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TeTor & ¥ Fel feenfAder e 1 FHEET fheAl, A St AR HA Ugew
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1. 3af@a Gl

1 dier FER U9 Pue AUPER Weor ffama (@ ff & IR e IR
sfafaga - 2001) & AT TSRO & oIT el T AdeT [qfad fohed
o ATH Wl FaH GUEToT 7 39T & o S (9ot FeEl oA
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desh gRT Yeied 1 Sel| quife, Ife qon i iffcafs e Sgua
odreor A R fafry el dr maezehar gsdt § af a8 3 gRT &
fafrgiga &r smeef
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5. 3THS H FaAr T freAr 1 gdieqor ARG 3R & 9=t F & AT JEr

Eury
6. frall off fagarfa & #AFS & [9AV 3T & fav ARG qdeTor i
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Iv. Rfer 3R gdaetor

. 0N & AT (THE-VI) & gioid [aQwansit &1 3udier et & Sgey
qdreToT o forw fRar ST @nfgul

. 9 T HIUT SHIA o fhar ST, U & FHodThel g ITAH TEEAT YOT IouA
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Canna(Cannal.)

I. Subject

These Test Guidelines shall apply to all varieties, hybrids, parental lines of Cannaedulis
Ker.- Gawl., C. flaccidaSalisb., C. glaucaLinn., C. humils Bouche., C. indicaLinn., C.
iridiflora Ruiz & Pav., C. jaegerianaUrb., C. lagunensisLindl., C. luteaMiller. C. pallida
Rosc., C. warszeviczii A. Dietr.,, and any other species / cultivars. Hybridization has
produced many variants as varieties often planted for their ornamental flowers and foliage.

II. Plant Material Required

1. The Protection of Plant Varieties & Farmers6Rights Authority (PPV&FRA) shall decide
when, where and in what quantity and quality the plant materials are required for testing
of a variety denomination for registration under the Protection of Plant Varieties and
Farmers6 Rights (PPV&FR) Act, 2001. Applicants submitting such 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.

For all varieties, the material is to be supplied in the form of rhizomes or young plants
which will flower within one year and display all characteristics of the variety required
for DUS testing. If however, any material for DUS test has a specific requirement for the
expression of characters, the same shall be specified by the applicant.

The plant material supplied shall be healthy, not lacking in vigor or affected by any
important pest or disease.

The plant material should not be treated with any chemicals and bio-physical agents. If it
has been treated, full details of the treatment must be provided disclosed along with the
application.

The applicant should submit plant material having genetic purity and uniformity besides
data on method of propagation / multiplication for raising population.

The minimum quantity of plant material, to be provided by the applicant, should be: 20
young plants or 20 matured rhizomes.

. Procedurefor Conducting of Tests

The minimum duration of the DUS test should be two complete growing cycles
(minimum one year duration). However, in case of any inconsistency of some
morphological characters, the test is to be extended further for another complete
growing cycle.




The test should be conducted at one test location with one replication planted at field
and other in pots for better expression of the phenotypic characters. In case of non-
expression of any diagnostic character at that specific location, the test is to be shifted to
other suitable location for further visual examination. Otherwise, the applicant must
provide details about the specific requirement of the character.

The field test should be carried out at sunny location for expression of all test
characteristics. The experimental site should be large enough to accommodate plants in
rows having spacing 0.5 x 0.5 m for proper vegetative growth and flowering.

Any kind of growth Promoting Hormones should not be used throughout the vegetative
growth period and flowering.

The pot varieties testing should be done in pots of a prescribed size.

In case of any discrepancy, additional test protocols for special purpose shall be
recommended by the PPV&FR Authority.

IV. Methods and Observations

The morphological characteristics described in the Table of characteristics should be
used for the DUS testing of varieties at maturity of plants. (Section-VII).

Unless otherwise indicated, all observations of vegetative characteristics shall be made
during the first flush of growth and flower arising from the stem. Colour of vegetative
organs / staminodes / flower shall be observed on plants exposed to maximum light.

All observations on single character should be made on the five randomly selected
plants.

For the assessment of uniformity, a population standard of 1% and an acceptance
probability of at least 95% should be applied. In the case of a sample size of 10 plants,
1 off type is allowed.

For the assessment of colour characteristics, the latest Royal Horticultural Society
(RHS) colour chart shall be used. Because daylight varies, colour determinations made
against colour chart shall be made either in a suitable cabinet providing artificial
daylight or in the middle of the day in a room without direct sunlight. The special
distribution of illuminant for artificial daylight shall conform to the CIE Standard of




Preferred daylight D 6500 and should fall within the tolerance set out in the British
Standard 950, Part 1. These determinations shall be made with the plant part placed
against a white background. The colour chart and version used should be specified in the
variety description.

