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Tomato (Lycopersicon lycopersicum (L.) Karsten ex. Farw)

I. Subject

These test guidelines shall apply to all varieties, hybrids and parental lines of tomato (Lycopersicon

lycopersicum (L.) Karsten ex. Farw. (synonym: Solanum lycopersicon, Lycopersicon esculentum
MillL).

II. Seed material required

1. The Protection of Plant Varieties and Farmers™ Rights Authority (PPV&FRA) shall decide when, where
and in what quantity and quality of the seeds material are required for testing a variety denomination
applied for registration under the Protection of Plant Varieties & 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 seeds of varieties, hybrids and parental lines to be
supplied by the applicant should be:

a) for open field cultivation: 15 g each and
b) for greenhouse cultivation: 8 g each

2. The seeds supplied should have the minimum requirements for germination capacity (>85%), moisture
content (<8%) and genetic purity (> 98%).

3. The seeds supplied should be visibly healthy, not lacking in vigour or affected by any important pest
or disease.

4. The seeds supplied 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.

III. Conduct of tests

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

2. The test shall normally be conducted at least at two test locations. If any essential characteristics 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.

3. The field test shall be carried out under conditions favouring normal growth and expression of all test
characteristics. The size of the plot shall be such that plants or parts of plant 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 150 plants for open cultivation
and 75 plants for greenhouse cultivation 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.
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4. The test plot design:

Bed size : 45x6m
Number of rows : 10

Row length : 4.5m

Row to row distance : 60 cm

Plant to plant distance : 45 cm
Number of replications : 3

Expected no. of plants : 100 x 3 =300

5. Observations shall not be recorded on plants in border rows.
6. Additional test protocols for special purpose shall be established by the PPV&FR Authority.
IV. Methods and observations

1. The characteristics described in the Table of characteristics (see section VII) shall be used for the
testing of candidate varieties for their DUS.

2. 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).

3. For the assessment of Uniformity of characteristics on the plot as a whole which shall be done by a
single visual 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 and 75 plants,
the number of off-types should not exceed 4 and 2, respectively.

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

5. Stage of recording observation on specific characteristics will be as follows:

Growth stages Code
a) Cotyledons completely unfolded 10
b) Active vegetative growth before flowering 20
c) Appearance of first flower flush 30
d) 50 % flowering 40
e) First harvest 50

f)  Fruits fully developed before colour break 60
g) Harvest maturity 70

6. Observation on leaf will be recorded on one leaf above the 5" or 6™ inflorescence on staked open field
grown plants for indeterminate type and in middle third of plants for determinate type.
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V. 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 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 purposes.

2. The following characteristics shall be used for grouping Tomato varieties:

a) Plant
b) Leaf
c¢) Fruit
d) Fruit
e) Fruit

Growth type (Characteristic 3)

Serration (Characteristic 12)

Green shoulder (before maturity) (Characteristic 29)
Shape in longitudinal section (Characteristic 33)

Colour at maturity (Characteristic 43)

VI. Characteristics and symbols

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

2. 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.

3. 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 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 shown in the explanation or
diagram for clarity and not for the colour variation.

4. Type of assessment of characteristics indicated in column seven of Table of characteristics is as

follows:

MG
MS
VG

VS

Measurement by a single observation of a group of plants or parts of plants
Measurement of a number of individual plant or parts of plants
Visual assessment by a single observation of a group of plants or parts of plants

Visual assessment by observations of individual plant or parts of plants
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VII. Table of Characteristics

S. No. Characteristics States Note | Example varieties Stage O.f Type of
observation | assessment
1 2 3 4 5 6 7
1. |Seedling: Anthocyanin Absent 1 |- 10 VS
colouration of hypocotyl Present 9 |Kashi Amrit
2. |Leaf: Intensity of green Light 3 |Punjab Chhuhara 20 VG
colour Medium 5 |Kashi Amrit
Dark 7 |Kashi Sharad
3. |Plant: Growth type Determinate 1 |Hisar Arun 50 VG
*) Indeterminate 2 | Arka Vikas
)
4. |Stem: Pubescence Absent 1 |Hisar Anmol 30 VS
Present 9 |Arka Vikas
5. |Stem: Anthocyanin Absent 1 |Arka Abha 30 VG
colouration of upper third | Weak 3 | Swarna Naveen
portion Medium 5 |Kashi Vishesh
Strong 7 |Kalyanpur Selection
-118
6. |Stem: Length of Short (<25) 3 |DT-10 30 MS
internode between 1%
and 4" inflorescence (for | Medium (25-40) | 5 |Arka Vikas
indeterminate varieties)(cm) Long(>40) 7 | Kashi Sharad
7. |Stem: Length of Short (<20) 3 |Hisar Arun 30 MS
internode between 1* ) o
and 4 inflorescence (for Medium (20 -30) | 5 |Kashi Vishesh
determinate varieties) (cm) Long (>30) 7 |Flora Dade
8. |Leaf: Length (cm) Short(<25)) 3 |Azad T-3 40 MS
Medium(25-30) 5 |Arka Abha
Long(>30) 7 |NDTS-2001-3
9. |Leaflet: Length (cm) Short (<5) 3 |PS-1 40 MS
*) Medium (5-10) 5 |Swarna Naveen
Long (>10 Pusa Selection-120
10. |Leaf: Width (cm) Narrow(<15) 3 |Punjab Chhuhara 40 MS
Medium(15-20) 5 |Azad Type -1
Broad(>20) 7 |Kashi Sharad
11. | Leaflet: Width (cm) Narrow(<4)) 3 |Punjab Chhuhara 40 MS
*) Medium(4-6 ) 5 | Arka Abha
Broad(>6) 7 |Kashi Sharad
12. |Leaflet: Serration Absent (potato 1 |DT-10 40 VS
*) type)
() Less serrated 3 |Kashi Sharad
Highly serrated 7 |Hisar Arun
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S. No. Characteristics States Note | Example varieties obsszgv(;fifm aszzspse:n(::fn ¢
1 2 3 4 5 6 7
13. |Leaf: Structure Open 3 |Kashi Sharad 40 VG

