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PUBLIC NOTICE

Sub: Notice under section 39 of Protection of Plant Varieties & Farmers’ Rights Act, 2001

Every breeder, agent and licensee of a registered variety under PPV&FR Act, 2001 must
label the package or any other container containing the seed of the registered variety indicating
that such seed is protected under the PPV&FR Act, 2001. Such a label shall give the
denomination, date of grant of the registration and registration number granted under the
PPV&FR Act, 2001.
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PUBLIC NOTICE

Sub: Notice is given under Section 45 of Protection of Plant Varieties and Farmers’ Rights

Act, 2001 read with Rule 70 (2)(a) & (b) of the PPV & FR Rules, 2003.

As a requirement under Section 45, it is hereby informed that the Protection of Plant

Varieties and Farmers’ Rights Authority has identified the following twenty two agro-

biodiversity hotspots (enlisted in the Table below and marked in the map of India).

Agro-biodiversity Hotspots of India

S. Hotspot Areas Covered
No. Region
1. Cold Desert | Western Himalyas covering Ladakh and Kargil. Upper reaches of Lahual-Spiti
districts of Himachal Pradesh.
2. Western Districts of Srinagar, Anantnag, Udhampur, Riasi, Kathu in Jammu & Kashmir, all
Himalayan the districts of Himachal Pradesh except the cold arid region and all the districts of
Uttarakhand.
3. Eastern All the districts of Arunachal Pradesh, Sikkim and Darjeeling district of West
Himalayan Bengal.
4. Brahmaputra | Dhubri, Kokrajhar, Bongaigaon, Barpeta, Nalbari, Goalpara, Kamrup, Golaghat,
Valley Darrang, Morigaon, Nagaon, Sonitpur, Jorhat, Lakhimpur, Sibsagar, Dibrugarh,
Dhemaji and Tinsukia.
5. Khasia- All the seven districts of Meghalaya, i.e. East Garo Hills, West Garo Hills, South
JANI-GRI0 | Garo Hills, East Khasi Hills, West Khasi Hills, Jaintia Hills and Ri-Bhoi.
6. North-Eastern | All the districts of Manipur, Mizoram, Nagaland, Tripura and the adjoining Cachar
Hills and North Cachar districts of Assam.
7. Arid Western | Sikar, Nagaur, Pali, Hanumangarh, Ganganagar, Jalore, Sirohi, Jodhpur, parts of

Jaisalmer and Bikaner, Udaipur, Dungarpur, Churu and Jhunjhunun districts of

Rajastahan.
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8. Malwa Malwa plateau, Central highlands, the Mewar plateau and semi-arid south-eastern
E:Ijrtf;l: and Rajasthan. Shadol, Raisen, Bhopal, Sehore, Shajapur, Indore, Ujjain, Mandasaur,
Highlands Rajgarh, Hoshangabad, Narsinghpur, Jabalpur, Mandla, Umaria districts.

9. Kathiawar Ahemadabad, Surendranagar, Jamnagar, Rajkot, Porbandar, Junagadh, Amreli,

Bhavnagar, Bharuch, Surat, Navsari, Valsad, Banaskantha and Anand districts of
Guijarat.

10. | Bundelkhand | Districts of Jhansi, Banda, Chitrakoot, Hamirpur, Jalaun and Lalitpur in Uttar
Pradesh and Damoha, Datia, Panna, Sagar, Tikamagarh and Chattarpur in Madhya
Pradesh.

11. | Upper Districts of Hardoi, Sitapur, Barabanki, Lucknow, Unnao, Rae Bareilly, Kanpur,

S&?ﬁ:ﬁc Kannuj of Central Uttar Pradesh and the districts of Maharajganj, Sidharatnagar,
Kushinagar, Deoria, Sant Kabir Nagar, Gorakhpur, Basti of North-eastern Uttar
Pradesh.

12. | Lower Districts of Paschim Champaran, Purbi Champaran, Gopalganj, Siwan, Sitamarhi,

Sé?gstic Muzaffarpur, Saran, Buxar, Bhojpur, Patna, Rohatas, Jahanabad, Vaishali,
Samastipur, Darbangha, Madhubani and Sheohar in North Bihar.

13. | Gangetic Broadly includes the deltaic 24-Parganas districts, and the districts of Hoogly,
Delta Howrah, Nadia, Bardhaman, Birbhum and Murshidabad.

14. | Chotanagpur | Districts of Singhbhum, Gumla, Ranchi, Lohardaga, Palamau and Hazaribagh and

Santhal Pargana in Jharkhand and Mayurbhanj district in Orissa.

15. | Bastar Districts of Bastar, Bilaspur, Durg, Jashpur, Kabirdham, Kanker, Kirba, Koria,
Mahasamund, Kondaigaon and Rajnangoan of Chattisgarh.

16. | Koraput Districts of Malkangiri, Sonabeda, Jeypore, Koraput, Nabrangpur, Kalahandi,
Bolangir, Rayagada of Orissa and districts of north eastern Andhra Pradesh i.e.
Srikakulam, Vijanagaram and Vizagapatnam.

17. | Southern Districts of Chittoor, Ananthapur, Cuddapah and Kurnool in Andhra Pradesh and

Eastern Ghats districts of Bellary, Raichur and Kolar in Karnataka.

18. | Kaveri Districts of Chengalput, South Arcot, North Arcot, Thiuvannamalai, Tiruchirapalli,
Pudukottai, Thiruarur, Vellore, Kanchipuram, Dharmapuri, Salem, Namakkal, Karur
and Dindigal.

19. | Deccan Districts of Jalna, Hingoli, Parbhani, Beed, Nanded, Latur, Osmanabad, Solapur,

Sangli, Gondia, Gadchiroli in Maharashtra; districts of Adilabad, Karimnagar,
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Warangal and Khamman in Andhra Pradesh and districts of Bidar and Gulbarga in

Karnataka.

20.

Konkan

Coastal districts of Thane, Raigad, Ratnagiri, Sindhudurg and part of Sahyadri
districts of Pune, Satara and Kolhapur of Maharashtra, all the districts of Goa and

Uttar Kannda district of Karnataka.