For the assessment of Distinctiveness and Stability, all observations should be made on
5 plants or parts taken from each of 5 plants.

In practice, it is not usual to perform tests of stability that produce results as certain as
those of the testing of distinctness and uniformity. However, the experience has
demonstrated that, for many types of variety, when a variety has been shown to be
uniform, it can also be considered to be stable. Where appropriate, or in cases of doubt,
stability may be tested, either by growing a further generation, or by testing a new plant
stock to ensure that it exhibits the same characteristics as those shown by the previous
material supplied.

Additional tests protocols for special purpose shall be established by the PPV&FR
Authority.

. Grouping of Varieties

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

The following characteristics shall be used for grouping of Cannacultivars:
(@) Plant Height: At flowering stage (ground level to leaf tip) (Characteristic-1)

(b) Leaf Blade: Main colour (Characteristic-19) (by RHS colour chart)

(c) Leaf Blade: Secondary colour (excluding veins) (Characteristic-20) with the
following groups:
Gr. 1: None
Gr. 2: White
Gr. 3: Purple

Staminode: Ground colour (Characteristic-31) with the following groups:
Gr. 1: Yellowish white

Gr. 2: Yellow

Gr. 3: Orange

Gr. 4: Pink

Gr.5: Red




VI. Characteristics andSymbols

To assess Distinctiveness, Uniformity and Stability, the characteristics and their states as
given in the Table of characteristics (Section-VI1I) shall be used.

Notes (1-9) (except flower colour group) shall be used to describe the state of each
character for the purpose of digital data processing.

Legend

(*) Characteristics that shall be observed during every growing season on all varieties
and shall 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
phenological characteristic or by the environment conditions of the testing region.
Under such exceptional situation, adequate explanation shall be provided.

(+) See explanations on the Table of characteristics.

Characteristics containing the following key in the first column of the Table of
characteristics shall be examined as indicated below:

QL: Qualitative characteristic
QN: Quantitative characteristic
PQ: Pseudo-qualitative characteristic

(a) see section-VIII for explanation

Type of assessment of characteristics indicated in column six of the Table of
characteristics is as follows:

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 observations of individual plants or parts of plants

VIl. Table of Characteristics

S. No.& | Characteristics States Example Varieties Type of
Examina Assessment
tion
Type




Plant Height: At
flowering stage

(ground level to
leaf tip) (cm)

Dwarf (<60)

Medium (60-130)
Tall  (>130)

C. lumbatumKanchan, Pink
Sunbrust

Angel Pink

Golden Girl, President

Plant: Growth habit

Upright

Intermediate
Semi-upright

C. flaccida Cattleya, Red
Dazzler

Topical Sunrise

City of Portland

Stem: Diameter
(cm)

Thin  (<2.5)
Medium (2.5-5)
Broad (>5.0)

Angel Pink, C. lumbatum
Orange Punch
Pink Sunbrust, Pink Sunrise

Stem: Colour

Light Green
Medium Green
Dark Green
Coppery Red
Brown

Others

Red President
Bengal Tiger

Raktima
Assault

Stem: Shape

Angular
Round
Others

Angel Pink, City of Portland
Orange Punch, Assault

Rhizome: Diameter
(cm)

Thin (<1)
Medium (1-2)
Broad (>2)

Raktima
Golden Girl, Pink Sinduri
Black Knight

Rhizome: Fresh
weight (10 cmin

length) (gm)

Lighter (<50)
Medium (50-140)
Heavy (>140)

Assault,

City of Portland, Lucifer
Burgundy Blush, Tropical
Sunrise

Rhizome:
Internode length
(cm)

Short  (<1)
Medium (1-2)
Long (>2)

Bengal Tiger, Red President
Orange Punch
Allegheny

Rhizome: Number
of nodes / rhizome
(10 cm in length)

Few (<4)
Medium (4-6)
Dense (>6)

Black Knight
Angel Pink
Pink Sunbrust

Rhizome: Number
of eyes / rhizome
(20 cmin length)

Few (<2)
Medium (2-3)
Dense (>3)

New Delhi Yellow, Raktima
Ambassdor
Pink Sunbrust

Rhizome: Colour

Creamy
Yellow
Pink
Others

Allegheny
Golden Lucifer
Sindhuri Dwarf

Leaf Blade: Length
(cm)

Short (<25)
Medium (25-50)
Long (>50)

C. lumbatumAloha
Bangkok, King City Gold
Red President, Golden Girl




Leaf Blade: Width
(cm)

