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II.

I11.
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Cauliflower (Brassica oleracea L.var. botrytis)
Subject

These test guidelines shall apply to all varieties, hybrids and parental lines of cauliflower (Brassica

oleracea L var. botrytis.)

Material required

The Protection of Plant Varieties and Farmers' Rights Authority (PPV&FRA) shall decide when,
where and in what quantity and quality the seed material is required for testing a variety denomination
applied for registration under the Protection of Plant Varieties and Farmers' Rights (PPV & FR)
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 seed to be supplied by the applicant shall

be 15 g for each variety, hybrid and or parental line.

The seed supplied shall be visibly healthy, not lacking in vigour or affected by any major pest or
disease. The seed shall meet the minimum requirements for germination capacity, moisture content
and physical purity prescribed for certified seed in India. Especially for storage, which requires a
high standard, the applicant should state, the actual germination capacity.

The seed must not have undergone any treatment unless the competent authority allows or requests
such treatment. If it has been treated, full details of the treatment must be given.

Conduct of tests

The minimum duration of DUS tests shall normally be at least two independent but similar growing
seasons with reference to the ecosystem of the candidate variety.

The test shall normally be conducted at least at two test locations. If any essential characteristic of
the 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, for which additional quantity of seeds shall be required.

The field test shall be carried out under conditions favouring normal growth and expression of all
test characteristics. The size of the plot should be such that plants or parts of plant could be removed
for measurement and observation without prejudicing to the other observation on the standing plants
until the end of the growing period. Each test should include a minimum of 150 plants, which should
be divided among 3 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.

PPV & FR Authority. GOI. New Delhi



IV.

The test plot design shall be as follows

Bed size 0 45x3.0m
Number of rows : 5

Row length : 4.5
Row to row distance : 50 cm
Plant to plant distance : 50 cm
Plant to plant distance : 3
Expected number of plants : 75x3 =225

Observations shall not be recorded on plants in border rows.

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

Methods and observations

The characteristics described in the Table of characteristics (see section VII) shall be used for testing

of candidate varieties for their DUS.

For the assessment of Distinctiveness and Stability observations shall be made on 30 plants or parts

of 30 plants, which shall be equally divided among three replications (10 plants per replication).

For the assessment of Uniformity of characteristics on the plot as a whole (visual assessment by
a single observation on a group of plants or parts of plants), a population standard of 1% with an
acceptance probability of at least 95% should be applied. In case of a sample size of 150 plants, the

number of off-types should not exceed 2.

All observations on the plant and leaf should be made on plant fully developed in the vegetative

stage.
All leaf characteristics shall be observed on the second whorl from inner side

For the assessment of colour characteristics, the latest Royal Horticultural Society (RHS) colour
chart shall be used.

V. Grouping of varieties

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

in the collection are suitable for grouping purposes.

PPV & FR Authority. GOI. New Delhi 17



2.

The following characteristics are proposed to be used for grouping Cauliflower varieties:

(a) Seedling : Anthocyanin colouration of hypocotyl (Characteristic 1)

(b) Curd . Covering by inner leaves (Characteristic 16)
(¢) Curd : Shape in longitudinal section (Characteristics 19)
(d) Curd :  Maturity group (Characteristic 26)

VI. Characteristics and symbols

1.

()

To assess Distinctiveness, Uniformity and Stability, the characteristics and their states as given in the
Table of Characteristics should be used.

Notes (1 to 9) shall be used to describe the state of each character for the purposes of digital data
processing and these notes shall be given opposite the states of the different characteristics.

Legend

Characteristics that should 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
characteristics is rendered impossible by a preceding phenological characteristic or by environmental
conditions of the testing region. Under such exceptional situation, adequate explanation shall be
provided.

(+) See explanations on the Table of Characteristics in Section VIII. It is to be noted that for certain

18

characteristics the plant parts on which observations to be taken are given in the explanation or
figure(s) for clarity and not for the colour variation.

The optimum stage of plant growth for assessment of each characteristic is indicated in the column
6 of Table of Characteristics.

