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II.

I11.

Potato (Solanum tuberosum L.)

Subject
These test guidelines shall apply to all varieties, hybrids and parental lines of potato (Solanum
tuberosum L.).

Planting 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 planting material (seed tubers) are required for
testing a variety denomination applied for registration under the Protection of Plant Varieties and
Farmers” Rights (PPV&FR) Act, 2001. Applicants submitting planting material from a country
other than India shall make sure that all customs and quarantine requirements stipulated under
relevant national legislations and regulation are complied with. The minimum quantity of planting
material to be supplied by the applicant shall be 300 fully matured, skin cured tubers immediately
(not later than 15 days) after harvest for each year of testing.

The diameter of the tubers to be delivered should be between 3.5 to 5.0 cm. The tubers supplied
should be visibly healthy, not lacking in vigor or affected by any pest or disease or mechanical
damage.

The tubers shall not have undergone any chemical or bio-physical treatment unless the competent
authority allow or request such treatment. If it has been treated, full details of the treatment must
be given.

Conduct of tests

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

The tests shall normally be conducted at two test locations. If any essential characteristic 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, for which additional quantity of planting material shall be
required.

The field tests shall be carried out under conditions favouring normal growth and expression of all
test characteristics. The size of plot shall be such that plants or parts of plants could be removed for
measurement and observation without prejudicing the other observations on the standing plants
until the end of the growing period. Each test shall include a minimum of 120 plants, in the plot size
and planting space specified below across three replications. Separate plots for observation and for
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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 locations.

Test plot design
Bed size 1 4.8 m?
Number of rows 4
Row length :2m
Row to row distance : 60 cm
Plant to plant distance :20 cm
Number of replications 3

Expected number of plants  : 120
Observations should not be recorded on the 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 the
testing of varieties for their DUS test.

For the assessment of Distinctiveness and Stability, observations shall be made on 30 plants or
parts of 30 plants, which shall be 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 group of plants or parts of plants), a population standard of 1% with an
acceptance probability of 95% shall be applied. In case of sample size of 120 plants, the number
of off-types shall not exceed 2.

Unless otherwise indicated all leaf/ leaflet characteristics will be observed on 4™ fully developed
leaf from the top of the plant.

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

Grouping of varieties

The candidate varieties for DUS testing shall 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 are fairly evenly distributed across all
the varieties in the collection are suitable for grouping purposes.

The following characteristics shall be used for grouping of Potato varieties:
a) Lightsprout: Predominant colour (Characteristic 1)
b) Stem : Predominant colour (Characteristic 11)
c) Flower: Corolla colour (Characteristic 29)

d) Tuber: Predominant skin colour (Characteristic 43)
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Characteristics and symbols

To assess Distinctiveness, Uniformity and Stability, the characteristics and their states as given in
the Table of characteristics (Section VII) shall 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 against the states of each characteristic.

Legend

Characteristics that shall be observed during every growing season on all varieties and 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 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
characteristics the plant parts on which observations to be taken are given in the explanation of
figure(s) for clarity and not for the colour variation.

4. The optimum stage of plant growth for assessment of each characteristic is indicated in the sixth
column of Table of characteristics are described below:

Growth stages Code
30 days after withdrawal from cold storage 30
Full foliage growth (50 days after planting) 50
Full flowering: about 50% of flowers open, main period of flowering 65
Ripening stage (foliage turns yellow, after 90 days of planting) 90
Harvest maturity (115 days after planting) 115
5. Type of assessment of characteristics indicated in column seven 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 plant or parts of plants
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VII. Table of characteristics