Narrow (<12)
Medium (12-20)
Broad (>20)

Aloha, Sinduri Dwarf
Assault
Red President

Leaf Blade: Shape

Lanceolate
Ovate

Pink Sunrise
Lucifer

Leaf Blade : Apex
shape

Acute
Acuminate

Golden Girl
Agnisikha

Leaf Blade :
Translucent line
pigmentation along
the margin

None
Red

Others

Apricot Dream
Bengal Tiger, City of
Portland, Allegheny

Leaf Blade:
Glossiness

Weak
Medium
Strong

City of Portland, Golden
Lucifer

Red President

Red Dazzler, Tropical Sunrise

Leaf Blade: Colour
of veins

Light green
Yellow
Orange
Red

Purple
Others

Black Knight
Bengal Tiger
Pink Sunburst
City of Portland
Assault

Leaf Blade: Main
colour

Green
Purple
Others

Golden Girl
Assault

Leaf Blade:
Secondary colour
(excluding veins)

None

White
Purple
Others

Orange Punch
Bangkok
Assault

Leaf Blade: Pattern
of Secondary
colour (excluding
veins)

Diffused
Marbled
Others

Bangkok
Stuttgart

Inflorescence:
Position in relation
to foliage

At same level
Moderately above
Much above

Assault
Raktima
Red President

Inflorescence:
Length (including
peduncle) (cm)

Short (<25)
Medium (25-50)
Long (>50)

Pink Sinduri
Orange Punch
Golden Girl, Sinduri Dwarf

No. of Flowers/
Inflorescence

Few (<10)
Medium (10-30)
Dense (>30)

King City Gold, C. lumbatum
Golden Lucifer, Agnishikha
New Delhi Yellow, Lucifer

Inflorescence:
Arrangement of
staminodes

Free

Moderately
overlapping
Strongly overlapping

Aloha
New Delhi Yellow

C. flaccida
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Flower: Length
(fully opened
second flower)
(cm)

Short (<8)
Medium (8-11)
Long (>11)

C.indicab Macul at a
City of Portland
Assault

Flower: Width
(fully opened
second flower)
(cm)

Miniature (<3.5)
Small (3.5-6)
Medium (6-9)
Large (>9)

C.indicab Macul at a
Pink Sindhuri

New Type

Rosemund Coles

Staminode: Width
(excluding first
flower) (cm)

Narrow <(3)

Medium (3-5)
Broad (>5)

Burgundy Blush, C. indica
6Macul at ad
Black Knight, Pink Sunbrust
Red Dazzler, Rosemund Coles

Staminode:
Reflexing

Weak
Medium
Strong

Hybrid Yellow, Pink Sunrise
Rosemund Coles
Impress of India

Staminode:
Undulation

Absent or weak
Medium
Strong

Allegheny
C. latifolia
Pink Sunrise, Red President

Staminode: Ground
colour

Yellowish-white
Yellow

Orange

Pink

Red

Others

Tropical Sunrise
C. flaccida
Pink Sunbrust
C. latifolia
Raktima

Staminode: Colour
of flush

None
Yellowish-white
Yellow
Yellow-orange
Red

Others

King City Gold
Aloha

Bengal Tiger
Tropical Sunrise
Allegheny

Staminode: Colour
of flames

None
Yellowish-white
Yellow
Yellow-orange
Red

Others

Red Dazzler
Bangkok
Orange Punch
Catteleya
Black Knight

Staminode: Colour
of blotches/ streaks

None
Yellowish-white
Yellow
Yellow-orange
Red

Others

Kanchan

Apricot Dream
Red President
New Delhi Yellow
Golden Girl

Staminode: Colour
of marginal zones

Same as base colour
Yellowish-white
Yellow
Yellow-orange
Orange

Pink

Orange-red

Red Dazzler

King City Gold

Tropical Sunrise, Lucifer
Catteylea, Rosemund Coles
Bengal Tiger

City of Portland

Red President




Red Angel Pink
Others

Time taken for
flowering (in days) | Early (<60) Red Dazzler, C. flaccida
Cattleya, Pink Sunrise
Medium (60-85) King City Gold, Kanchan,
Agnisikha

Late (>85) Tropical Sunrise, Rosemund
Coles, City of Portland

Capsule: Shape
Oblong C. indica

Globose C.indicab Macul at a
Round Allegheny, Red President
Ellipsoid Red Dazzler

Seed: Formation
None (0) Red Dazzler, Black Knight
(Number) Low (<3) Tropical Sunrise

Moderate (3-6) Apricot Dream, Pink Sunrise
C.indicab Macul at a
Abundant (>6) Burgundy Blush

