% - $ ¢

$ &

B B2 —-
= — R
; B - *
- R
- 2. *
SCALE
: K
z K
( $
D D
( $ ( = :
2 : $ <
D ( $
( : :
6 z D
$ ( : :
9 - -

SCALE (for seedlings) Temp:10 C#1

<3 $ 0
% &
< - $ 0
% &
,<2
: ) 2 E
- :
$ 4O
4<6 $
K < = $
% $ &
9 0 B
b+ $ &



SCALE (reproductive/booting)
Temp:17-18 C*1

<3 b -
W16 E&% &
<4+ D -.
b <49E4%
697 - D
D ¥H  E&
h $ 4
76
Heat Tolerance (Htol) SCALE (Spikelet fertility)
Note: 8 -. / HESL (0] E
4< E
At growth stage: 6<9 2 ,4E
6 <, E
9) E
DROUGHT
80
Drought Sensitivity (DRS) SCALE (leaf rolling at vegetative
stage)
NOTE: 3 $ $ ) $
: - - D- - - ) ) $ K -
8 ’ ’ ) §$ oo - 4§
) $ -— k< -4
/ D T ) < -4&
$
$ s 6 ) 3
- $ ) $
$ B
) - 8 SCALE (leaf drying at vegetative
7 - stage)
- B7 ; -
( b ) s
$
2 5 «< $
6 O " $



Recovery (DRR)
NOTE:

¢ $ 8

DEEPWATER

85
Elongation (Elon)
NOTE:

( -

At growth stage: 2<4

Elongation in deepwater
Scale Description

8
7 -«
N ¢

(

2 7 -
6 7 - (

9*

SCALE (spikelet fertility)

o E
4¢< E

2 ,4E

6 <, E

9 ) E

SCALE (plants recovered)

9< E

6 < 9E
2 |, 49E
6 < 9E
9 < 9E

Biological check

8 $
¥ 8) (O 8

W88 7 , <A< <LG

W88 7, &



86

Submergence Tolerance (Sub) SCALE (% comparative survival)
Greenhouse screening
/ E $$ 92<99
hod 2 629,
/7 "1 - E - $ 6 2 <6,

$$ $ A 9 <9

E R

E

At growth stage:

Field evaluation

- ( $
- 57
E - $$ 8
87
Kneeing Ability (KnA) SCALE
,2N
2 E
2N
2E
2 0
2N 2 E b
2N &
6 O
,2N 2 E %
2N &
9
MORPHOLOGICAL CHARACTERS
90
Variety Group Code
- - Y G $
- &
- - WG $
: 8 &
2" ( < -4
4 3 -:
6 <"
9 - <
5

"The methodology described in this section is based on Descriptors of Rice Oryza sativa L. (IBPGR-IRRI
Advisory Committee, IRRI, 1980). Presence of different traits should be recorded as “x” indicating mixture.



91
Seedling Height (SH)

NOTE:
0 (
- «
At growth stage: < < &
92

Leaf Length (LL)
NOTE:

« : B

At growth stage: 4

93

Leaf Width (LW)

NOTE: D
: - (

« : B

At growth stage: 4

94

Leaf Blade Pubescence (LBP)
Methodology: * -

* (
B

At growth stage: 2<4

95
Leaf Blade Color (LBC)
At growth stage: ,<4

Code

Code

LI V]



96

Basal Leaf Sheath Color (BLSC)

At growth stage: <2
8

97

Leaf Angle/Attitude (LA)
NOTE: -

At growth stage: ,<2

98
Flag Leaf Angle (FLA)

NOTE: )
( -

Sample size =2
At growth stage: ,<2

99
Ligule Length (LgL)
NOTE:

-8
Sample size =2

At growth stage: ,<2

100

Ligule Color (LgC)
At growth stage: ,<2

101

Ligule Shape (LS)
At growth stage: <,

$

Code

Code

Code

Code
¢



102

Collar Color (CC)
At growth stage: ,<2

103

Auricle Color (AC)
At growth stage: ,<2

104

Culm Length (CL)
NOTE: O

( B
Sample size =2
At growth stage: 6<9

105

Culm Number (CmN)
NOTE:

2 -
- D B

At growth stage: 4<9
106

Culm Angle (CmA)
At growth stage: 6<9

107

Code

Code

Diameter of Basal Internode (DBI)

NOTE:

Sample size =

At growth stage: 6<9



108
Culm Internode Color (CmIC)
NOTE:

B

At growth stage: 6<9

109

Panicle Length (PnL)
NOTE: <

- ( -8
At growth stage:

110
Panicle Type (PnT)
NOTE: *
( 0 - ( 0
-. 8

At growth stage:

111
Secondary Branching of Panicles (PnBr)
At growth stage:

112
Panicle Axis (PnA)
At growth stage: 6<9

113

Awning (An)
At growth stage: 6<9

114
Awn Color (AnC)
At growth stage: 4

Code

Code

-\

Code



115
Apiculus Color (ApC)
At growth stage: 6<9

116
Stigma Color (SgC)
NOTE: (
-. (= 9 B B -B B& :
B

At growth stage: 4

117
Lemma and Palea Color (LmPC)
At growth stage: 9

118
Lemma and Palea Pubescence (LmPb)
At growth stage: 6<9

119
Sterile Lemma Color (SLmc)
At growth stage: 9

120
Sterile Lemma Length (SLmL)
NOTE: O H

B ( 2
-3

At growth stage: 9

Code

o NN
* F NN 0

Code

N P

N o«
I

(%)
o
=3
®

o BN
WOk k%~ 000000

©

Code

% B4< B2

&

82



121

Grain Length (GrL)
NOTE:
( :

-h - &

Sample size =
At growth stage: 9

122

Grain Width (Grw)
NOTE: H

Sample size =

At growth stage: 9

GRAIN QUALITY

123
Endosperm Type (End) CODE
NOTE: ! ( ;< b o<z

>< B 2?2 ('K <

>0 (C B
Sample size: 2

At growth stage: 9

124
Chalkiness of Endosperm (CIk) SCALE (% of kernel area)
NOTE: $ - $

L . : § Et

( - S we: ‘
C 0BG : Vhe: (.3 2.0 WE  E
9 ) i Et

At growth stage: 9



125

Brown Rice Length (Len)
At growth stage: 9 % D(
&

126
Brown Rice Shape (BrS)
(length-width ratio)

NOTE: > - (
e (. - 8
At growth stage: 9 % $ D
&
Scale
2
9
127
100-grain Weight (GW)
NOTE:
$ - = D E
D= - (

At growth stage: 9

128

Seed Coat (bran) Color (SCC)
At growth stage: 9

129

Scent (Sct)
At growth stage: 4<9

SCALE (Length)
§ 682 &

) %484 682 &
20 %282 484 &
6 %282 &

Code (At flowering stage or at
maturity - by cooking test)



130

Amylose Content of the Grain (Amy)
NOTE: (

B $
- B

131

Alkali Digestion (AlkD)
(as an indication of gelatinization tem-
perature)

NOTE: * <
B6E >5+ : <
B)
- B

At growth stage: 9% &

Code Alkali Digestion

132

Gel Consistency (GelC) Scale (mm)

NOTE: ( <

- 4 <
B ) @

4,

o

At growth stage: 9% &

133
Brown Rice Protein (Prt)
* z z %

,E & - B

At growth stage: 9% &

Gelatinization

Temperature
+
) -
Gel Consistency type
(0]
+
2 +



UPOV DUST ASTERISKED CHARACTERS

*5# 7 % 78 ( ( *5# (
3 ) ( W38 $
( - 3 - 83 G <
- :$ 8
5 42 *5# D 6 -
$ - b & ( 3
B
s ( : A
(o) - - - -
o ( $ - - -
# ( s - - -
# $ C C s $ - - -
Note: ( -- ( *5# 3 <
(@
9
Leaf anthocyanin coloration of auricles (VS) SCALE
o ( ( (
9 -
15
Flag leaf: attitude of blade (VG) SCALE
% C $ &
(0} ( <
2
6 $
1 3 5 7
erect semi-erect horizontal recurved



16
Flag leaf: attitude of blade (VG)

v 8

(0] z -.
$ - B

19

Time of heading (number of days from

2 E = [
(0] z 2 E $
23

Lemma: anthocyanin coloration of apex (VS)
% (s &
(0} z z B

Lemma —p]

SCALE

SCALE




24
Spikelet: color of stigma (VS)
(0] z z B

26

Non prostrate varieties only: Stem length
% - &% &

27
Stem: anthocyanin coloration of nodes (VS)
(0] ¢ .0$ - B

30
Panicle: length of main axis (MS)
(0] ( . % -

- :Xe} ( - -

34
Panicle: distribution of awns (VS)

(0] ( .8 -
- B

36
Spikelet: pubescence of lemma (VS)
o (

$ - B

SCALE



39

Panicle: curvature of main axis (VG)

o
$

length

panicle base

5
slightly drooping

panicle base

3
semi-upright

panicle
base

length

7
strongly drooping



42
Panicle: attitude of branches (VS)
(0} z -.

1 3
erect semi-erect
58
Decorticated grain: length (MS)
(0] - D: -
( ( ( @80
% & (
- B7 - z
- B
60
Decorticated grain: shape (VS)
(0] - Dz -
( ( C &)
% & -

SCALE

5
spreading

SCALE

SCALE



61
Decorticated grain: color (VS)

(0} - D= -
( ( ( 85C $
B
65
Decorticated grain: aroma (MG)
(0} - D= -
( ( « &
< < - %=
D 86 E
( 8
--
$ - (

SCALE
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