S 2 Stage of | Type of
N(; Characteristics States =3 Example varieties obser- | Assess-
) © vation | ment
1 2 3 4 5 6 7
1. |Lightsprout: White-green 1 |Kufri Giriraj, Kufri Sutlej 30 VG
(*) |Predominant Pink 2 | Kufri Kanchan, Kufri Himsona
(+) | colour Red purple 3 |Kufri Badsah, Kufri Ashoka
Purple 4 |Kufri Swarna, Kufri Pukhraj
Blue 5 |Kufri Neela
2. |Lightsprout: Spherical 1 |Kufri Kumar, Kufri Red 30 VG
(*) [Shape Conical 2 | Kufri Kuber, Kufri Sindhuri
(+) Cylindrical 3 | Kufri Badshah, Kufri Muthu
3. |Lightsprout: Light 3 |Kufti Jyoti, Kufri Safed 30 VG
(+) |Intensity of Medium 5 |Kufri Pushkar, Kufri Surya
anthocyanin Dark 7 |Kufri Red, Kufri Arun
colouration at
base of sprout
4. |Lightsprout: Light 3 |Kufti Jyoti, Kufri Safed 30 VG
(+) |Intensity of Medium 5 |Kufri Dewa, Kufri Anand
anthocyanin Dark 7 |Kufri Red, Kufri Arun
colouration at
sprout tip
5. |Lightsprout: Absent 1 |Kufri Jyoti 30 VG
(+) |Pubescence base |Weak 3 |Kufri Red, Kufri Bahar
Strong 5 | Kufri Kuber, Kufri Lauvkar
6. |Lightsprout: Small(<2 cm) 3 |Kufri Kanchan, Kufri Himsona 30 MS
(+) |Length of apical |Medium(2-4cm) 5 |Kufri Bahar, Kufri Himalini
sprout Long(>4 cm) 7 | Kufri Ashoka, Kufri Sutlej
7. |Plant: Foliage Compact 1 |Kufti Jyoti, Kufri Khasigaro 50 VG
(+) |structure Semi -compact 2 | Kufri Kanchan, Kufti Sutlej
Open 3 | Kufri Sindhuri, Kufri Red
8. |Stem: Solidity Solid 1 |Kufri Jawahar, Kufri Sindhuri 50 VS
Hollow 2 |Kufri Pukhraj, Kufri Alankar
9. |Stem: Cross Round 1 |Kufri Sherpa, Kufri Himalini 50 VS
(+) |section Angular 2 |Kufri Kuber, Kufri Sinduri
10. |Plant: Height of Hills Plains
(+) |mainstem (cm) |Small <70 <50 | 3 |Kufri Jawahar, Kufri Chamatkar 50 MS
Medium 70-90  50-70 | 5 |Kuftri Jyoti, Kufri Kanchan
Tall >90 >70 | 7 |Kufri Sindhuri, Kufri Alankar
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S 2 Stage of | Type of
N(; Characteristics States S Example varieties obser- Assess-
’ ¢ vation ment
11. |Stem: Predominant | Green 1 |Kufri Muthu, Kufri Sherpa, 50 VG
(*) |colour Red-brown 2 |Kufri Sindhuri
Purple 3 |Kufri Badshah, Kufri Jyoti
Dark purple 4 | Ultimus
12. |Stem: Secondary |Absent 1 |Kufri Muthu, Kufri Sherpa
colouration Green 2 | Kufri Sindhuri, Kufri Badshah 50 VG
Red-brown 3 |Kufri Chandramukhi,
Kufri Swarna
Purple 4 | Kufri Kumar, Kufri Kuber
Dark purple 5 0-
13. | Stem: Distribution | Absent 1 | Kufri Shepra, Kufri Muthu
of secondary Only at base 2 | Kufri Megha, Kufri Chamatkar 50 VG
colour Only at lower node 3 1-
Through out
lightly scattered 4 | Kufri Pukhraj, Kufri Kundan
Through out
highly scattered 5 | Kuftri Sindhuri, Kufri Badshah
14. |Plant: Wing Poorly developed 1 |Kufri Muthu, Kufri Megha 50 VG
Highly developed 2 | Kufri Chipsona-2, Kufri Badshah
15. |Plant: Wing type | Straight 1 |Kufri Badshah, Kufti Jeevan 50 VG
+) Wavy 2 | Kufri Swarna, Kufri Chipsona-2
16. |Leaf: Structure |Open 1 | Kufti Sindhuri, Kufri Red 50 VG
*) Intermediate 2 |Kufri Kanchan, Kufri Ashoka
+) Close 3 | Kufti Jyoti, Kufri Kundan
17. |Leaf: Anthocyanin | Absent 1 | Kufri Bahar, Kufri Sherpa 50 VG