Seed: Shape
Oblong Pink Sunrise, Apricot Dream,
King City Gold

Round Burgundy Blush, C. indica
6Macul at ad

Seed: Size
(cm) Small (<0.6) C.indicab Macul at a
Burgundy Blush

Large (>0.6) Apricot Dream, Pink Sunrise,
Tropical Sunrise

Seed: Colour
Black C.indicab Macul at a
Dream,

Brown King City Gold, Tropical
Sunrise

Others

VII . Explanationsfor the Table of Characteristics

1. Explanations covering several characteristics

The optimum stage of development for the assessment of the characteristics is at the
time of opening of one flower in three inflorescences. Characteristics indicated with (a)
in the first column of the Table of characteristics should be examined as indicated
below:

. All observations on the Staminode should be made on an open flower

General terminology and floral structure




Staminodes

Stigma

Style

Stamen

Anther

Labellum

Petal

Sepal

Explanations for Individual Characteristics

Characteristic-1: Plant Height: At flowering stage (ground level to leaf tip)
Total height of the plant from ground level to the tip at pre-flowering stage.

Characteristic-2: Plant: Growth Habit
It refers general growth pattern and robustness along with spreading habit of a variety.

Characteristic-3: Stem: Diameter

The diameter of stem should be measured after flowering and 5 cm above the ground
level.

Characteristic-4: Stem: Colour
The colour of the stem is recorded by matching with the RHS colour chart.

Characteristic-6: Rhizome: Diameter
The diameter of rhizome should be measured after flowering.

Characteristic-7: Rhizome: Fresh weight (10 cm inength)
The fresh weight of rhizome should be recorded after flowering.

Characteristic-8: Rhizome: Length of Internode

The length of internodes of the rhizome should be measured from one point of
internode to the other.

Characteristic-9: Rhizome: Number of Nodes/ Rhizome (10 cm in lengh)
Number of node should be recorded per 10 cm of rhizome length.




Characteristic-10: Rhizome: Number of Eyes /Rhizome (10 cm inlength)
Number of eyes should be recorded per 10 cm of rhizome length.

Characteristic-11: Rhizome: Colour

The colour of the rhizome is recorded as creamy / yellow / pink / others (by matching
with the RHS colour chart).

Characteristic-14: Leaf Blade: Shape

Lanceolate(1) Ovate (2)

Characteristic-15: Leaf Blade: Apex Shape

/il NW\\\WNIZ7/ 7/ 2

Abuté(l) Acuminate (2)

Characteristic-16: Leaf Blade Margin: Translucent line pigmentation
Translucent line pigmentation colour may be red, none or others.




Characteristic-17: Leaf Blade: Glossiness
Presence of waxy coat or not.

Characteristic-19: Leaf Blade: Main colour
Main colour is the colour with largest leaf surface area (Green / Purple).

Characteristic-20: Leaf Blade: Secondarycolour (excluding veins)
Secondary colour is the colour with the second largest leaf surface area excluding the
colour of midrib and lateral veins.

-
Secondary Colour (1-4)

Characteristic-21: Leaf Blade: Pattern of secondarycolour (excluding veins)




Characteristic-25: Inflore scence:Arrangement of Staminodes

Free (1) Moderately overlapping (2) Strongly overlapping (3)

Characteristic-29: Staminode: Reflexing
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Weak (1) Medium (2) Strong (3)

Characteristic-30: Staminode: Undulation

[\

Absent/Weak (1) Medium (2) Strong (3)

Characteristic-31: Staminode: Ground colour

The ground colour is the first colour to appear chronologically during the development
of the plant part. Other colours may develop in time in the form of spots, blotches, or a
colour flush or blush. The ground colour is not always the colour occupying the largest
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surface area of the plant part concerned. The ground colour can be the main colour of
the lower side of an organ.

Characteristic-32: Staminode: Flush colour

Flames

Blotches / Streaks

Characteristic-35: Staminode: Marginal zonecolour




Marginal Colour

Characteristic-36: Time taken for flowering

The time of beginning of flowering (in days) after planting is when the first flower has
fully opened on 50% of the plants.

Characteristic-39: Seed:Shape

O 0
00

Round (1) Oblong (2)

. Literature

Anomynous. 1957. Canna National Botanic Gardens, Lucknow, Bulletin No. 31 pp 18.
Cooke, I. 2001. Gardeners Guide to Growing Cannas. Timber Press, pp. 160.

Roy, R.K. and Banerji, B.K. 2006. Canna Advances in Ornamental Horticultu(&d.
S.K. Bhattacherjee), Pointer Pub., Rajasthan. 3: 256-269.

