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FOREWORD

India is a signatory to two international agreements of agricultural relevance
which is going to usher in a new era of protection, equity and benefit sharing in the
years to come. These are General Agreement on Tariffs and Trade (GATT)
establishing the World Trade Organization (WTO) in 1995 and Convention on
Biological Diversity (CBD) which came into force in 1993. These two legally binding
treaties had to be implemented through legislations in a way which is most suitable
to our needs and requirements. Therefore, Government of India enacted a unique
sui generis system of Protection of Plant Varieties and Farmers’ Rights Act in 2001
to encourage research, protection to breeders varieties, ensure farmers’ rights
and growth of seed industry in making available the seed of protected varieties to
the farmer.  The Ministry of Agriculture, Government of India, has been identified
as a nodal agency for implementing the PPV&FR Act through an Authority known
as “The Protection of Plant Varieties and Farmers’ Rights Authority”. The Authority
came into force in November, 2005 and plans to start the process of registration
of plant varieties covering twelve species (Cereals, pulses, fodder and vegetables)
very soon.  To claim Plant Breeder’s Rights (PBR) the varieties have to be (i) distinct
from the existing commonly known varieties, (ii) sufficiently uniform (iii) stable and
(iv) new in the sense that they must not have been commercialised to certain date
established by reference. To validate these stipulations, official DUS tests need to
be conducted and National DUS Test Guidelines developed by the Directorate of
Rice Research in consultation with National Core Group Committee were reviewed
and approved by the Task Force (1/2005) set up by PPV&FRA are brought out in
this technical bulletin. I trust the bulletin which outlines the test guidelines, descriptors
for establishing the distinctness and technical questionnaire would help rice
breeders, researchers, farmers and policy makers on the concept of DUS tests and
procedures.

(B. C. VIRAKTAMATH)
Project Director

Hyderabad

December, 2006
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The question of plant variety protection has been brought into sharp focus by Agreement
on Trade Related Aspects of Intellectual Property Rights (TRIPs) which is a part of the
Agreement establishing World Trade Organization (WTO). India is a signatory to TRIPs
agreement and hence it has to establish system of plant variety protection either through
patents or ‘Sui generis’ legislation or a combination there of. The patent laws in India do
not provide Intellectual Property Rights (IPR) on living organisms including plant varieties.
Plant Breeder’s Rights (PBR) are a form of intellectual property rights designed specifically
to protect new varieties of plants. Since the rest of 40 years, different forms of Protection
of New Varieties of Plants through the system of Plant Breeder’s Rights have been in
existence in industrialized countries under “UPOV” an acronym derived from French name
– Union internationale pour la protection des obtentions végétales, which is an
intergovernmental organization called the International Union for the Protection of New
Varieties of Plants. UPOV acknowledges the achievements of breeder of new plant varieties
by granting them intellectual property rights, on the basis of a set of clearly defined principles.
It is a right granted by the state to the breeder to exclude others from producing, offering
for sale, selling, marketing, distributing, exporting or importing the propagating material of
the variety for a specified period in lieu of the registration of the variety. The UPOV
convention which was first signed in Geneva in 1961, is the basis for Plant Variety Protection
at the international level. The UPOV convention was subsequently revised in 1972, 1978
and 1991. To be eligible for protection, the varieties have to be (i) distinct from existing,
commonly known varieties, (ii) sufficiently uniform, (iii) stable and (iv) new in the sense
that they must not have been commercialized prior to certain dates established by reference
to the date of application for protection.

Both the 1978 and 1991 conventions set out a minimum scope of protection and offer
member states the possibility of taking national circumstances in their legislation. From
the inception of UPOV in 1961, farmers have been allowed to use their own harvested
material of protected varieties for the next production cycle on their own farms. The 1991
UPOV convention contains an optional exception to permit farmers to use the seed and
product of the havest of a protected variety through PBR for propagating purposes on
their own holdings and does not permit farmer to farmer exchange. Meanwhile another
major development, “Convention on Biological Diversity (CBD)” became operational on
29th December 1993 to which India is also a signatory. Among several other things, CBD
reaffirms that “states have sovereign rights over their own biological resources and that
they are responsible for conserving and using them in a sustainable manner”. It is therefore
important that legislation formulated as a follow-up of TRIPs agreement and the CBD are
mutually consistent and reinforcing.

INTRODUCTION
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The Convention on Biological Diversity (CBD) has provided for the rights of indigenous
communities (Article 8 (j) of the CBD) and the International Undertaking on Plant Genetic
Resources (IUPGR) has defined farmers’ rights (CBD 1994, FAO, 1983) inter alia affirm
that “the past, present and future contributions of farmers’ in conserving, improving and
making available the genetic resources is the basis of farmer’s rights”. The International
Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA) recognized the
rights of farmers to save, use and exchange and sell farm saved seeds. Therefore, it has
become imperative on the part of the Government of India to develop a ‘Sui generis’
(meaning of their own kind) system to provide a frame work for Plant Variety Protection
which satisfies the requirements of breeders, researchers and farmers with regard to use
and exchange of seeds and also accord the recognition, credit and sharing of benefits.

Thus, while formulating the legislation on Protection of Plant Varieties and Farmers’ Rights
(PPV&FR) Act 2001, the traditionally entitled rights of the farmers are adequately protected
by granting them the freedom to use the planting material of crops for sowing, resowing,
exchanging and even selling. However, this right does not cover the branded seeds of the
protected variety. On the other hand legislation on PPV&FR Act would not hamper the
momentum of indigenous research for development of new plant varieties. Thus,
researchers rights, have been considered in the act. In addition the PPV&FR Act has
several unique features not found in similar acts of other countries as it has recognized
the role of farmers and farming community in the conservation and maintenance of agro-
biodiversity. The efforts of farmers at large, who have contributed to this biological diversity
through the acts of experience, local knowledge based on observations and handed over
from generation to generation, would be rewarded through community gene fund to which
royalties due to farmer-conservers can be credited and which can be used for strengthening
the in situ and ex situ conservation practices of tribal and rural families.