21.

Malabar

Districts of Kasargode, Kannur, Wayanad, Kozikode, Malappuram, Palakkad,
Thrissur, ldukki, Ernakulam, Alappuza, Kollam, Kottayam, Pathanamthitta &
Thiruvananthpuram in Kerala, Udhagamandalam (Nilgiri) and Kanyakumari districts

of Tamil Nadu and districts of Dakshin Kannada, Kodagu and Udipi in Karnataka.

22.

Islands

Andaman and Nicobar Islands and Lakshadweep.
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Agro-biodiversity Hotspots on the Map of India
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PUBLIC NOTICE

Sub: Notice is given under Rule 29 (8 and 9) of the PPV & FR Rules, 2003.

As a requirement under Rule 29 (8 and 9) of the PPV & FR Rules, 2003, it is hereby
informed that the specific DUS test guidelines for the following thirteen crop species are hereby
published in ‘Plant Variety Journal of India’, Vol. 03, No. 10, 2009. Interested parties may read

these guidelines and act accordingly.

S.No. | Name of crop species | Scientific name
1. Black Pepper Piper nigrum L.
2. Small Cardamom Elettaria cardamomum Maton
3. Indian Mustard Brassica juncea L. Czern & Coss
4. Karan Rai Brassica carinata A Braun
5. Rapeseed Brassica rapa L.
6. Gobhi Sarson Brassica napus L.
7. Sunflower Helianthus annuus L.
8. Safflower Carthamus tinctorius L.
9. Castor Ricinus communis L.
10. Sesame Sesamum indicum L.
11. Linseed Linum usitatissimum L.
12. Groundnut Arachis hypogaea L.
13. Soybean Glycine max (L.) Merrill
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Specific DUS test guidelines for thirteen crop species

Black Pepper (Piper nigrum L.)

Subject

These test guidelines shall apply to all varieties and hybrids of Black pepper (Piper nigrum
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 the planting 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 planting 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 number of planting materials (rooted cuttings) to be supplied by the applicant
shall be: 40 rooted cuttings of cultivars or hybrids.

The planting material supplied shall be healthy, not lacking in vigour or affected by any
pest or diseases as well as nutrient deficiency. The age of the rooted cutting from the runner
shoots shall be 3 months from the date of planting in the polythene bags [20 cm x 10 cm
size with app. 500 g soil mixture (1:1:1 soil, FYM and sand)]. The rooted cutting shall be

of minimum height of 25 cm.

The planting material shall not have undergone any chemical or bio-physical treatment
unless the Competent Authority allow or request such treatments. If it has been treated, full

details of the treatment must be given.
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I11. Conduct of tests

1.

The minimum duration of DUS tests shall normally be at least two independent similar
crop seasons from same plants. For the purposes of these test guidelines, crop season

include only the bearing/fruiting period.

The test shall normally be conducted at one place. If any essential characteristics of the
candidate variety are not expressed for visual observation at this location, the variety
shall be considered for further examinations at another appropriate test site or under

special test protocol on expressed request of the applicant.

The field test shall be carried out under conditions favouring normal growth and
expression of all test characteristics. In particular, a satisfactory crop with spikes/berries
must be produced in at least two crop seasons. As a minimum, each test shall include six
plants which shall be divided between two or more replicates. Separate plots for
observation and for measurement can only be used, if they have been subjected to similar
environmental conditions of the test locations.

Test plot design

Spacing : 3 m between plants
Number of replication .3
Plants/replication . 6

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

IVV. Methods and observations

1.

The characteristics described in the Table of characteristics (See section VII) shall be
used for testing of varieties and hybrids for their DUS.

Unless otherwise indicated, all observations determined by measurement or counting
shall be made on six plants or parts of six plants.

All the leaf characters shall be recorded on the 4™ leaf of lateral branch from the top.

For assessment of all colour characteristics, the latest Royal Horticultural Society (RHS)

colour chart shall be used.
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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 of black pepper varieties.

iv.

V.

Vi.

Vil.

viil.

Plant: Shoot tip colour (Characteristic 1)
Leaf: Length (Characteristic 2)

Leaf: Width (Characteristic 3)

Leaf: Lamina shape (Characteristic 5)
Leaf: Base shape (Characteristic 6)
Leaf: Margin (Characteristic 7)

Spike: Length (Characteristic 13)

Spike: Setting (Characteristic 17)

Berry: Shape (Characteristic 19)
Berry: Size (Characteristic 20)

V1. 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 purpose of

digital data processing and these notes shall be given against the state 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.
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(+) 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 given in

the explanation or figure(s) for clarity and not for the colour variation.

4. The optimum stage of plant growth for assessment of each characteristic is given in

the sixth column of the Table of characteristics.

5. Type of assessment of characteristics indicated in column seven 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 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

VII.  Table of characteristics
S Characteristics States Note Example variety Stage O.f Type of
No observation assessment
1 2 3 4 S 6 7
Light green 3 Panniyur — 1
1 (149B/149C)
(*') Plant: Shoot tip | Light purple 5 Karimunda 6™ month after VG
+) colour (N77 CIN77D) planting
Dark purple 7 Kalluvally (Acc.
(N79A/N79B) 968; 1C316561)
5 Short (<10) 3 Nedumchola After 45 days
' . Medium (10-16) 5 Subhakara of the MS
gg Leaf: Length (cm) Long (>16) 7 Balankotta emergence of
leaf
3 Narrow (<7) 3 Nedumchola After 45 days
, - Medium (7-10) 5 Subhakara of the
gg Leaf: Width (cm) Broad (>10) 7 Panniyur- 1 emergence of MS
leaf
N Short (<2) 3 Subhakara After 45 days
4, tj]aft'hpe“o'e Medium (2-3) 5 | OPKM of the e
(+) (crr?) Long (>3) 7 Neelamundi emergence of
leaf
Ovate 1 Karimunda
5. Leaf: Lamina Ovate- lanceolate 3 Neelamundi Afteorfi?]:ays
*) ) Ovate-elliptic 5 Vadakkan VG
shape o emergence of
+) Cordate 7 Aimpiriyan leaf
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Round