(*) |colouration of Present 9 |Kufri Sindhuri, Kufri Red
(+) |rachis
18. |Leaf: Anthocyanin | Absent 1 |Kufri Muthu, Kufri Bahar 50 VG
(*) |colouration of Present only at the base | 2 |Kufri Sindhuri, Kufri Badshah
(+) |midrib Present throughout 3 | Kufri Kanchan, Kufri Arun
19. |Leaf: Length Small (<16 cm) 3 | Kufri Muthu, Kufri Kundan 50 MS
Medium (16-20cm) 5 | Kufri Dewa. Kufri Jawahar
Large(>20 cm) 7 | Kufri Lauvkar, Kufri Safed
20. |Leaf: Width Narrow (< 11cm) 3 | Kufri Badshah, Kufri Megha 50 MS
*) Medium(11-15¢cm) 5 | Kuftri Anand, Kufri Chamatkar
Broad (> 15c¢m) 7 | Kufri Lauvkar, Kufri Jyoti
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S — Stage of Type of
N(; Characteristics States =3 Example varieties obser- assess-
’ ® vation ment
21. |Leaf: Leaflet Narrow lanceolate 1 |Kufri Red 50 VG
(*) |(lateral) shape Lanceolate 2 |Kufti Chipsona-2, Kufri Dewa
+) Ovate lanceolate 3 |Kufri Bahar, Kufri Badsah
Ovate 4 |Kufri Jawahar, Kufri Kuber
Oval 5 |Kuftri Arun
22. |Leaflet: Waviness | Weak 3 | Kufri Himalini, Kuftri Giriraj 50 VG
of margin Medium 5 |Kuftri Pukhraj, Kufri Swarna
Strong 7 |Kufri Red, Kufri Dewa
23. | Leaflet: Glossiness | Weak 3 |Kufri Swarna, Kufri Sindhuri 50 VG
of upper side Medium 5 |Kufri Himsona, Kufri Giriraj
Strong 7 | Kufri Himalini, Kufri Girdhari
24. |Leaflet: Absent 1 |- 50 VG
Pubescence of Present 9 |Kufri Sindhuri, Kufri Badshah
blade at apical
rosette
25. |Flower: Absent 1 |Kufri Bahar, Kufri Swarna 65 VG
Anthocyanin Present 9 |Kufri Sheetman, Kufri Naveen
colouration of bud
26. |Flower: Absent 1 |Kufri Bahar, Kufri Chipsona-2 65 VG
Anthocynin Weak 3 |Kufri Jawahar, Kufri Lauvkar
colouration of Medium 5 |Kufri Kumar, Kufri Naveen
floral stalk Strong 7 |Kufri Neela, Kufri Arun
27. |Flower: Absent 1 |Kufri Anand, Kufri Girdhari 65 VG
(+) | Anthocyanin Present 9 |Kufri Lalima, Kufri Arun
colouration of
pedicel articulation
28. |Flower: Pedicel Below the middle | 1 |- 65 VG
(*) |articulation At the middle 2 | Kufri Girdhari, Kufri Himalini
position Above the middle | 3 |Kufri Jawahar, Kufri Red
29. |Flower: Corolla White 1 | Kufti Jyoti, Kufri Chipsona- 1 65 VG
(*) |colour Red-violet 2 | Kufri Arun, Kufri Lalima
Blue-violet 3 |-
30. |Flower: Corolla Small (< 3cm) 3 |Kufti Frysona, Kufri Kanchan 65 VG
size (diameter) Medium (3-4cm) | 5 |Kufri Chandramukhi, Kufri Arun
Large (>4cm) 7 |Kufri Himalini, Kufri Kundan
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S > Stage of | Type of
N(; Characteristics States S Example varieties obser- | assess-
) ® vation ment
31. |Inflorescence: Size |Small (< 10 flowers) 3 | Kuftri Surya, Kufri Giriraj 65 VG
Medium (10-20 flowers) | 5 |Kufri Kanchan, Kufri Arun
Large (> 20 flowers) 7 | Kufri Chipsona-3, Kufri Swarna
32. |Flower: Absent 1 | Kufri Jyoti, Kufri Chipsona-1 65 VG
Anthocyanin Present 9 |Kufri Jawahar, Kufri Badshah
colouration of
outer side in white
flowers
33. |Flower: Intensity | Absent 1 | Kufti Jyoti, Kufri Chipsona-1 65 VG
of anthocyanin Weak 3 | Kufri Kuber, Kufti Giriraj
colouration of Medium 5 |Kufri Lalima, Kufri Ashoka