In order to implement the sui generis system for plant variety protection for granting PBR
to a breeder or farmer or institution, DUS testing is compulsory. A new variety shall be
registered if it conforms to the criteria of novelty, distinctness, uniformity and stability and
an extant variety, a variety about which there is a common knowledge shall also be registered
within a specified period if it conforms such criteria as distinctness, uniformity and stability
as shall be specified. A new variety shall be deemed to be:

(a) Novel, if, at the date of filing of the application for registration for protection, the
propagating or harvested material of such variety has not been sold in India, earlier
than one year, or outside India, earlier than four years, before the date of filing such
application.

(b) Distinct, if it is clearly distinguishable by at least one essential characteristic from
any other variety whose existence is a matter of common knowledge in any other
country at the time of filing of the application. An essential characteristic is a
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heritable trait which is determined by one or more genes or other heritable
determinants that contribute to the principle features, performance or value of
plant variety.

(c) Uniform, if subject to the variation that may be expected from the particular features
of its propagation, it is sufficiently uniform in its essential characteristics.

(d) Stable, if its characteristics remain unchanged after repeated propagation or, in
the case of a particular cycle of propagation, at the end of each such cycle.

Once a valid application for PBR is accepted the seed / plant material of the variety will be
requested for official DUS tests. These official DUS tests need to be conducted by crop
based institutions on behalf of the authority i.e., PPV&FRA by following universally
acceptable test procedures. This necessitated in the development of test guidelines,
descriptors and procedures to be followed in each crop. National Test Guidelines have
been developed for 35 crops including rice representing harmonized approach for the
testing of new varieties which will form the basis for DUS examination. These contain
details on i) subject of the guidelines, ii) material required, iii) conduct of tests, iv) methods
and observations, v) grouping of varieties, vi) characteristics and symbols, vii) table of
characteristics, viii) explanations on table of characteristics, ix) literature and x) technical
questionnaire. The characteristics in the table follow the botanical and chronological order
of recording from seed (submitted), seedling, plant (growth habit etc), stem, leaf (blade,
petiole, stipule) inflorescence, flower and fruit. The table of characteristics indicates those
characteristics of a given species which should be examined and included in the description
of varieties. These are marked with an asterisk (*) as essential characters. It also contains
additional characteristics which are considered to be helpful in taking the final decision on
the variety. In this table of characteristics, a scale of possible states of expression (so-
called “states”) is indicated for each characteristic. The states are accompanied by “Notes”
containing code numbers which permit the computerization of variety descriptions. As far
as possible, “Example varieties” are also cited for each state. Some characteristics are
marked with the sign (+), which indicates that the characteristic is illustrated by explanations
and drawings or that testing methods are indicated in the chapter entitled “Explanations
on the table of characteristics”. Directorate of Rice Research has played a key role in
developing National Test Guide Lines for DUS tests in Rice in consultation with the National
Core Group Experts for development of National Test Guide Lines in crop plants and also
with rice crop experts. Members of Task Force (1/2005) chaired by Dr. M.V. Rao also
reviewed the guidelines. This technical bulletin includes test guide lines, descriptors (29
essential and 33 additional) to be observed for establishing the distinctness, explanation
to the descriptors, procedures to be followed and technical questionnaire.
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I. Subject

These test guidelines shall apply to all varieties, hybrids, transgenics and parental lines of
rice (Oryza sativa.L.)

II. Seed material required

The Protection of Plant Varieties and Farmers’ Rights Authority (PPV & FRA) shall decide
when, where and in what quantity and quality of the seed material are required for testing
a variety denomination applied for registration under the Protection of Plant Variety and
Farmers’ Rights Act (PPVFR Act), 2001. Applicants submitting such seed material from a
country other than India shall make sure that all customs and quarantine requirements
stipulated under relevant national legislations and regulations are complied with. The
minimum quantity of the seed to be provided by the applicant shall be 3000 grams in case
of the candidate variety or hybrid and 1500 grams for each of the parental line of the
hybrid. Each of these seed lots shall be packed, sealed and properly labeled with details,
in ten equal weighing packets and submitted in one lot. Wherever, individual panicles are
to be supplied, such panicles shall be individually packed and submitted along with the
said seed lot, with proper labeling of the denomination, year of harvest and such related
details.

At least 100 panicles each representing the normal ear size and drawn from the main tiller
of the candidate variety shall be submitted.

The seed and ears submitted shall have at least 80% germination, 98% physical purity
(100%), highest genetic purity, uniformity, sanitary and phyto-sanitary standards. In addition,
the moisture content of the seed shall not exceed 11-12% to meet the safe storage
requirement. The applicant shall also submit along with the seed a certified data on
germination test made not more than one month prior to the date of submission.

The seed material submitted shall not be subjected to any chemical or biophysical
treatment.

III. Conduct of tests

1. The minimum duration of DUS tests shall normally be at least two independent similar
growing seasons.

2. The tests shall normally be conducted at two test locations. If any essential
characteristics of the candidate variety are not expressed for visual observation at
these locations, the variety shall be considered for further examination at another
appropriate test site or under special test protocol on expressed request of the applicant.