Neelamundi

. After 45 days
((3;) Leaf: Base shape Zg[ﬁl:te ? 'T’?lg?/gmur -1 of the VG
+) emergence of
leaf
7 Even 3 Panniyur - 1 After 45 days
(*) | Leaf: Margin Wavy 5 Narayakkodi of the VG
+) emergence of
leaf
Short (<30) 3 Pannalkkodi
8 Lateral branch: Medium (30- 5 Perumkodi During
( +') Length 40) cropping MS
(cm) Long (> 40) 7 ISR Thevam season
Number of Few (<20) 1 Vadakkan
9. | nodes/lateral Medium (20-40) 3 Kanjirakkodan After two years MS
(+) | branch Many (> 40) 7 IISR Thevam of planting
Semi - erect 3 Kathirinmelkkathir | After two years
%E) L:,;[,i rranl branch Horizontal 5 Neelamundi of planting VG
P Hanging 7 Balankotta
Light brown 3 Vadakkan Seven davs
11. | Spike: Colour (177A1TTB) after Y
' ' Greenish- 5 Krimunda VG
+) emergence of
yellow the spike
(1B/1D) P
Short (<1) 1 Panniyur-1,
Subhakara, Four months
12. | Spike: Peduncle _ Sreekara after
(Neelamundi) spikes
Long (>2) 5 OPKM
13 Short (<10) 1 Nedumchola Four months
(*') Spike: Length Medium (10-15) 3 Thevam after MS
+) (cm) Long (>15) 5 Panniyur-1 emergence of
spikes
Absent 1 Panniyur-1 Five months
14. | Spike: Twisting Present 9 Aimpirian after
VG
(+) emergence of
spikes
Absent 1 Subhakara Four months
15. | Spike: Present 9 Kathirinmelkkathir after
. . VG
(+) | Proliferation emergence of
spikes
Few (<25) 1 Nedumchola, Six months
16| Number of Medium (2550) | 3 Sreckern after MS
(+) | berries/ spike emergence of
Many (>50) 5 OPKM, Panniyur-1 spikes
17. | Spike: Setting Loose 3 Vadakkan Six months VG
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*) Compact 5 Aimpiriyan after
+) emergence of
spikes
Number of Few (<4) 1 Perumkodi Four months
18. | spikes/lateral Medium (4-7) 3 Panniyur — 1 after MS
(+) | branch Many (>7) 5 Subhakara emergence of
spikes
19 Round 3 Subhakara Six months VG
" . Oval 5 Karivilanchi after
(*) | Berry: Shape
+) emergence of
spikes
20 Smgll (<3£.0) ) 3 Jeerakamdundi Sevenftmonths
N e Medium (3.0-4.26 5 Karimunda after
8 Berry: Size (mm) Bold (>4.26) 7 Panniyur-1 emergence of MG
spikes
Early 3 Arakkulamunda
(<7 months)
21. | Time of harvest Medium 5 Karimunda During VG
(+) | maturity (7-8 months) harvesting time
Late 7 Aimpiriyan
(> 8 months)
Low (< 500) 1 Panniyur-4
» | B . Medium  (500- 3 Panniyur-1 Afte_r the
. ullf density 600) harves_tmg and MG
(+) | (g/litre) High (>600) 5 Subhakara drying of

mature berries

VIIl. Explanations for the Table of characteristics

Characteristic 1. Plant: Shoot tip colour

Shoot tip colour shall be observed from the shoot tips of runner shoots.

Characteristic 2. Leaf: Length

Medium

1t lbem —0——
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Leaf length shall be measured from the base of midrib to the tip, on an average from the

randomly selected 10 matured leaves (4™ leaf with spike) of plagiotropic branches of each plant.

Characteristic 3. Leaf: Width

<Tcm 10 cm 1 Ao ————

Narrow Medium Broad

Leaf width shall be measured at the maximum width, on an average from the randomly selected

10 matured leaves (4™ leaf with spike) of the plagiotopic branches.

Characteristic 4. Leaf: Petiole length

Leaf petiole length shall be measured from the base to the insertion with the leaf lamina, on an
average from the randomly selected 10 matured leaves of plagiotopic branches (4" leaf with
spike).
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Characteristic 5. Leaf : Lamina shape

It shall be assessed from the matured leaves of plagiotropic branches.

1 3 5 7
Ovate Ovate-lanceolate Ovate-elliptic Cordate
Ovate . With the widest axis below middle and with

margins symmetrically curved — egg shaped.
Cordate . Heart-shaped, with a sinus and surrounded

lobes at the base and ovate in general outline.

Ovate-elliptic . Ovate in shape, but the widest axis at the
midpoint.
Ovate-lanceolate - Much longer than the broad, widening above

the base and tapering to the apex.
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Characteristic 6. Leaf: Base shape
It shall be assessed from the matured leaves of plagiotropic branches (4™ leaf with spike).

3 5 7
Round Cordate Acute
Acute - Margin straight to convex forming a terminal angle 45° to 90°.

Cordate - Lobes rounded, sinus depth 1/8 to ¥4 distances to midrib point
of the blade.
Round - Margins forming a smooth arc.

Characteristic 7. Leaf: Margin
It shall be assessed from the matured leaves of plagiotropic branches of the middle of the vine.

3 5
Even Wavy
Even - Leaves without indentations or incisions on margins; smooth.
Wavy - Slightly folded or with insertion.
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Characteristic 8. Lateral branch: Length

Average length of 10 randomly selected lateral branches of the middle of the vine.
Characteristic 9. Number of nodes/lateral branch

Average number of 10 lateral branches of the middle of the vine.

Characteristic 10.  Lateral branch pattern
The visual assessment of the appearance shall be noted.

Semi-erect Horizontal Hanging

Characteristic 11. Spike: Colour
The colour of spike shall be noted within 2-3 weeks after the emergence of the spikes.