corolla on inner Strong 7 | Kufri Kanchan
side
34. |Flower: Anther Greenish-yellow 1 |Kufri Dewa 65 VG
colour Yellow 2 | Kufri Arun, Kufri Red
Orange 3 |Kufri Khyati, Kufri Anand
35. |Flower: Anther Normal 1 |Kufri Jawahar, Kufri Kanchan 65 VG
(+) |cone type Irregular 2 | Kufri Alankar
36. |Flower: Pistil type |Normal 1 |Kufri Jawahar, Kufri Badshah 65 VG
Irregular 2 | Kufri Chandramukhi
37. |Flower: Stylar Shorter 1 |Kufri Naveen 65 VG
length (in Equal 2 | Kufri Girdhari, Kufri Neela
comparison to Longer 3 | Kufri Pukhraj, Kufri
stamen coloum) Chipsona-1
38. |Flower: Stigma Round 1 |Kufri Kanchan, Kufri Red 65 VG
(+) |shape Lobed 2 | Kufri Chipsona-2, Kufti Jyoti
39. |Flower: Stigma Unilobed 1 |Kufri Ashoka, Kufri Red 65 VG
lobe Bilobed 2 | Kufti Chipsona-2, Kufti Jyoti
Tri-lobed 3 | Kufri Chandramukhi
40. |Flower: Premature |Absent 1 | Kufri Swarna, Kufti Jyoti 65 VG
bud dropping Present 9 |Kufri Badshah, Kufri Naveen
41. |Flower: Intensity | Absent 1 |Record 65 VG
of flowering Sparse 3 | Kufti Sherpa, Kufri Muthu
Medium 5 |Kuftri Kanchan, Kufri Giriraj
Profuse 7 |Kufri Chandramukhi, Kufri
Swarana
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S Z Stage of | Type of
N(; Characteristics States % Example varieties obser- | Assess-
’ vation | ment
42. Hills  Plains
(+) [Plant: Time of Early <100 <80 3 |Kufri Lauvkar, Kufri Ashoka 90 MG
maturity (days) Medium 100-120 80-100 | 5 |Kufri Bahar, Kufri Jyoti
Late >120 >100 7 | Kufri Sindhuri, Kufri Red
43. | Tuber: Whitish cream 1 |Kufri Jawahar, Kufri Jyoti 115 VG
(*) |Predominant skin | Yellow 2 | Kufri Kuber, Kufri Kumar
colour Orange 3 |-
Brown 4 |-
Pink 5 |Kufri Kanchan
Red 6 |Kufri Red, Kufri Arun
Reddish purple 7 |-
Purple 8 |-
Dark purple-black 9 -
44, | Tuber: Secondary |Absent 1 |Kufri Jawahar, Kufri Jyoti 115 VG
(*) |skin colour Whitish cream 2 |-
Russeted 3 |-
Yellow 4 |-
Pink 5 |Kuftri Jeevan
Red 6 |-
Purple 7 | Kuftri Safed
Dark purple-black 8 |-
45. | Tuber: Absent 1 |Kufri Jawahar, Kufri Jyoti 115 VG
(*) |Distribution of Confined to eyes 2 |Kufri Safed, Kufri Jeevan
(+) |secondary skin Present on eyebrow only 3 |-
colour Spectacled(only around 4 |-
eyes) 5 |Kufri Dewa
Splashed 6 |-
Stippled
46. |Tuber: Skin type |Smooth 1 |Kufri Chandramukhi 115 VG
Rough 2 | Kufri Sheetman, Kufri Lalima
47. | Tuber: Shape Flattened 1 | Gulmarg Special 115 VG
*) Round 2 |Kufri Red, Kufri Chamatkar
) Ovoid 3 |Kufri Bahar, Kufti Jyoti
Oblong 4 | Kufri Surya
Pear shaped 5 1-
Long-oblong 6 |Kufri Frysona
Reniform 7 |-
Irregular 8 |-
48. | Tuber: Depth of | Protruding 1 |- 115 VG
(*) |eye Shallow 2 | Kufri Jyoti, Kufri
+) Medium deep 3 | Chandramukhi
Deep 4 | Kufri Bahar, Kufri Lalima
Kufri Sindhuri, Kufri Dewa
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S z Stage of | Type of
N(;. Characteristics States % Example varieties obser- | assess-
vation | ment
49. | Tuber: White 1 |Kufri Kumar, Kufri Lauvkar 115 VG
(*) |Predominant Cream 2 | Kufri Arun, Kufri Chipsona-1
colour of flesh Yellow 3 | Kufri Chamatkar, Kufri
Pukhraj