3. The field test shall be carried out under conditions favouring normal growth and
expression of all test characteristics. The size of the plots shall be such that parts or
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parts of plants could be removed for measurement and observation without prejudicing

the observations on the standing plants until the end of the growing period. Each test

shall include about 2500 plants, in the plot size and planting space specified below

across three replications. Separate plots for observation and for measurement can

only be used if they have been subjected to similar environmental conditions. All the

replications shall be sharing similar environmental conditions of the test location.

4. Test plot design

Number of rows : 30

Row length : 6 m

Row to row distance : 30 cm

Plant to plant distance : 20 cm

Expected plants / replications : 900

Number of replications : 3 for irrigated and shallow lowland tests

5 for up land, saline-alkaline, semi-deep water and

deep  water tests.

5. Observations should not be recorded on plants in border rows.

6. The PPV & FR Authority shall establish additional test protocols for special test.

IV. Methods and observations
1. The characteristics described in the Table of characteristics (see section VII) shall be

used for the testing of varieties, inbred lines and hybrids for their DUS.

2. For the assessment of distinctness and stability observations shall be made on 30
plants or parts of 30 plants, which shall be equally divided among 3 replications (10
plants per replication).

3. For the assessment of uniformity of characteristics on the plot as a whole (visual
assessment by a single observation of a group of plants or parts of plants), a population
standard of 0.1% with an acceptance probability of at least 95% should be applied. In
the case of a sample size of 1500 plants the number of off-types should not exceed 4.

4. For the assessment of uniformity of characteristics on single panicle-rows, plants or
parts of plants (visual assessment by observations of a number of individual panicle-
rows, plants or parts of plants) the number of aberrant panicle-rows, plants or parts of
plants should not exceed 2 in 50.

5. For the assessment of all colour characteristics, the latest Royal Horticultural Society
(RHS) colour chart shall be used.
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6. Unless otherwise indicated, all observations on the leaf should be made on the
penultimate leaf.

V.  Grouping of varieties

1. The candidate varieties for DUS testing shall be divided into groups to facilitate the
assessment of distinctness. Characteristics, which are known from experience not
to vary, or to vary only slightly within a variety and which in their various states are
fairly evenly distributed across all varieties in the collection are suitable for grouping
purpose.

2. The following characteristics are proposed to be used for grouping rice varieties:

i. Basal leaf: sheath colour (characteristic 2)

ii. Time of heading (50% of plants with panicles) (characteristic 20)

iii. Stem: length (excluding panicle; excluding floating rice) (characteristic 29)

iv. Decorticated grain: length (characteristic 54)

v. Decorticated grain: shape (in lateral view) (characteristic 56)

vi. Decorticated grain: colour (characteristic 57)

vii. Endosperm: content of amylose (characteristic 59)

viii. Decorticated grain: aroma (characteristic 62)

VI. Characteristics and symbols

1. To assess distinctness, uniformity and stability, the characteristics and their states as
given in the table of characteristics (Section VII) shall be used.

2. Code (1 to 9) is used to describe the state of each character for the purpose of digital
data processing and this code is given against the states of each characteristic.

3. Legend:

(*) Characteristics that should be observed during every growing period on all varieties
and should always be included in the description of the variety, except when the state of
expression of any of these characters is rendered impossible by a preceding phenologic
characteristic or by the environmental conditions of the testing region. Under such
exceptional situation, adequate explanation should be provided.

(+) See Explanation on the table of characteristics in Section VIII. It is to be noted that for
certain characteristics the plant parts on which observations to be taken are shown in the
diagram for clarity and not the colour variation.

4. A decimal code number in the sixth column of table of characteristics indicates the
optimum stage for the observation of each characteristic during the plant development
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Decimal Code for the growth stages:

Code Growth stage

10 : After germination, emergence of first leaf through coleoptile / second leaf
visible (less than 1 cm)

40 : Booting : the increase in the size of the young panicle and its inward exten-
sion inside the upper leaf sheaths detectable as a bulge in the rapidly elon-
gating culm

50 : 1st spikelet of inflorescence just visible

55 : ½ of inflorescence emerged

60 : Beginning of anthesis : it begins with the protrusion of the first dehiscing
anthers in the terminal spikelets on the panicle branches

65 : Anthesis half way

70 : Milk development stage – formation of white milky sap within the spikelets.

80 : Dough development (spikelets become hard)

90 : Ripening (terminal spikelets ripened)

92 : Caryopsis hard (can be no longer be dented by thumb nail and over 90%
spikelets ripened)

5. Type of assessment of characteristics indicated in column seven of table of
characteristics is as follows.

Type of assessment

MG : Measurement by a single observation of a group of plants or parts of
plants

MS : Measurement of a number of individual plants or parts of plants

VG : Visual assessment by a single observation of a group of plants or parts of
plants

VS : Visual assessment by observation of individual plant or parts of plants

7
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VII. Table of characteristics
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1. Coleoptile: Colourless 1 Krishna Hamsa, Prasad 10 VS
(+) colour Green 2 -

Purple 3 -

2. Basal leaf: Green 1 Rasi, Heera 40 VS
(*) sheath  colour Light purple 2 Annada, Bhogali

Purple lines 3 Mahamaya
Uniform purple 4 IR 24, Aruna

3. Leaf: intensity Light 3 Rasi, Vandana 40 VG
of green colour Medium 5 Heera, Sugandha

Dark 7 IR 24, Swarna

4. Leaf : Absent 1 Sugandha 40 VG
anthocyanin Present 9 IR 24, Aruna
colouration

5. Leaf: On tips only 1 Vivek Dhan 62, CSR 10 40 VG
distribution of On margins only 2 Aruna, IR 24
anthocyanin In blotches only 3 -
colouration Uniform 4 Shyamala