Roy, R.K. 2007. Plant new Cannavarieties in your garden. Indian Horticulture52 (5):
17.

Sharga, A.N., Sachan, J.N. and Roy, R.K. 2008.Grow new Cannaflowering varieties.
Indian Horticulture53 (4):35.

Roy, R.K., Banerji, B.K. and Verma, T.S. 2008. Effect of gamma irradiation on Canna
generalis6 Conf etti 6 with particul ar refe
foliage / flower colour. Proceedings of the DABRNS National Symposium o
Landscaping for Sustaale Environmen{Nov.20-21, 2008), at BARC, Mumbai, pp.
181-184.

Roy, R.K. 2009. Cute Cannas for landscaping. Indian Horticulture 54 (5): 27-28.

Gupta, A., Maurya, R., Roy, R.K., Sawant, S.V., Yadav, H.K. 2013. AFLP based
genetic relationship and population structure analysis of CannaAn ornamental plant.
Scientia Horticulturagl54: 1-7.

Mukherji, 1. 1970. Cytogenetical Studies on different species of Canna(Cannal.).
Ph.D. thesis, CSIR-NBRI, Lucknow.

e neceE



. Anonymous. 1982. CannalLinn. In: The Wealth of India-A dictionary of Indian Raw
Materials and Industrials Products, vol. 8, CSIR, New Delhi, India.

. Lancaster, P. 1990. Gardening in India (7" Edn. Revised by Bose, T.K. and Mukherii,
D.). Oxford & IBH Pub. Co. Pvt. Ltd., Kolkata, India.

. Stuttgart, H.R.W. 1998. The Cannaas a decorative plant. Gar dener s QJUIghfff oni
16: 43-44.

. Motial, V.S. 1982. Canna. ICAR, New Delhi.

Working Group Details

These test guidelines have been developed by a group of Scientists and technical staff
members in consultation with other experts in the field and in commensurate with the
international guidelines specially the UPPOV.

Members of the Task Forc€4/2013):

1. Dr. Gautam Kalloo Chairman

Ex. DDG (Hort. & CS), ICAR HQ, New Delhi
Ex. Vice Chancellor, INKVV, Jabalpu

Res. N8/236, R -11, Ganeshram, Colony
Nawada Sunderpur, Varanasi -221005 (UP)

. Dr. Umesh Srivastava
Ex- ADG (Hort.) ICAR HQ, New Delhi
Res. GH4/50, Meera Apartment
Outer Ring Road, Pashim Vihar, New Delhi-110063

. Dr. U. G. Nalavadi
Former Director of Post Graduate Studies
Prof. & Head Division of Horticulture
[l cross U. B. Hills Dharwad580001

. Dr. R. L. Mishra Member
Former, Projects Ceordinator (AICRP),
Res. G4, Brahma Apptt., Plot No.-7,
Sec7, Dwarka, New Delhi-110075

. Dr. R. K. Roy Member
Senior Principal Scientist & P{Bougainvillea)
National Botanical Research Institute, (CSIR)
PO Box no. 436, Rana Pratap Marg
Lucknow-226001(UP)

. Dr. AK. Goel Member
Chief Scientist& PI(Canna)
National Botanical Research Institute, (CSIR)
PO Box no. 436, Rana Pratap Marg
Lucknow-226001(UP)




7. Dr. Sudershan Kumar Member
Principal Scientist & Pl(Gladiolus)
National Botanical Research Institute, (CSIR)
POBox no. 436, Ran®&ratap Marg
Lucknow-226001 (UP)

. Dr. Tejbir Singh Member Secretary

Registrar, PPV&R Authority
New Delh+110012

In accordance with the office order No.PPV&FRA/Reg-11/Hort./1/2013/2947-58; dated:
26.12.2013. The committee conducted one meeting as per details below:

1. First meeting of the task force dated: 04" Feb., 2014 at New Delhi.
2. Second meeting of the Task Force dated 29.04.2014 at CSIR-NBRI, Lucknow.

The supporting staff for the DUS test guidelines from CSIR-NBRI, Lucknow comprise:
the Project Assistants - Ms. Shilpi Singh, Sri. Rameshwar Prasad and Dr. Satish Kumar,
Tech. Asstt., Sri. Girdhari Sharma, Dr. Daya Shankar, Tech. Officer, Dr. Shankar
Verma, Senior Horticulture Officer.

XI. Name of DUSTest Centre:

Nodal DUS Centre Other Test Centre

CSIR-National Botanical Research Institute,
Lucknow-226001 (UP)

Website:www.nbri.res.in