Characteristic 12. Spike: Peduncle length
It shall be measured from the base of the spike to the base of the first pedicel, on an average from

10 randomly selected spikes from the middle of the vine.
Characteristic 13. Spike: Length

It shall be measured from the base of the first pedicel to the tip of the spike, on an average from

10 randomly selected spikes.
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»15 cm

10-15 cm

Short Medium Long

Characteristic 14. Spike: Twisting

Visual assessment of the entire vine

Absent Present
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Characteristic 15.  Spike: Proliferation

Visual assessment of the entire vine

Absent Present

Characteristic 16.  Number of berries/spike

Average number of berries from 10 randomly selected spikes.

Characteristic 17.  Spike: Setting

Visual assessment of the extent of compactness of the berries

Loose Compact
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Characteristic 18.  Number of spikes per lateral branch

Counting shall be done from 10 randomly selected lateral branches of the middle of the vine.

Characteristic 19.  Berry: Shape
Visual observation of the shape of fruits

Characteristic 20.  Berry: Size
Average diameter of 25 randomly selected matured berries shall be measured. Berries are filtered
through 3 standard sieves having mesh size of below 4.25, 4.25 to 3 and above 3 mm and

accordingly the size is calculated.

Characteristic 21.  Time of harvest maturity

Number of days from flowering to maximum maturity of berries shall be noted.

Characteristic 22.  Bulk density
Dried black pepper berries shall be filled in 1 litre measuring flask/cylinder and its weight noted

in grams.

I X. DUS testing centers

Nodal DUS Test Centre Other DUS Test Centers

Indian Institute of Spices Research | ISR-Experimental farm, Peruvannamuzhi,
(ICAR), Marikunnu. PO, Calicut-673012, | Calicut-673528

Kerala. Cardamom Research Centre, Appangala,
Heravanad. PO, Madikeri, Karnataka
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Small Cardamom (Elettaria cardamomum Maton)

Subject

These test guidelines shall apply to all varieties, hybrids and parental lines of Small

Cardamom (Elettaria cardamomum Maton).

Planting material required

1.

The Protection of Plant Varieties and Farmers’ Rights Authority (PPV&FRA) shall
decide when, where and in what quantity and quality the planting 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 planting 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 number of planting material
(suckers) to be supplied by the applicant shall be: 50 suckers (one sucker/planting
unit contains one matured shoot with minimum of one vegetative bud).

The planting material supplied should be healthy, not lacking in vigor or affected by
any pests or diseases.

The planting material submitted shall not have subjected to any chemical or bio-
physical treatment, unless the Competent Authority allow or request for such

treatment. If it has been treated, full details of the treatment must be given.

I11. Conduct of tests

1.

The minimum duration of DUS tests shall normally be at least two independent similar

growing cycles. For the purposes of these test guidelines, one growing cycle is

considered to be the period of vegetative growth, flowering, fruit development and

harvest.

The tests shall normally be conducted at least 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 examinations at another appropriate

test site or under special test protocol on expressed request of the applicant.
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3. The field tests shall be carried out under conditions favouring normal growth and

expression of all test characteristics. As a minimum, each test should include three
replicates of six plants each. 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.
Test plot design:

Spacing : 3 m between plants

Plants/replication : 6 (Minimum)

Number of replication  : 3
Additional test protocol 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 testing of varieties, hybrids and parental lines for their DUS test.

For the assessment of Distinctiveness and Stability, observations shall be made on at least
six plants or parts taken from each of six plants per replication.

For the assessment of Uniformity, a population standard of 1% with an acceptance
probability of at least 95 % shall be applied.

Unless otherwise indicated, all the leaf characters should be recorded on the sixth leaf
from top of the tallest shoot (matured shoot).

Unless otherwise indicated, all observations on the panicle characters shall be recorded at
third harvest in the growing cycle. Unless otherwise indicated, all the observations on the
capsule characters shall be recorded on the matured capsules at third harvest in the
growing cycle.

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

V. Grouping of the 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 evenly

distributed across all varieties in the collection, are suitable for grouping purpose.
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2. The following characteristics shall to be used for grouping small cardamom varieties:

1) Plant: Panicle growth habit (Characteristic 1)

i) Plant: Leaf stem (pseudostem) pigmentation (Characteristic 4)
1)) Leaf: Pubescence (Characteristic 8)

iv) Panicle (Characteristic 13)

V) Panicle: Branching pattern (Characteristic 14)

Vi) Flower: Labellum varigation (Characteristic 16)

vii)  Capsule: Shape (Characteristic 19)

viii)  Capsule: Matured capsule colour (Characteristic 22)

V1. Characteristics and symbols

1. To assess Distinctiveness, Uniformity and Stability, the characteristics and their states as

given in the Table of characteristics (Section V1) 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 shall

always be included in the description of the variety, except when the state of expression of
any of these characters are 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 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 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 characteristics are given in the
sixth column of the Table of characteristics.
. Type of assessment of characteristics indicated in column seven of Table of

characteristics are 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

Visual assessment by observation of individual plant or parts of plants
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VII. Table of characteristics