(*) Intermediate 5 |Kashi Anupam
Closed 7 |DT-10
14. |Leaf: Attitude in relation to | Semi-erect 3 |DT-10 40 VG
*) mgin stem (in middle Horizontal 5 |Kashi Anupam
third of plant) Drooping 7 |Hisar Arun
15. |Leaf: Attitude of petioles of |Semi-erect 3 |DT-10 40 VG
(+) |leaflets in relation to main Horizontal 5 |Kashi Sharad
e Semi-drooping 7 |Kalyanpur
Angoorlata
16. |Inflorescence: Type Uniparous 1 |- 40 VS
(2" and 3" truss) Intermediate 2 |Swarna Lalima
Multiparous 3 |Hisar Arun
17. | Plant: Number of Few (<4) 3 |Swarna Lalima 50 MS
inglorelslcer;cet OE rgain stzrn Medium (4-8) 5 |Punjab Kesari
(or determinte varetes | Mamy &9 7 |Hisar Arun
only)
18. | Flower: Fasciations Absent 1 |PantT-3 40 VG
(I** flower of inflorescence) |present 9 |-
19. |Flower: Pubescence of style | Absent 1 |- 40 VG
Present 9 |Pusa Ruby
20. |Flower: Colour Yellow 1 |Kashi Amrit 40 VG
Orange 2 |-
21. |Flower: Anther colour Green I |- 40 VG
Yellow 2 | Kashi Anupam
22. |Flower: Nature of stigma Non-exserted 1 |Kashi Amrit 40 VS
Exserted 2 |Azad Type 1
23. | Flower: Stigma Unilobe 1 |Swarna Naveen 40 VS
() Bilobe 2 | Gujarat Tomato-2
Multilobe 3 |Kashi Anupam
24. | Flower: Calyx size (cm) Short(<1) 3 | Swarna Naveen 40 MS
Medium(1-1.5) 5 [Co-3
Large(>1.5) 7 |Kashi Sharad
25. |Peduncle: Abscission layer |Absent (jointless)| 1 |F-6050 40 VS
g; Present (jointed) 9 |Pusa Ruby
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S. No. Characteristics States Note | Example varieties Stage O.f Type of
observation| assessment
1 2 3 4 5 6 7
26. |Jointed peduncle: Length Short (<1.5) 3 |PantT-5 40 MS
fi ission 1 t
(from abscission layerto -y v (152.0)| 5 |Utkal Urvashi
calyx) (cm)
Long (>2.0) 7 |-
27. Time of flowering (50% Early (<65) 3 |Hisar Arun 40 VG
of the plants with at least Medium (65-80) 5 |Kashi Amrit
one open flower from seed |Late (>80) 7 |Kashi Sharad
sowing) (days)
28. | Fruit: Intensity of green Light 3 [Co-3 60 VG
colour (before maturity) Medium 5 |Kashi Amit
Dark 7 |BT-12
29. | Fruit: Green shoulder Absent 1 |Kashi Anupam 60 VS
* .
*) (before maturity) Present 9 |BLI2
30. |Fruit: Size (average weight | Very small(<100)| 1 |-- 70 MG
* f 10 fruit
() |of 10 fruits ) (g) Small (100-200) | 3 |--
Medium (201- 5 |DT-10
700)
Large (701-1000) | 7 |Hisar Arun
Very large 9 |Kashi Anupam
(>1000)
31. |Fruit: Length (cm) Very short (<3.0) | 1 |PantT-5 70 MS
Small (3.0-5.0) 3 |Kalyanpur Selection
-118
Medium (5.1 5 |Pusa Selection-120
-7.0)
Large (7.1 -9.0) 7 | Punjab Chhuhara
Very large (>9.0) | 9 |--
32. | Fruit: Width (cm) Very short (<3.0) 1 |- 70 MS
Small (3.0-5.0) 3 |Swarna Naveen
Medium (5.1 5 |Kashi Vishesh
-7.0)
Large (7.1 -9.0) 7 | Kashi Anupam
Very large >9.0) | 9 |--
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S. No. Characteristics States Note | Example varieties obsszgv(;:)ifm aszzspse:n(::fn ¢
1 2 3 4 5 6 7
33. | Fruit: Shape in longitudinal |Flattened 1 |Hisar Lalima 70 VS