Reddish purple 4 |-

Dark purple 5
50. | Tuber: Secondary |Absent 1 |Kufri Lalima, Kufri Giriraj 115 VG
(*) |colour of flesh White 2 |-

Cream 3 |-

Yellow 4 |-

Reddish purple 5 ]-

Dark purple 6 |Kufri Red
51. |Tuber: Distribution | Outer cortex 1 |- 115 VG
(*) |of secondary Inner cortex 2 |-
(+) |colour of flesh Outer medulla 3 |-

Inner medulla 4 |-

Vascular ring 5 |-

Mottled 6 |Kuftri Red

VIII Explanation for the Table of characteristics

Characteristic 1-6. Lightsprout

The spectrum of the light source is the most determining factor for the expression of characteristics of
sprouts. This spectrum is unambiguously defined by the type of lamps and the voltage used. When
extremes are avoided, the influence of the temperature on the speed of development is small. A good
expression of characteristics is obtained with light sprouts growing in cabinet at room temperature under
exclusion of day light and under continuous light of small incandescent bulbs (6V AC/ 0.05 A, 8 per
square meter, 25-40 cm above the tubers).

Characteristic 2. Light sprout: Shape

SO

1

Spherical
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Top

Base

3
Cylindrical
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Characteristic 7. Plant: Foliage structure
Compact: stems rarely visible
Semi-compact: stems partially visible

Open: most of the stems clearly visible

Characteristic 9. Stem: Cross section

O O

1 2
Round Angular

Characteristic 15. Plant: Wings type
Straight: smooth on touching
Wavy: undulate/dentate on touching

Characteristic 16. Leaf: Structure

Open Intermediate Close

Open: no overlapping of leafiets
Intermediate: overlapping of some leafiets
Close: overlapping of all leaflets

Above explanations are applicable irrespective of foliage size and number
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Characteristic 17 and 18. Leaf: Rachis (17) and Midrib (18)

Terminal leaflet
Mibrib

Foli
La teral olioles
L eaflets

Rachis

Petiole

Characteristic 21. Leaf: Leaflet (lateral) shape
To be observed on fully expanded lateral leaflets in upper part of the stem.

1 2 3 4 5
Narrow Lanceolate Ovate Ovate Oval
lanceolate lanceolate

Characteristic 27. Flower: Anthocyanin colouration of pedicel articulation

Absent: colour at joint same as the colour of floral stalk/peduncle
Present: colour at joint distinct from the floral stalk/peduncle

/' Articulation
\f<—Floralstalk
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Characteristic 35. Flower: Anther cone type

Cone with shrivelled anthers or twisted anthers not joining around style in a regular way to be treated as

‘irregular” A‘ ‘

Normal Irregular

Characteristic 38. Flower: Stigma shape

D @ v
AN

Round Lobed

Characteristic 45. Tuber: Distribution of secondary skin colour

2 3 4
Confined to eyes Present on Spectacled (only
eyebrows only around eyes)

Splashed Stippled
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Characteristic 47. Tuber: Shape

Flattened Round Ovoid

4 5 6
Oblong Pear shaped Long-oblong
7 8
Reniform Irregular
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Characteristic 48. Tuber: Depth of eye

7
1 2
Protruding Shallow
P
B — o
N
3 4
Medium deep Deep

Characteristic 51. Tuber: Distribution of secondary colour of flesh

@,

1 2 3
Outer cortex Inner cortex Outer medulla

4 5 6
Inner medulla Vascular ring Mottled
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