Description Code
Seedling 10
Curd: harvest maturity 30
Flowering (50% plants) 40

Type of assessment of characteristics indicated in column 7 of 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 on individual plant or part 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 plant or part of plants
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VII. Table of Characteristics

S. | Characteristics States Note | Example varieties Stage of Type of
No. observa- | assessment
tion
1. | Seedling: Absent 1 | Pusa Deepali 10 VS
« .
) Anthocy.amn Present 9 | Pusa Snowball K-1,
colouration of Pusa Snowball K -25
hypocotyls
2. | Outer stem (stalk): Short (<0.5 cm) 3 |- 10 MS
Length (up to Medium (0.5-1.0 cm) 5 | Pusa Snowball -1,
insertion of first leaf) Pusa Sharad
Pusa Kartik Sankar
Long (>1.0 cm) 7 | Pusa Early Synthetic,
Pusa Paushja,
Kashi Kunwari,
Pusa Hybrid-2
3. | Leaf: Attitude Erect 1 | Pusa Snowball -1 30 VG
(*) Pusa Snowball KT-25
) Semi-erect 3 | Pusa Sharad,
Pusa Deepali,
Pusa Hybrid-2
Horizontal 5 | Pusa Meghna
4. | Leaf: Length Short (<35 cm) 3 | Pusa Meghna, 30 MS
Pusa Kartik Sankar
Medium (35-50cm) 5 | Pusa Sharad,
Kashi Aghani,
Pusa Hybrid-2
Long (>50 cm) 7 | Pusa Snowball K-1
5. | Leaf: Width Narrow (<15 cm) 3 | Pusa Himjyoti, 30 MS
Kashi Kunwari
Medium (15-25cm) 5 | Pusa Sharad,
Pusa Snowball K-1,
Kashi Aghani,
Pusa Deepali
Broad (>25 cm) 7 | Maghi , Pusa Shukti,
Pusa Hybrid-2
PPV & FR Authority. GOIL. New Delhi 19



No.

Characteristics

States

Note

Example varieties

Stage of
observa-
tion

Type of
assessment

*)

Leaf: Shape

Narrow elliptic

Pusa Early Synthetic

Elliptic

Pusa Himjyoti,
Kashi Aghani,
Pusa Deepali,
Pusa Sharad

Broad elliptic

Pusa Snowball K-1,
Pusa Shukti

30

A

Leaf: Lobe

Absent

Pusa Early Synthetic,
Pusa Meghna,
Pusa Kartik Sankar

Present

Pusa Snowball K-1,
Pusa Sharad,

Pusa Paushja,

Pusa Hybird-2

30

VG

Leaf: Colour

Light green

Pusa Snowball-1, Pusa
Deepali,

Dark green

Pusa Sharad,

Pusa Snowball K-25,
Pusa Synthetic,
Pusa Hybrid-2

Bluish green

Pusa Paushja

30

VG

Leaf: Waxiness

Absent

Pusa Meghna,
Pusa Kartik Sankar,
Pusa Early Synthetic

Light

Pusa Himjyoti,
Pusa Snowball-1, Pusa
Deepali

Medium

Pusa Snowball K-1,
Pusa Sharad,

Pusa Shukti,

Pusa Hybrid-2

Strong

Pusa Snowball K-25,
Pusa Paushja

30

VG

20
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No.

Characteristics

States

Note

Example varieties

Stage of
observa-
tion

Type of
assessment

10.

Leaf: Torsion of tip

Absent

Kashi Kunwari,

Pusa Early Synthetic,
Pusa Snowball-1, Pusa
Shukti,

Pusa Meghna,

Pusa Deepali,

Pusa Kartik Sankar

Weak

Pusa Himjyoti

Medium

Pusa Snowball K-1,
Pusa Sharad,
Pusa Hybrid-2

Strong

30

A

11.

Leaf: Profile of
upper side of blade

Concave

Flat

Pusa Snowball-1,
Kashi Kunwari,

Pusa Shukti,

Pusa Early Synthetic,
Pusa Deepali

Convex

Pusa Snowball K-1,
Pusa Himjyoti,
Pusa Paushja,
Kashi Sharad

30

VS

12.

Leaf: Puckering

Absent

Weak

Pusa Snowball-1, Pusa
Himjyoti,

Pusa Meghna,

Kashi Kunwari,

Pusa Kartik Sankar

Medium

Pusa Sharad,
Kashi Aghani,
Pusa Paushja

Strong

Pusa Snowball KT-25,
Pusa Deepali,

Pusa Shukti,

Pusa Hybrid-2

30

VG

PPV & FR Authority. GOIL. New Delhi
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No.

Characteristics

States

Note

Example varieties

Stage of
observa-
tion

Type of
assessment

13.
)

Leaf: Crimping near
main vein

Absent

Weak

Kashi Kunwari,

Pusa Early Synthetic,
Pusa Meghna,

Pusa Kartik Sankar

Medium

Pusa Sharad,
Pusa Paushja,
Pusa Deepali

Strong

Pusa Snowball K-25,
Pusa Snowball K-1,
Pusa Shukti,

Pusa Hybrid-2

30

VG

14.