S.No Characteristics States Note Example variety Stage of Type of
observation | assessment
1 2 3 4 5 6 7
1. Plant: Panicle Prostrate 1 ISR Suvasini, ICRI 6 | Third harvest | VG
*) growth habit Semi-erect 3 PV 2,ICRI 5
(+) Erect 5 ICRI 2
2. Plant: Height Short (<2.5) 3 ISR Vijetha Peak MS
+) (m) Medium (25-3.5) | 5 ISR Suvasini flowering
Tall (>3.5) 7 IISR Avinash, ICRI 6
3. Plant: Number of Few (<15) 3 - Peak MS
bearing tillers Medium (15-35) 5 ISR Suvasini, ICRI 3 | flowering
High (>35) 7 ISR Avinash, ICRI 5
PV 2
4, Plant: Leafy stem Pale green (139D) |1 ICRI 4 Third harvest | VG
™ (pseudostem) Dark green (139 A) | 3 ISR Avinash
pigmentation Light purple (69 B) | 5 -
5. Plant: Leafy stem Thin (< 1) 3 IISR Vijetha, PV 1 Third harvest | MS
+) (pseudostem) Medium (1- 2) 5 ISR Avinash
thickness Thick (> 2) 7 PV 2,ICRI 5
(cm)
6. Leaf: Lamina shape | Lanceolate 1 - Initiation of | VG
™ Oblong —lanceolate | 3 ISR Suvasini, first flower
+) ISR Avinash, PV 2
Ovate 5 -
7. Leaf: Colour Light green (137C) | 1 ICRI 3 Initiation of | VG
™ Green (137 B) 3 PV 2,ICRI 6 first flower
Dark green (137 A) | 5 IISR Anivash
8. Leaf: Pubescence Glabrous 1 ISR Avinash, PV 2 Initiation of | VS
™ Puberulent 3 ISR Suvasini first flower
Pubescent 5 IISR Vijetha
9. Leaf: Anthocyanin Absent 1 ISR Anivash Initiation of | VG
colouration of midrib | Present 9 - first flower
10. Panicles per tiller Normal (<3) 1 ICRI 1, ICRI2,PV 2 Third harvest | MS
™) High (=3) 3 IISR Suvasini
11. Panicle: Number of | Less (<30) 3 PV 1, lISR Vijetha Third harvest | MS
panicles per plant Medium (30-45) 5 ISR Avinash
High (>45) 7 IISR Suvasini, ICRI 6,
PV 2
12. Panicle: Length Short (<50) 3 PV 1,ICRI 3 Seven MS
™ (cm) Medium (50-75) 5 ISR Avinash, ICRI5 | months after
(+) Long (>75) 7 ICRI 6, ISR Suvasini | panicle
emergence
13. Panicle Simple 1 ICRI 5, ISR Vijetha Seven VG
*) Compound 9 - months after
(+) panicle
emergence
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14, Panicle: Branching Distal 1 - Seven VG
*) pattern Entire 3 - months after
(+) Proximal 5 - panicle
emergence
15. Panicle: Internodal Short (<1) 3 PV 1 Seven MS
*) length Medium (1 -3) 5 Mudigere 2 months after
(cm) High (> 3) 7 ISR Suvasini panicle
emergence
16. Flower: Labellum Absent 1 Kalarickal white Peak VG
*) variegation Present 9 ICRI 3, lISR Vijetha flowering
(*)
17 Capsules: Number Low (<2) 3 Mudigere 1 Seven MS
*) of capsules per Medium (2-4) 5 ISR Avinash months after
+) cincinni High (>4) 7 ICRI 6 panicle
emergence
18. Capsules: Number of | Low (<30) 1 - Seven MS
capsules per panicle | Medium (30-60) 3 ISR Avinash, ICRI 4 | months after
High (61-90) 5 ICRI5, PV 2 panicle
Very high (>90) 7 - emergence
19. Capsule: Shape Globose 1 Mudigere 2 100 days VG
*) Ovoid 3 PV 2, ICRI 5, after flower
+) ISR Avinash opening
Ellipsoid 5 PV 1
20. Capsule: Length Short (<10) 3 ICRI 3, IISR Vijetha 100 days MS
+) (mm) Medium (10-20) 5 PV 2, APG 416 after flower
Long (>20) 7 PV 1 opening
21. Capsule: Width Small (< 5) 3 PV 1 100 days MS
(+) (mm) Medium (5-10) 5 ISR Avinash after flower
Bold (>10) 7 PV 2, ICRI 5 opening
22. Capsule: Matured Yellow (144 B) 1 ISR Suvasini 100 days VG
*) capsule colour Pale green (143 D) | 3 ICRI 2 after flower
Parrot green (141 C) | 5 PV 2, ICRI5 opening
Dark green (141 B) | 7 ISR Avinash
23. Number of Few (<15) 3 PV 1 100 days MS
seeds/capsule Medium (15-25) 5 ICRI5, PV 2 after flower
Many (>25) 7 ISR Avinash opening
24, Dry recovery Low (>16) 1 PV 1 Matured and | MG
*) (%) Medium (16-19) 3 ISR Suvasini, PV 2 dried
(+) High (19-22) 5 ICRI 5 capsules at
Very high (>22) 7 - third harvest
25. Seed weight Low (<65) 3 - Matured and | MG
+) (%) Medium (65-75) 5 ICRI 6, PV 2 dried
High (>75) 7 ISR Suvasini capsules at
third harvest
26. Essential oil Low (< 6) 1 ICRI3, PV 1 Matured and | MG
*) (%) Medium (6 - 9) 3 ISR Avinash, ICRI5 | cured
(+) High (> 9) 5 ICRI 6, PV 2 capsules at

third harvest
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V111. Explanation for the Table of characteristics
Characteristic 1. Plant: Panicle growth habit

Prostrate Semi-erect Erect

Characteristic 2. Plant: Height
Plant height shall be measured on the tallest shoot (up to the distal, fully opened leaf axil).

Characteristic 5. Plant: Leafy stem (pseudostem) thickness

Psuedostem diameter shall be measured at the 10 cm height from the ground level on an average
from the randomly selected 25 matured shoots per replication.

Characteristic 6. Leaf:

Lamina shape

1 3 5
Lanceolate Oblong-lanceolate Ovate
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Characteristic 12. Panicle: Length

50-75 cm

50 cm

Short Medium Long

Simple Compound
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Characteristic 14. Panicle: Branching pattern

Distal Entire Proximal

Characteristic 16. Flower: Labellum variegation

Absent Present
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Characteristic 17. Capsules: Number of capsules per cincinni

Counting should be done from 25 randomly selected panicles and cincinnus at third

harvest.

Low Medium High

Characteristic 19. Capsule: Shape

Globose Ovoid Ellipsoid
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Characteristic 20. Capsule: Length

Short Medium Long

Characteristic 21. Capsule: Width

— < 5mm — — 5-10mm — —>10mm ——
3 5 7
Small Medium Bold
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Characteristic 24. Dry recovery (%)
100 g of matured capsules are to be dried (to the moisture content of 11-12%) by
maintaining the temperature 45 to 50°C. The difference in fresh and dry weight is

converted in to per cent recovery.