6. Leaf sheath: Absent 1 Prasad, Govind 40 VG
(+) anthocyanin Present 9 IR 24, Aruna

colouration

7. Leaf sheath: Very weak 1 - 40 VG
intensity of Weak 3 Rongilee
anthocyanin Medium 5 Aruna, IR 24
colouration Strong 7 -

Very strong 9 Shyamala

8. Leaf: Absent 1 Sneha, Sugandha 40 VS
(*) pubescence Weak 3 Nagarjana, Vibhava

of blade Medium 5 IR 24, Aruna
surface Strong 7 Jaya, Pantdhan10

Very strong 9 Govind, Jaishree

9. Leaf: auricles Absent 1 Vikramarya 40 VS
(*) Present 9 Jaya, Bas. 370
(+)

S.
No.

Character-
istics

States Note Example varieties
Stage

of obser-
vation

 Type of
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sment
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10. Leaf: Colourless 1 IR 24 40 VS
(*) anthocyanin Light purple 2 Aruna, Amulya

colouration of Purple 3 Hemavathi, Janaki
auricles

11. Leaf: collar Absent 1 - 40 VS
(+) Present 9 Rasi, IR 24

12. Leaf: anthocy- Absent 1 Rasi, IR 24 40 VS
anin colouration Present 9 Hemavathi,Aruna
of collar

13. Leaf: ligule Absent 1 -
(+) Present 9 Triguna, IR 24 40 VS

14. Leaf: shape Truncate 1 -
(*) of ligule Acute 2 -
(+) Split 3 Vijetha, IR 24 40 VS

15. Leaf: colour White 1 Rasi, Pantdhan10 40 VS
(*) of ligule Light purple 2 Aruna, Jitendra

Purple 3 IR 24, Shyamala

16. Leaf: length Short (<30 cm) 3 VL Dhan 221, CSR 10 40 MS
of blade Med. (30-45 cm) 5 Bas.385, Bas.386

Long (>45 cm) 7 Bas. 370, Dubraj

17. Leaf: width of Narrow (<1 cm) 3 Bas.386, Bas.370 40 MS
blade Medium (1-2 cm) 5 Pant Dhan 4,Vajram

Broad (>2 cm) 7 PTB 56

18. Culm: attitude Non procumbent 1 - 40 VS
(for floating Procumbent 9 -
rice  only)

19.  Culm: attitude Erect 1 Pantdhan11,IR 24 40 VS
(+) Semi-erect 3 IR8,VL Dhan206

Open 5 Janaki, Prasad
Spreading 7 -

20. Time of Very early (<71) 1 Heera 55 VG
(*) heading (50% Early (71-90) 3 Rasi, Ravi

of plants with Medium (91-110) 5 Vikas, Triguna
panicles) Late (111-130) 7 Bas. 370
(days) Very late (> 131) 9 Kushal, Sabita

9
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21. Flag leaf: Erect 1 IR 24, Indira 60 VG
(*) attitude of Semi-erect 3 VL Dhan 81, Jawahar
(+) blade (early Horizontal 5 -

observation) Drooping 7 -

22. Spikelet: Absent 1 - 60-80 VS
(*) density of Weak 3 Krishna Hamsa

pubescence Medium 5 Rasi, NDR 359
of lemma Strong 7 Vasumati, Vandana

Very strong 9 K 429

23. Male sterility Absent 1 IR 24 65 VG
Present 9 IR 58025A

24. Lemma: Absent / very weak 1 IR 24, Swarnadhan 65 VS
(+) anthocyanin Weak 3 Bhadra, Remya

colouration of Medium 5 Aruna
keel Strong 7 Makom, Janaki

Very strong 9 Malaviyadhan

25. Lemma: Absent 1 IR 24, VL Dhan 81 65 VS
(+) anthocyanin Weak 3 Remya, Mandya Vijaya

colouration of Medium 5 Bhadra, Aruna
area below Strong 7 Bhogali, Makom
apex Very strong 9 Janaki, Malaviyadhan

26. Lemma: Absent 1 Phalguna 65 VS
(*) anthocyanin Weak 3 Mandya Vijaya, Jalpriya
(+) colouration of Medium 5 Anjali, Shyamala

apex Strong 7 Rasi
Very strong 9 Janaki

27. Spikelet: colour White 1 Jaya, Bas. 370 65 VS
(*) of stigma Light green 2 -
(+) Yellow 3 Mahi Sugandha

Light purple 4 IR 24, Poornima
Purple 5 Rasi, Mahamaya

28. Stem: Thin (<0.40 cm) 3 Sneha, K 429 70 MS
thickness Medium (0.40-0.55 cm) 5 Lachit, Govind

Thick (>0.55 cm) 7 NDR 359, Janaki

10
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29. Stem: length Very short (<91 cm) 1 Heera 70 MS
(*) (excluding Short (91-110 cm) 3 PR 106, Vajram

panicle; Medium(111-130 cm) 5 Sabita
excluding Long (131-150 cm) 7 Niraja
floating rice) Very long (>150 cm) 9 -

30. Stem: Absent 1 Chaitanya, IR 24 70 VS
(*) anthocyanin Present 9 Amulya, Hemavathi

colouration
of nodes

31. Stem: intensity Weak 3 CSR 27, RCM 5 70 VS
of anthocyanin Medium 5 Shaymala, Rongilee
colouration of Strong 7 Amulya, Saraswati
nodes