Leaf: Degree of
undulation of margin

Absent

Pusa Snowball-1

Weak

Pusa Himjyoti, Kashi
Kunwari,

Pusa Deepali,

Pusa Kartik Sankar

Medium

Pusa Snowball K-1,
Pusa Sharad,

Pusa Hybrid-2,
Pusa Synthetic

Strong

Pusa Snowball K-25,
Pusa Shukti

30

VG

15.

Curd initiation (days
to 50% of the plants
with curd initiation
from sowing of seed)

Early (<75days)

Pusa Deepali,

Pusa Meghna,

Pusa Kartik Sankar,
Pusa Early Synthetic

Medium (75-100)

Pusa Sharad,
Pusa Himjyoti,
Kashi Aghani,
Pusa Paushja,
Pusa Shukti,
Pusa Hybrid-2

Late (>100)

Pusa Snowball K-1,
Pusa Snowball-1

MG

22
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No.

Characteristics

States

Note

Example varieties

Stage of
observa-
tion

Type of
assessment

16.
*)
)

Curd: Covering by
inner leaves

Not covered

Pusa Deepali,

Kashi Kunwari,
Pusa Himjyoti,

Pusa Meghna,

Pusa Kartik Sankar,
Pusa Early Synthetic

Partly covered

Pusa Sharad,
Kashi Aghani,
Pusa Paushja,
Pusa Shukti,
Pusa Hybrid-2,
Pusa Synthetic

Covered

Pusa Snowball K-25,
Pusa Snowball K-1

30

A

17.

Curd: Polar diameter

Small (<15 cm)

Pusa Early Synthetic,
Pusa Himjyoti,

Pusa Snowball-1, Pusa
Meghna,

Pusa Deepali,

Pusa Kartik Sankar

Medium (15-20 cm)

Pusa Sharad,
Kashi Aghani,
Pusa Paushja,
Pusa Hybrid-2,
Pusa Synthetic

Large (>20 cm)

Pusa Snowball K-1,
Pusa Shukti

30

MS

18.

Curd: equatorial
diameter

Small (<15 cm)

Pusa Early Synthetic,
Pusa Himjyoti,

Pusa Meghna,

Pusa Deepali,

Pusa Kartik Sankar

Medium (15-20)

Kashi Aghani,
Pusa Sharad,
Pusa Paushja,
Pusa Hybrid-2,
Pusa Synthetic

Large (>20 cm)

Pusa Snowball K-1,
Pusa Shukti

30

MS
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No.

Characteristics

States

Note

Example varieties

Stage of
observa-
tion

Type of
assessment

19.
*)
)

Curd: Shape in
longitudinal section

Circular

Pusa Himjyoti

Broad elliptic

Pusa Snowball K-1,
Pusa Snowball K-25,
Pusa Sharad,

Kashi Aghani,

Pusa Paushja,

Pusa Shukti,

Pusa Hybrid-2,

Pusa Synthetic

Narrow elliptic

Pusa Early Synthetic,
Pusa Snowball-1, Pusa
Meghna,

Pusa Deepali,

Pusa Kartik Sankar

30

A

20.
*)
()

Curd: Doming

Weak

Pusa Early Synthetic,
Pusa Meghna,
Pusa Kartik Sankar

Medium

Pusa Snowball K-1,
Pusa Sharad,

Kashi Aghani,

Pusa Shukti,

Pusa Deepali,

Pusa Hybrid-2

Strong

Pusa Paushja

30

VG

21.
(*)

Curd: Colour

White

Pusa Snowball K-1,
Pusa Snowball K-25,
Pusa Paushja,

Kashi Shard

Creamy white

Pusa Himjyoti,
Pusa Shukti,

Pusa Meghna,

Pusa Deepali,

Pusa Kartik Sankar,
Pusa Hybrid-2

Orange

30

VS

24
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No.

Characteristics

States

Note

Example varieties

Stage of
observa-
tion

Type of
assessment

22.
)

Curd: Knobbing

Fine

Pusa Snowball K-1

Medium

Kashi Aghani,
Pusa Sharad,
Pusa Paushja,
Pusa Shukti,

Coarse

Maghi Group

30

VG

23.