Characteristic 25. Seed weight (%0)
Seed weight percentage: Weight of seeds from 1000 dried capsules X 100
Weight of 1000 dried capsules

Characteristic 26. Essential oil (%)

Should be extracted by hydro-distillation method (Steam volatile oil, Modified Clevenger
method, No. 5.0 ASTA, 1968 pp. 8) on dry whole capsule weight basis. Dried cardamom
capsules (20 g per genotype per replication) has to be crushed and the seeds are separated
and weighed. The decorticated seeds are subjected to hydrodistillation in a Clevenger-
type apparatus for 3 hours and volatile oil yield is recorded. The percentage of oil is

computed as volume by weight basis.

IX. DUS testing centres

Nodal DUS Test Centre Other DUS Test Centres
Indian Institute of Spices Research, | Indian Cardamom Research Institute (Spices
Cardamom Research Centre, | Board), Myladumpara, Kailasanadu P.O., Idukki,

Appangala, Madikeri, Kodagu, | Kerala - 685 553.
Karnataka — 571 201.
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Indian Mustard (Brassica juncea L. Czern & Coss) and Karan Rai
(Brassica carinata A Braun)

I. Subject

These test guidelines shall apply to all varieties, hybrids, transgenics and parental lines of
Indian mustard (Brassica juncea L. Czern & Coss) and Karan rai (Brassica carinata A
Braun).

Il. 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 seed material 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 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 500
gram in the case of the candidate variety or hybrid and 250 gram 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. Parental lines should
be packed in one packet.

2. The seed submitted shall have at least 85 % germination, 98 % physical purity, highest
genetic purity, uniformity, sanitary and phytosanitary standards. In addition, the moisture
content of the seed shall not exceed 8 % 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.

3. The seed material submitted shall not have been subjected to any chemical or biophysical

treatment.
I11. Conduct of tests

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

growing seasons.
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2. The test shall normally be conducted at least 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 plants or
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 700 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 : 6
Row length : 6m
Row to row distance : 45 cm
Plant to plant distance : 15cm
Expected total number of plants : 720
Number of replications : 3

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

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

IVV. 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 Distinctiveness and Stability, observations shall be made on 60
plants or parts of 60 plants, which shall be equally divided among 3 replications (20
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), of parental

192



lines a population standard of 2 % with an acceptance probability of at least 95 % and for
varieties and hybrids, a population standard of 5 % with an acceptance probability of at
least 95 % shall be applied. In the case of a sample size of 700 plants the number of off-
types should not exceed 10 in parental lines and 25 in varieties and hybrids.

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

Unless otherwise indicated, all observations on the leaf shall be made on the fully

developed leaves in between bud formation and flower initiation.

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 purpose.

The following characteristics shall be used for grouping Indian mustard and Karan rai

varieties:
) Leaf : Number of lobes (Characteristic. 4)
i) Flower Time of flowering (Characteristic. 8)
iii) Plant : Main shoot length (Characteristic. 12)
iv) Siliqua Number of seeds per siliqua (Characteristic. 20)

V1. Characteristics and symbols

1.

3.

To assess Distinctiveness, Uniformity and Stability, the characteristics and their states as
given in the Table of characteristics (Section V1) shall be used.

Note (1 to 9), 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
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or by the environmental conditions of the testing region. Under such exceptional situation,

adequate explanation shall 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 given in the

explanation of figure(s) for clarity and not for colour variation.

4. A decimal code number in the seventh column of table of characteristics indicates the
optimum stage for the observation of each characteristic during the growth and
development of plant. The relevant growth stages corresponding to these decimal code

numbers are described below:

Decimal code for the growth stages:

Code Growth stage

00 Dry seed

50 Bud formation

60 Flower initiation

62 Few buds are open on terminal raceme

79 All seeds of siliquae on terminal raceme are dark
85 Maturation

90 Seeds in upper siliquae show brown areas

100 After harvest

5. Type of assessment of characteristics indicated in column eighth 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 of individual plants or parts of plants
VG: Visual assessment by a single observation of a group of plants or part of plants
VS: Visual assessment by observations of individual plants or parts of plants
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VII. Table of Characteristics

S. | Characteristics | States Notes | Example varieties Stage of Type of
No. observation | assessment
B. juncea B.carinata | (Code No.)
1 2 3 4 5 6 7 8
1. Leaf: Hairiness Absent 1 Basanti, RH 781 Kiran, PC5 50-60 VS
(+) Sparse 3 Varuna, Pusa Bold | -
Dense 5 CS 52, Geeta -
2. | Leaf: Colour Light green 1 NDRE 4 - 50-60 VG
*) Medium 2 Varuna, B1O 902 -
green
Dark green 3 GM1 Kiran, PC5
3. Leaf: Lobes Absent 1 - - 50-60 VS
E:)) Present 9 Varuna Kiran, PC 5
4. | Leaf: Number of | Low (<5) 3 - - 50-60 MS
(*) | lobes Medium 5 Kranti PC5
(6 —<8)
High (> 8) 7 CS 52, RH 819 Kiran
5. Leaf: Dentation Entire 1 - Kiran, PC5 50-60 VS
E:)) of margin Dentate 2 Varuna, BI1O 902 -
Serrate 3 NDRE 4
6. Leaf: Length B. juncea
(cm) Short (<25) | 3 NDRE 4 50-60 MS
Medium 5 Varuna
(26 —<30)
Long 7 RH 781, PCR 7
(>30)
B. carinata
Short 3 - 50-60 MS
(<30)
Medium 5 PC5
(31-<35)
Long(>35) |7 Kiran
7. | Leaf: Width Narrow (< 3 NDRE 4 - 50-60 MS
(cm) 10)
Medium 5 Varuna, GM 1 PC5
(10-12)
Broad 7 RH 781, PCR 7 Kiran
(>12)
8. | Flower: Time of | B. juncea
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™)

flowering

(50 % of the
plant with at least
one open flower)

Early
(<40 days)

NDRE 4

Medium
(41 - <50
days)

B10 902, GM 1

Late
(> 50 days)

RH 8113

60-62

MG

B. carinata

Early
(< 50 days)

Medium
(51 -<60
days)

PC5

Late
(> 60 days)

Kiran

60-62

MG

*)

Flower: Colour
of petals

White

Light yellow

Pusa Mahak

Yellow

Varuna, BIO 902

Kiran, PC 5

Orange

60-62

VG

10.