E:g section Slightly flattened | 2 |Kashi Anupam
Circular 3 |Kashi Vishesh
Rectangular 4 |BT-12
Cylindrical 5 |-
Heart shaped 6 |-
Obovoid 7 |DT-10
Ovoid 8 | Gujarat Tomato-2
Pear shaped 9 |Punjab Chhuhara
34. |Fruit: Ribbing at peduncle | Absent 1 |Kalyanpur 70 VS
(*) |end Angoorlata
Weak 3 |Kashi Vishesh
Medium 5 |Hisar Arun
Strong 7 |Kashi Anupam
35. | Fruit: Cross section Not round 1 |Hisar Lalima 70 VS
Round 2 | Pusa Ruby
36. |Fruit: Depression at Absent 1 |Punjab Chhuahara 70 VS
(+) |peduncle end Shallow 3 |Kalyanpur
Angootlata
Medium 5 |Flora Dade
Deep 7 | Kashi Anupam
37. |Fruit: Size of scar around Small (<1.0) 3 |Punjab Chhuhara 70 MS
peduncle (diameter) (cm) Medium (1.1-2.0)| 5 |Kashi Anupam
Large (>2.0) T |-
38. | Fruit: Size of blossom scar | Small 3 |- 70 MS
Medium 5 |Kashi Sharad
Large 7 | Kashi Anupam
39. |Fruit: Shape at blossom end |Indented 1 |Kashi Anupam 70 VS
+) Indented to flat 2 |Hisar Arun
Flat 3 |Kashi Vishesh
Flat to pointed 4 |-
Pointed 5 |DT-10
40. | Fruit: Size of core in cross | Small (<3) 3 |Swarna Naveen 70 MG
Z?;gc;léi:)l (r;ligon to total Medium(3-5) 5 | Gujarat Tomato-2
Large(>5) 7 |Azad T-5
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S. No. Characteristics States Note | Example varieties obsstez:‘%:)if)n as:zszinoefn ¢
1 2 3 4 5 6 7
41.  |Fruit: Thickness of the Thin (<0.3) 3 |Hisar Arun 70 MG

pericarp (cm) Medium (0.3 to 5 |Kashi Amrit
0.6)
Thick (>0.6) 7 | Kashi Sharad
42. | Fruit: Number of locules 2 1 |Punjab Keshari 70 VS
*) 3-4 2 |Roma
>4 3 | Kashi Anupam
43. |Fruit: Colour at maturity Yellow 1 |- 70 VG
*) Orange 2 |-
Pink 3 |-
Red 4 |Kashi Vishesh
44. | Fruit: Colour of flesh at Yellow 1 |- 70 VG
maturity Orange 2 |-
Pink 3 |-
Red 4 |Kashi Vishesh
45.  |Fruit: Firmness (kg/cm? ) Soft(<3) 1 |- 70
Medium(3-6) 2 |-
Firm(>6) --
46. |Time of maturity (from seed |Early Hisar Arun 70 MG
sowing) (110 days)
Medium 5 | Kashi Amrit
110-130 days)
Late (>130days) 7 | Kashi Vishesh
47. | Fruit: Total soluble solids Low (<3) 3 |- 70 MG
(“Brix) Medium (3.1 -4) 5 |Hisar Arun
High (4.1-5.0) 7 |Pant T-3
Very high (>5) 9 |-
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VIII. Explanation for the Table of Characteristics

Characteristic 3. Plant: Growth type

a
=

Determinate

Characteristic 12. Leaflet: Serration

Less serrated

Absent (potato type

Indeterminate

Highly serrated
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Characteristic 15. Leaf: Attitude of petioles of leaflets in relation to main axis

3 5
Semi-erect Horizontal

Semi-drooping

Characteristic 25. Peduncle: Abscission layer

1 9
Absent Present
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Characteristic 33. Fruit: Shape in longitudinal section

5 O OO

1 2 3 4
Flattened Slightly flattened Circular Rectangular
5 6 7 8 9
Cylindrical Heart-shaped Obovoid Ovoid Pear
shaped

Characteristic 36. Fruit: Depression at peduncle end

e Nz =

1 3 5 7
Absent Shallow Medium Deep
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Characteristic 39. Fruit: Shape at blossom end
:. iﬁ é @

1 2 3 4 5
Indented Indented to flat Flat Flat to pointed Pointed

W

IX. Working Group details:

The Test Guidelines developed by the National Core Committee in consultation with the Director, IIVR,
Varanasi, the 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

Nodal Person

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)

Dr. B. Singh, Head, 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.|IndianInstitute of Horticultural Research, Hessaraghatta,
No. 01, PO-Jakhini (Shahanshahpur) Varanasi | Lake Post, Bangalore-560089 (Karnataka)
221 305 (UP)
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