Curd: Texture

Fine

Pusa Snowball K-25,
Pusa Snowball K-1,
Pusa Meghna,

Pusa Sharad,

Pusa Kartik Sankar,
Pusa Hybrid-2

Coarse

30

VG

24.
(*)
)

Curd: Compactness

Loose

Pusa Early Synthetic

Medium

Pusa Himjyoti,
Pusa Meghna,
Pusa Deepali,

Pusa Kartik Sankar

Compact

Pusa Snowball K-1,
Pusa Snowball K-25,
Pusa Sharad,

Pusa Paushja,

Pusa Shukti,

Pusa Hybrid-2

30

VS

25.

Curd: Anthocyanin
colouration at
maturity

Absent

Pusa Deepali,

Pusa Paushja,

Pusa Early Synthetic,
Pusa Kartik Sankar,
Pusa Hybrid-2

Present

Pusa Snowball K-1,
Pusa Snowball-1

30

VS

PPV & FR Authority. GOIL. New Delhi
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No.

Characteristics

States

Note

Example varieties

Stage of
observa-
tion

Type of
assessment

26.
*)
)

Curd: Maturity group

Early

Pusa Deepali,

Pusa Meghna,

Pusa Early Synthetic,
Kashi Kunwari,

Pusa Kartik Sankar

Mid- early

Pusa Sharad,
Kashi Aghani,
Pusa Hybrid-2,

Mid — late

Pusa Himjyoti,

Pusa Paushja,

Pusa Shukti,

Pusa Synthetic, Maghi
Group

Late

Pusa Snowball K -1,
Pusa Snowball K -25,
Pusa Snowball-1

30

VG

27.
()

Flower: Colour

White

Creamy white

Pusa Early Synthetic,
Pusa Himjyoti,

Pusa Meghna,

Pusa Deepali

Yellow

Pusa Snowball K -25,
Pusa Snowball-1,
Kashi Aghani,

Kashi Kunwari,

Pusa Paushja,

Pusa Shukti,

Pusa Sharad

40

VG

28.

Flower: Stalk length

Short (<60 cm)

Pusa Deepali,
Pusa Sharad

Medium (60-90 cm)

Pusa Early Synthetic,
Pusa Himjyoti,

Pusa Paushja,

Pusa Shukti,

Kashi Aghani

Long (>90 cm)

Pusa Snowball K-1

40

MS

26

PPV & FR Authority. GOI. New Delhi




VIII. Explanation on the Table of Characteristics

Characteristic 3. Leaf: Attitude

-

1 3 5
Erect Semi-erect Horizontal

Characteristic 13. Leaf: Crimping near main vein
Crimping is the undulation of the leaf blade tissue between the secondary veins.

Characteristic 16.Curd: Covering by inner leaves

Not covered Partially covered Covered
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Characteristic 19. Curd: Shape in longitudinal section

Characteristic 20.Curd: doming

1 2 3 4
Doming  Shape Circular Broad transverse Transverse elliptic Narrow transverse
elliptic elliptic

- L0 o o

Strong

Characteristic 22. Curd: Knobbing

Fine Medium Coarse

28



Characteristic 24. Curd: Compactness

Loose Medium Compact

Characteristic 26. Curd: Maturity group

Cauliflower is a highly thermo-sensitive crop especially for its curd initiation and development.
Accordingly the genotypes should be grouped as follows:

Group Mean temperature range for curd initiation & development
1. Early 25-30°C
2. Mid early 20-25°C
3. Mid - late 16-20°C
4. Late 12-16°C

IX. Working Group details:

The Test Guidelines developed by the National Core Committee in consultation with the Director,
ITVR, Varanasi, Nodal Officer, DUS Testing centre and the Task Force (5/2006) constituted by the PPV &
FR Authority.

The Members of the Task Force (5/2006)

Dr. G. L. Kaul (Chairman)
Dr. K.R. M. Swamy

Dr. D. P. Singh

Dr. B. S. Dhankar

Dr. S. K. Pandey

Dr. Mathura Rai

Dr. S. K. Chakrabarty
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Nodal Persons

Dr. B. Singh, Head, Division of Crop Improvement, Indian Institute of Vegetable Research, P. B. No.
01, PO-Jakhini (Shahanshahpur) Varanasi 221 305 (UP)

Dr. Rajesh Kumar, Senior Scientist, Seed Technology, Division of Crop Improvement, Indian Institute
of Vegetable Research, P. B. No. 01, PO-Jakhini (Shahanshahpur) Varanasi 221 305 (UP)

X. DUS testing centres

Nodal Centre

Other Centre

Indian Institute of Vegetable Research,
P. B. No. 01, PO-Jakhini (Shahanshahpur)
Varanasi 221 305 (UP)

Indian Agricultural Research Institute Regional
Station, Katrain-175 129, Kullu Valley,

Himachal Pradesh

30
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