32. Stem: Absent 1 IR24, Krishnaveni 70 VS
anthocyanin Present 9 Janaki
colouration of
internodes

33. Panicle: length Very short (<16cm) 1 K 429, Sneha 70-90 MS
(*) of main axis Short (16-20 cm) 3 VL Dhan 221, Poornima
(+) Medium (21-25cm) 5 NDR 359, Shyamala

Long (26-30 cm) 7 Bas. 370, Rongilee
Very long (>30 cm) 9 -

34. Flag leaf: Erect 1 IR 24 90 VG
(*) attitude of Semi-erect 3 Prasanna, VL dhan 81
(+) blade (late Horizontal 5 VL Dhan 206

observation) Deflexed 7 -

35. Panicle: Straight 1 - 90 VG
(*) curvature of Semi-straight 3 Barh-avarodhi, Lachit
(+) main axis Deflexed 5 Govind, ADT 37

Dropping 7 Poornima, Bas. 386

36. Panicle:number Few (<11) 3 Kranti, Heera 80-90 MS
per plant Medium (11-20) 5 Tulasi,Krishna Hamsa

Many (>20) 7 -

11
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37. Spikelet:colour White 1 Aditya,Pantdhan 6 80-90 VS
(*) of tip of lemma Yellowish 2 Prasanna, Pantdhan 12

Brown 3 Madya Vijaya, Bas. 385
Red 4 -
Purple 5 Rasi, Hemavathi
Black 6 -

38. Lemma and Straw 1 Aditya, Chaitanya 80-90 VG
(+) Palea: colour Gold and gold 2 Vibhava, Pant Dhan 11

furrows on straw
background
Brown spots on straw 3 CTH 3
Brown furrows on straw 4 -
Brown (tawny) 5 -
Reddish to light purple 6 Bhogali
Purple spots /
furrows on straw 7 Shyamala
Purple 8 -
Black 9 -

39. Panicle: awns Absent 1 Jaya,Krishnaveni 90 VG
(*) Present 9 Pusa Bas.1
(+)

40. Panicle:colour Yellowish White 1 Nidhi, Pantdhan 11 90 VS
(*) of awns (late Yellowsh Brown 2 Nagarjuna, Bas. 370

observation) Brown 3 -
Reddish brown 4 Bas. 385
Light red 5 -
Red 6 -
Light purple 7 -
Purple 8 -
Black 9 Bhogali

41. Panicle: Very short 1 Nidhi, Pantdhan 11 90     VG-MS
length of Short 3 Shyamala
longest awn Medium 5 Bas. 385

Long 7 Kasturi, Bas. 386
Very long 9 -

42. Panicle: Tip only 1 Jawahar, Pantdhan 11 90 VS
(*) distribution Upper half only 3 Bas. 370, ASD 20

of awns Whole length 5 Pusa Bas. 1, Bas. 385

12
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43. Panicle : Absent 1 - 90 VG
(+) presence of Present 9 Rasi, Bas. 370

secondary
branching

44. Panicle: Weak 1 Pantdhan 10, Bas. 386 90 VG
(+) secondary Strong 2 Annada, Pantdhan 11

branching Clustered 3 -

45. Panicle: Erect 1 - 90 VG
(*) attitude of Erect to semi-Erect 3 Sasyasree
(+) branches Semi-erect 5 Mangala

Semi-erect to
spreading 7 Pantdhan 10, Pantdhan 4
Spreading 9

46. Panicle: Partly exserted 3 Suraksha, Vibhava 90 VG
(*) exsertion Mostly exserted 5 Chaitanaya, Pantdhan 4
(+) Well exserted 7 VL Dhan 221

47. Time maturity Very early (<100) 1 Heera 90 VG
 (days) Early (101-120) 3 Rasi, Ravi

Medium (121-140) 5 Vikas, Triguna
Late (141-160) 7 Bas. 370
Very late (>160) 9 Kushal, Sabita

48. Leaf: Early 3 VL Dhan 81, K 429 92 VG
senescence Medium 5 IR 8, Bas. 385

Late 7 Bas. 370

49. Sterile Straw 1 Tulasi, Pantdhan 11 92 VS
(*) lemma: colour Gold 2 Vibhava, Shanti
(+) Red 3 Ambemohar 157

Purple 4 Bhogali

50. Grain: Very low (<15 g) 1 PKV HMT, Sugandha 92 MG
weight of 1000 Low (15-20 g) 3 Dubraj, Sita
fully developed Medium (21-25 g) 5 Bas. 370, Bas. 386
grains High (26-30) 7 Mahamaya, PR 113

Very high (>30 g) 9 Pant Dhan 4

13
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51. Grain:length Very short (<6.0 mm) 1 Tarunbhog 92 MS
Short (6.1-8.5 mm) 3 Vajram, CSR 10

Medium(8.6-10.5 mm) 5 Pant Dhan 4, CSR 13

Long (10.6-12.5 mm) 7 Sabita, Bas. 386

Very long (>12.5 mm) 9 IET 18004, IET 18006

52. Grain:width Very narrow(<2.0 mm) 1 Sugandha 92 MS

Narrow (2.1-2.5 mm) 3 Dubraj, Bas.370

Medium (2.6-3.0 mm) 5 Pant Dhan 4, Sabita

Broad (3.1-3.5 mm) 7 Kranthi, Matangini

Very broad (>3.5mm) 9 -

53. Grain:phenol Absent 1 - 92 VG

(+) reaction of Present 9 -

lemma

54. Decorticated Short 1 Kushal 92 MS

(*) grain:length Medium 3 Samba Mahsuri

(+) Long 5 Ratna, Triguna

Long* 7 Kasturi, Bas. 370

(Long for

Basmati type)