Flower: Length
of petals
(cm)

Short(<1.2)

NDRE 4

Medium
(1.2-1.5)

a1l W| | WIN|F

Pusa Bold, Rohini

Kiran

Long (>1.5)

PC5

60-62

MS

11.

Flower: Width of
petals(cm)

Narrow
(<0.6)

Medium
(0.6-0.7)

Basanti, BIO 902

Broad (>0.7)

RL 1359

Kiran, PC 5

60-62

MS

12.
*)

Plant: Main shoot
length
(cm)

Short
(<40)

Kiran

Medium
(41-<50)

RCC 4

JTC1

Long
(51-<60)

GM1

Very long
(>60)

Rohini, Geeta

79

MS

13.
*)

Plant : Height
(cm)

Short (< 130
)

NDRE 4

Medium
(131- <150)

S. Asech

Tall
(151 - <170)

Varuna, Pusa Bold

Kiran

Very tall
(>170)

Basanti, RH 819

PC5

79

MS

14,
*)

Siliqua: Length
(cm)

Short
(<4.5)

Kanti

Kiran

85

MS
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(+) Medium 5 RH 30 PC5
(4.5-5.5)
Long 7 Pusa Bold -
(>5.5)
15. | Siliqua: Length Short 3 Geeta PC5 85 MS
of beak (<0.8)
(cm) Medium 5 PBR 97, PCR 7 -
(0.8-<1.2)
Long 7 Pusa Bahar -
(>1.2)
16. | Siliqua: Number | Very few 3 NDRE 4 Kiran, PC5 85 MS
(*) | on main shoot (<40)
Few (41 - 5 Varuna JTC1
<50)
Medium 7 Rohini -
(51 - <60)
Many (> 60) Geeta -
17. | Siliqua: Density | Low (<0.7) NDRE 4 PC5 85 MS
(+) | on main shoot Medium 5 Varuna -
(0.7-0.8)
High (>0.8) 7 - Kiran
18. | Siliqua: Angle Appressed Sanjucta Asech Pusa 85 VG
(*) | with main shoot Swarnim
(+) Semi 2 Rohini, Geeta PC5
appressed
Open 3 Varuna Kiran
19. | Siliqua : Texture | Smooth 3 - - 85 VS
*) Undulated 5 Varuna -
() Constricted 7 Basanti Kiran, PC5
20. | Siliqua: Number | Very few 3 - - 85 MS
(*) | of seeds per (<12)
siliqua Few (13-<16) | 5 GM 1, Varuna PC5
Medium (17- CS 52, Sej-2 -
<20)
Many (>20) |9 Geeta -
21. | Maturity period B. juncea
(:) Early 3 NDRE 4 90 MG
(+) (<110 days)
Medium 5 SEJ 2
(111 <130
days)
Late 7 Varuna, Rohini
(131-<150
days)
Very late 9 -

(> 150 days)
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B. carinata

Early (<120
days)

Medium (120
-<140 days)

PC5

Late (140-
<160 days)

Kiran

Very late (>
160 days)

90

MG

22.
*)

Seed: Seed
colour

Yellow

Basanti

Kiran

Reddish
brown

CS 52

PC5

Brown

RCC 4

Dark brown

BIO 902

Black

100

VG

23.
*)

Seed: Size
(Weight of 1000
seeds)

B. juncea

Small (<5.0
9)

Kranti

Medium
(5.0-6.0 g)

Rohini

Bold (>6.0 g)

Pusa Bold

100

MG

B. carinata

Small (<4.0
g)

Medium
(4.0-6.0 g)

Kiran, PC 5

Bold (>6.0 g)

100

MG

24.
(*)
(+)

Seed: Oil content
(%)

Low (<38)

PC5

Medium
(38-<42)

CS 52, Varuna

Kiran

High (42- 46)

Rohini

Very high
(>46)

100

MG
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VIIl. Explanation on the Table of characteristics

Characteristic 1. Leaf: Hairiness

Leaf hairiness should be observed on lower side of the leaf.

Absent Sparse

Characteristics 3. Leaf: Lobes

Absence or presence of lobes should be observed on the fully developed leaf between bud
formation to flower initiation stage. Parts of the leaf blade are considered as lobes if their length
is at least equivalent to the width of the leaf petiole at their point of attachment and if the upper
notch of the blade has at least half the length of the lobe itself. Secondary lobe(s) are not
counted.

Characteristic 5. Leaf: Dentation of margin

Dentation of leaf should be observed on upper one third part of the leaf blade.

-
—= =
- e
)/“"
R =
I

1 2 3
Entire Dentate Serrate
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Characteristic 14. Siliqua: Length
Siliqua length between pedicel and beak. It should be measured at lower one third portion of

main shoot.

Characteristic 17. Siliqua: Density on main shoot

It should be computed as a ratio between number of Siliquae born on main shoot and main shoot
length.

Characteristic 18. Siliqua: Angle with main shoot

Siliqua angle should be observed between main shoot and pedicel at lower one-third portion of

main shoot.

!-’.'- v \ e

v N %

\ Y4
lh 5 y o
I
1 2 3
Appressed Semi-appressed Open

Characteristic 19. Siliqua: Texture

3 5 -7
Smooth Undulated Constricted
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Characteristic 21. Maturity period
Maturity duration should be recorded as days from date of sowing to when 75 % of siliquae turn

yellowish.

Characteristic 24. Seed: Oil content

Oil content of the seed shall be estimated by the Near Infrared Reflectance Spectroscopy
(NIRS) Kumar et. al. 2003. Oil content of dry seed is determined using NIR & NMR (Non
destructive techniques) from the harvested seeds. Near infrared reflectance spectroscopy (NIRS)
analysis is a technique based on the principle of diffuse reflectance spectroscopy. This technique
utilizes measurements of energy in the 0.8-2.5 um range which is diffusely reflected from the
samples. An integrating sphere detector measures almost all energy reflected from the sample.
The reflected radiation from the sample at a series of wavelength is followed by measurements
of reflectance of a standard reference surface at the same wavelengths. The reflectance from the
sample is reported relative to the standard reflector. In this method, little radiation is absorbed
and the angle of reflectance is equal to the angle of incidence. The incident radiation penetrates
the surface of sample a small distant and can transfer vibrational energy to the bonds of the
molecules in the sample. The energy is transferred when the frequency of the incident radiation
is the same as the frequency (Fundamental or overtone) of the chemical bond. A series of sample
that contain known amounts of a given concentration are scanned to find correlation between the
analyte concentration and the absorption of NIR radiation. With a mathematical correlation
transform, an equation can be developed to determine the concentration of analyte. The method

requires little, if any sample preparation and can handle both the liquid and solid samples.