Extra long 9

55. Decorticated Narrow(<2.0 mm) 3 Shanti 92 MS

(*) grain:width Medium (2.0-2.5 mm) 5 Heera

(+) Broad (>2.5 mm) 7 -

56. Decorticated Short slender 1 Dubraj 92 MS

(*) grain:shape Short bold 2 Salivahana

(+) (in lateral view) Medium slender 3 Samba Mahsuri

Long bold 4 Vikramarya

Long slender 5 Krishna Hamsa

Long slender* Kasturi

(For Basmati type)

Extra long slender 6
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57. Decorticated White 1 Sugandhamati 92 VG
(*) grain:colour Light brown 2 -

Variegated brown 3 -
Dark brown 4 -
Light red 5 Jyothi
Red 6 Red  Triveni
Variegated purple 7 -
Purple 8 -
Dark purple 9 -

58. Endosperm: Absent 1 - 92 MG
(+) presence of Present 9 Vasumati

amylose

59. Endosperm: Very low (<10%) 1 Hiyokumochi 92 MG
(*) content of Low (10-19%) 3 Norin 18
(+) amylose Medium (20-25%) 5 Taroari Basmati

High (26-30%) 7 Jaya
Very high (>30%) 9 -

60. Varieties with Absent or very small 1 - 90 MG
(+) endosperm of Small 3 -

amylose absent Medium 5 -
only Polished Large 7 -
grain: expression Fully chalky 9 -
of  white core

61. Gelatinization Low 1 Pusa Basmati 1 92 MG
(+) temperature Medium 3 Taroari Basmati

through alkali High medium 5 Kasturi
spreading value High 7 -

62. Decorticated Absent 1 Jaya 92 MG
(*) grain:aroma Present 9 Bas. 370
(+)
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VIII. Explanation for the table of characteristics

Characteristic 1. Coleoptile : colour

16

Radicle
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Cha 4. Leaf : anthocyanin colouration

Absent     Present

Cha 6. Leaf sheath :
anthocyanin colouration (*)

      Absent             Present

Cha 9. Leaf : auricles (*)

        Absent     Present

17

Cha 2. Basal leaf : sheath colour (*)

Green           Light Purple        Purple
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Cha 14. Leaf : shape of ligule (*)

Split

Cha 15. Leaf : colour of ligule (*)

Green                                    Purple

Cha 10. Leaf :
anthocyanin colouration of auricles

Colourless             Purple

Cha 12. Leaf :
anthocyanin colouration of collar

Absent     Present

18
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Cha 18. Flag leaf : attitude of  blade (early observation) (*)

Erect     Semi - erect

Cha 16. Leaf :  length of blade Cha 17. Leaf :  width of blade

Broad        Medium      Narrow

S
hort

M
edium

Long

Horizontal

19
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Cha. 19. Flag leaf : attitude of blade (late observation) (*)

Erect Semi - Erect

Horizontal

Cha. 22. Time of heading (*)

Medium Early Large

Cha. 24. Lemma : anthocyanin
colouration of keel

   Present            Absent

20
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Cha. 25. Lemma : anthocyanin
colouration of area below apex

Cha. 26. Lemma : anthocyanin
colouration of apex (*)

Cha. 27. Spikelet : Colour of stigma (*)

Cha. 28. Stem : thickness

Present                   Absent Absent     Weak      Medium     Strong     Very strong

Purple                    White

Thick             Medium                Thin
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Cha. 32. Stem : anthocyanin
colouration of internodes

Cha. 30. Stem : anthocyanin
colouration of nodes

Absent         Present Absent         Present

Cha. 33. Panice : length of main axis (*) Cha  34. Panicle : curvature of main axis (*)

Semi - straight

Straight

L
o

n
g

M
e

d
iu

m

S
ho

rt

ve
ry

 s
ho

rt
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Cha. 39. Panicle : awns (*)

P
re

se
n

t

A
bsent

Cha. 41. Panicle : length of longest awns Cha 42. Panicle : distribution of awns

T
ip only

U
pper half only

W
hole length

23

Brown          Black           Yellowish

Cha. 37. Spikelet : colour of tip of lemma (*)

Cha 38. Lemma and palea : colour

Black

B
w

orin (taw
rry

Reddlish to light purple

Brow
n furrow

s on straw

G
old and gold furrow

s on straw
 blackgorung

Straw

Cha 40. Panicle : colour of awns (*)
(late observation)

R
eddish brow

n

Y
ellow

ish brow
n

Y
ellow

ish w
hite

Very short          Medium         Very long
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Cha. 44. Panicle : secondary branching Cha 46. Panicle : exsertion (*)

Cha. 48. Leaf : senscence

E
arly

Cha 49. Sterile lemma : colour (*)
Late

W
hite

S
traw

Cha. 54. Decorticated grain : length (*) Cha 56. Decorticated grain : shape (*)

W
eak

S
trong

C
lu

ste
re

d

Partly exserted

M
ostly exserted

W
ell exserted

Intem
ediate

P
u

rp
le

24
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Cha. 57. Decorticated grain : colour (*) Cha 61. Gelatinization temperature

25

High medium          Medium               Low

Characteristic 6 : Leaf sheath : anthocyanin colouration
Characteristic 9 : Leaf : auricle
Characteristic 11 : Leaf : collar
Characteristic 13 : Leaf : ligule
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Characteristic 24 : Lemma : anthocyanin colouration of keel

Characteristic 25 : Lemma : anthocyanin colouration of area below apex

Characteristic 26 : Lemma : anthocyanin colouration of apex

Characteristic 27 : Spikelet : colour of stigma

Characteristic 38 : Lemma and palea : colour

Characteristic 39 : Panicle : awns

Characteristic 49 : Sterile lemma : colour
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Characteristic 19.   Culm : attitude

Characteristic 33. Panicle : length of main axis

Characteristic 14.  Leaf : shape of ligule

27
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Characteristic 21 and 34. Flag leaf : attitude of blade (early  observation  (21), late
observation (34)

Characteristic 35 . Panicle : curvature of main axis

Characteristic 43. Panicle : presence of secondary branching

28
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Characteristic 44. Panicle : secondary branching

Characteristic 45. Panicle : attitude of branches

29

Characteristic 46. Panicle : exsertion

Mostly exsertedMostly exsertedMostly exsertedMostly exsertedMostly exserted
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Characteristic 53 : Grain : Phenol
reaction of lemma

Grains are soaked in 1.5 percent aqueous
phenol solution for 24 hours, drained and
air-dried. Hull color is then recorded
unstained and stained (Chag TT and E.A.
Bardenas 1965).

Characteristic 54 : Decorticated
grain : Length (mm)

Please see the diagram “length and width
measures of the grain”.

Characteristic 55 : Decorticated
grain : Width (mm)

Please see the diagram “Length and width
measures of the grain”.

Characteristic 56 : Decorticated
grain : Shape (in lateral view)

After dehusking (brown rice) or after milling
(polished rice) the length and breadth of
the grains are measured for computing the
shape and size. Select minimum 10 full
grains per replication with both the ends
intact and measure the length and breadth
by using Grain Shape Tester or Dial
Micrometer.

As referred in Rice Research in India. ICAR
Publication 1985

Note : The classification of extra long slender grain is done according to SES, IRRI 1996; for Basmati type long
slender grain length should be more than 6.61 mm as per the proceedings of Annual Rice Workshop 1998.

30

State Kernel length (mm) Length/breadth ratio Note

Short Slender < 6.0 > 3.0 1
Short Bold < 6.0 < 2.5 2
Medium Slender < 6.0 2.5-3.0 3
Long Slender > 6.0 > 3.0 4
Long Bold > 6.0 < 3.0 5
Extra Long Slender > 7.5 > 3.0 6
Basmati type > 6.61 > 3.0 5

Length and width

measures of the grain
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Characteristic 58 : Endosperm : Presence of amylose

By observation glutinous rice has waxy grains and non-glutinous rice has non-waxy to
transparent with various grades according to the amylose content of the endosperm.
When it is necessary glutinous rice and rice with various grades of amylose content,
chemical analysis is needed.

Characteristic 59 : Endosperm : content of amylose

The simplified procedure of Juliano (1971) is used for the amylose content analysis. Twenty
whole-grain milled rice is ground in a UDY cyclone mill (sieve mesh size 60). 100 mg of
rice powder is put into a 100 ml volumetric flask and 1 ml of 95% ethanol and 9 ml of 1N
Sodium hydroxide are added. The contents are heated on a boiling water bath to gelatinize
the starch. After cooling for one hour, distilled water is added and contents are mixed well.
For each set of samples run, low, intermediate and high amylose standard varieties are
included to serve as checks. Five ml of the starch solution is put in a 100 ml volumetric
flask with a pipette. One ml of 1 N acetic acid, 2 ml of iodine solution (0.2 g iodine and 2.0
g potassium iodide in 100 ml of aqueous solution) are added and volume is made up with
distilled water. Contents are shaken well and let stand for 20 minutes. Absorbance of the
solution is measured at 620 nm with a spectrophotometer of standard make. Amylose
content is determined by using a conversion factor and the results are expressed on a dry
weight basis. The moisture content of the sample is essentially constant and need not be
determined if the relative humidity and temperature of the laboratory is controlled.

Characteristic 60 : Polished grain : expression of white core (Varieties with
endosperm of amylose absent only)

Degree of chalkiness describe the milled sample rices with respect to (a) white core (b)

white belly and (c) white back. Chalky white spots often appear in the starchy endosperm.

A white chalky region extending to the edge of the ventral side and towards the centre of

the endosperm is called a white core. Soft textured, white spots occurring in the middle

part on the ventral side (side on which the embryo lies) are called abdominal white or

white belly. A long white streak on the dorsal side is called the white back.
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State Content of amylose Note

Very low 3-9% 1
Low 10-19% 3
Medium 20-25% 5
High 26-30% 7
Very high > 30% 9
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Characteristic 61: Gelatinization temperature :

Gelatinization temperature through alkali spreading and clearing test (Little et al 1958)

Duplicate sets of six whole milled grains are spaced evenly in transparent plastic boxes
(50mm x 42mm x  22mm) containing 10ml of 1.7% Potassium Hydroxide. The dishes are
kept at 27-30oC for 23 hours undisturbed in an incubator. Standard varieties must be used
as checks for high, intermediate and low gelatinization temperature. The spreading of
kernels noted on a 7 point scale is expressed as average of six values. Scoring is done of
follows:

Alkali spreading Value/Scale

1. Kernel not affected

2. Kernel swollen

3. Kernel swollen, collar incomplete and narrow

4. Kernel swollen, collar complete and wide

5. Kernel split or segmented, collar complete

6. Kernel dispersed, merging with collar

7. All kernel dispersed and intermingled

32

State Kernel (%) Note

Absent or very small None 1
Small <25% 3
Medium 26-50% 5
Large 51-75% 7
Fully Chalky >75% 9

Alkali spreading Classification Gelatinization Note
Value/Scale T emperature

6-7 High Low 1

4-5 Medium Medium 3

3 Low, Medium High, Medium 5

1-2 Low High 7
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Characteristic 62: Decorticated grain: aroma

The method consists of adding about 15 ml of water to 5g of rice sample in a test tube

(200 mm x 35 mm), soak for 10 minutes. Cook the sample in the water bath for 15 minutes.

Transfer the cooked rice in to a petri dish. After cooling keep it in the refrigerator for 20
minutes. Then the petri plates are opened and the contents are smelled. The samples
possessing the scent, as one could easily feel, produce a sharp and readily recognizable
aroma. (DRR unpublished).

SS = Strongly Scented MS = Mild Scented NS = Non Scented

IX. Technical Questionnaire:

1. Name of the Applicant / breeder / company: _______________________________

2. Year of Establishment : _________________________________________________

3. If registered company under Company Act (Give details): ___________________

4. Location of Corporate office & address: ___________________________________

5. Tel/fax/e-mail: _________________________________________________________

6. Name of candidate variety:  _____________________________________________

(a) Has it been released in any Convention Country earlier       Yes        No

If yes give complete details in column No. 13

(b) Pedigree / genealogy:

(Including schematic diagram giving details of varieties, lines, or clones used in the breeding
of candidate variety)

(c) Breeding of Candidate Variety

(i) Origination (Tick the correct one)

Controlled pollination / open pollination / induced mutation / spontaneous mutation /
introduction / selection / seedling selection / any other (specify).

(ii) Parental material (name of the parental material, characteristics of the parental
material, distinguishable from the candidate variety).  If the variety was developed by
selection, then the number of selection cycles completed before fixing it.

 (iii) Breeding technique / procedure used
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(iv) Selection criteria used

(v) Stage of selection and multiplication

(vi) Location where breeding was conducted

7. Particulars of comparative trial conducted by the Applicant, if any

Information on the location, place, period and year / month of comparative trial conducted
method of cultivation such as open field, facilities, planting, potting etc., scale of cultivation,
reference varieties used, criteria for choice of the reference varieties, design of experiment,
method of analysis of variance experimental error where applicable, and other details.

Note: Applicant may, furnish data, tables, copy (ies) of publications(s) related to the details
of breeding, comparative trial and comparative data in addition to table of characteristics of
candidate and reference varieties.  This information provided under this item will not be
published by the Authority but will be used to facilitate examination of candidate variety.

8. Characteristics of the candidate variety

Please describe characteristics of the variety in the subheadings: Plant, Stem, Leaf,

Inflorescence, Flower and Flower parts, Fruit and Fruit parts, Seed etc. Describe

characters within subheadings generally in the following order: habit, height, length, width,

size, shape, colour (RHS colour chart reference with edition).

(a) Distinguishing characteristics (descriptive or elaborate)

(b) Table of characteristics between candidate denomination and reference variety

Please give replicated values for all of its distinguishing and other description for important

characteristics along with the corresponding average values of the references varieties.

Note: Two or more reference varieties should be compared with the candidate variety in

the characteristics table, including one deemed to be the most similar variety and other(s)

as obvious / similar as possible.  If you provide this information it will facilitate the Authority
in their DUS test further in examination of the candidate variety.
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9. Characteristics of the reference varieties

(a) Most similar variety

(i) Denomination

(ii) Basis of choice of this variety for comparison

(iii) Distinguishable Characteristics

(b) Other reference variety

35

Characteristics Characteristics value of
 candidate variety (          )

Remarks
measured
values etc.

Characteristic
value of refer-
ence variety

 1    2    3     4   5    6    7   8    9   10 (      ) (      )
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(i) Denomination

(ii) Basis of choice of this variety for comparison

(iii) Distinguishable Characteristics

10 Statement of distinctness of candidate variety

Please give a distinctness statement covering a brief summary of the characteristics that
distinguish the candidate variety from all varieties of common knowledge.  The distinctness
statement should include, (i) names of reference variety (ies) that have been observed
most similar to the candidate variety, and (ii) salient comparison for major distinguishing
characteristics between the candidate variety and the similar / reference variety (ies).

11. Statement on uniformity and stability of candidate variety

Please give a brief statement describing any variation in the variety that may be regarded
as part of its normal uniform or stable expression, which is predictable, capable of being
described in clear terms and commercially acceptable.  This should include description
and frequency of any off-type, variants or mutations.  In your opinion what should be the
frequency of off-types or any other describable variation beyond which the candidate variety
shall be deem to be non-uniform.  Also please point out which are the traits that may be
particularly referred to as indicators to determine an unstable expression of the phenotype
of candidate variety.
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12. Methods for maintaining the candidate variety

Please provide in a brief statement as to how the propagating material will be maintained
throughout the duration of the plant breeder’s  right, and complete address where the
variety will be maintained.  This should include status of variety that are not propagated
by seeds including place and method of maintenance and storage or their vegetative
material.

Note: The holder of a plant breeder’s right is responsible for ensuring that propagating
material representative of the variety is maintained for the duration of right.

13. Information on variety registered in Convention Countries.

a. What were the grouping characters in that application for this candidate variety?

(i) (ii) (iii)

(iv) (v) (vi)

(vii) (viii) (ix)

(x)

(b) What was the DUS parameter on which it was registered?

(i) (ii) (iii)

(iv) (v) (vi)

(vii) (viii) (ix)

(x)

(c) What is the variation in important trait with respect to first filing and the present
one (Attach photograph)?

(d) Has the Variety been withdrawn in the first field country from cultivation or
banned or from any of the subsequently released country?

(e) If so reasons and supplement with information ?

Date :
Signature

Signature of Witness & Address _____________

Designation of the Breeder / Company with seal
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