It is known that certain constituents absorb light energy at specific wavelengths. For
instance, moisture absorbs the maximum at 1.94 um band of near infrared light, protein adsorbs
at 2.18 um band and oil between 2.31 um and 2.33 pum bands. By irradiating a sample with
specific wavelength of near infrared light, it is possible to predict the per cent concentration of
analyte by measuring the energy reflected which is inversely proportional to the energy
absorbed.

A broad band tungsten-halogen lamp provides light rich in near infrared wavelengths. A
lens, located below the lamp focuses the light into parallel rays. The light beam is periodically
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interrupted by the chopper wheel to provide an alternating signal to the detector and thus
enhance the stability of the readings. The chopped light is passed through NIR filters, which
allow only the selected bands of near infrared light to pass through them irradiate the sample. An
aperture block all outside light and allow only the filtered, columnated light to pass through the
sample. Some of the near infrared light is absorbed by the sample and the rest is reflected. The
detector measures the energy of the diffused light being reflected. The detector signal is
amplified and converted in to digital form for further processing.

The measured reflectance energy, for each filter, is converted to a machine logarithm that
is used along with the calibration constants to predict concentration of the constituent. The
equation is
Concentration (%) = Ka + Ko x Log (1/Rp) + K3 x log (1/R1)

----------------- + Kn + log (1/Ry)
Where, Ka is the bias adjustment for the calibration;
Ko is the coefficient for the first filter position ;
Log (1/Ry) is the first machine log of the measured reflectance (absorption).

K is the second filter’s machine logarithm of the reciprocal reflectance (absorption).

IX. Name of DUS Test Centre:

Nodal DUS Test Centre Other DUS Test Centres

Brassica juncea Brassica carinata
Directorate of Rapeseed-Mustard CSAUAT, Kanpur CCSHAU, Hisar
Research, Sewar, Bharatpur-321303 | CCSHAU, Hisar
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Rapeseed (Brassica rapa L.)

Subject

These test guidelines shall apply to all varieties, hybrids, transgenics and parental lines of
rapeseed (Brassica rapa syn. B. campestris), comprising brown sarson (Brassica rapa var.
brown sarson), yellow sarson (Brassica rapa var. yellow sarson) and toria (Brassica rapa
var. toria).

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 seed material 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 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 500
gram in the case of the candidate variety or hybrid and 250 gram 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. Parental lines should
be packed in one packet.

2. The seed submitted shall have at least 85 % germination, 98 % physical purity, highest
genetic purity, uniformity, sanitary and phytosanitary standards. In addition, the moisture
content of the seed shall not exceed 8 % 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.

3. The seed material submitted shall not have been subjected to any chemical or bio-
physical treatment.
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5.
6.

Conduct of tests
1.

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

The test shall normally be conducted at least 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.

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 plants or 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 700 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.

Test plot design

i. Number of rows : 6

ii. Row length : 6m
iii. Row to row distance : 45 cm
iv. Plant to plant distance : 15cm
v. Expected total number of plants : 720
vi.  Number of replications ; 3

Observations should not be recorded on plants in border rows.
Additional test protocol for special purpose shall be established by the PPV & FR
Authority.

IVV. 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.
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2. For the assessment of Distinctiveness and Stability, observations shall be made on 60
plants or parts of 60 plants, which shall be equally divided among 3 replications (20
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), of parental
lines a population standard of 2 % with an acceptance probability of at least 95 % and for
varieties and hybrids, a population standard of 5 % with an acceptance probability of at
least 95 % shall be applied. In the case of a sample size of 700 plants the number of off-
types should not exceed 10 in parental lines and 25 in varieties and hybrids.

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

5. Unless otherwise indicated, all observations on the leaf shall be made on the fully

developed leaves in between bud formation and flower initiation.

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

i) Leaf : Number of lobes (Characteristic. 4)

i)  Flower : Time of flowering (Characteristic. 8)

i)  Plant : Main shoot length (Characteristic. 12)

iv) Siliqua : Number of seeds per siliqua (Characteristic. 20)

V1. Characteristics and symbols

1. To assess Distinctiveness, Uniformity and Stability, the characteristics and their states as
given in the Table of characteristics (Section V1) shall be used.

2. Note (1 to 9), shall be used to describe the state of each character for the purpose of
digital data processing.

3. Legend:
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(*) 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 explanation on the Table of characteristics in section VIII. It is to be noted that for

4.

certain characteristics, the plant parts on which observations to be taken are given in the
explanation of figure(s) for clarity and not for colour variation.
A decimal code number in the sixth column of table of characteristics indicates the
optimum stage for the observation of each characteristic during the growth and
development of plant. The relevant growth stages corresponding to these decimal code

numbers are described below:

Decimal code for the growth stages:

Code Growth stage
00 Dry seed
50 Bud formation
60 Flower initiation
62 Few buds are open on terminal raceme
79 All seed of siliquae on terminal raceme are dark
85 Maturation
90 Seeds in upper siliquae show brown areas
100 After harvest
5. Type of assessment of characteristics indicated in column seventh 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 of individual plants or parts of plants

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

VS: Visual assessment by observations of individual plants or parts of plants
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VIIl. Table of Characteristics
S. No. | Characteristics | States Notes | Example varieties Stage of Type of
observatio | assessm
n ent
1 2 3 4 5 6 7
1. Leaf: Hairiness | Absent 1 PT 303, Pusa Gold 50-60 VS
(+) Sparse 3 M 27, TS 36
Dense 5 KBS 3
2. Leaf: Colour Light green 1 - 50-60 VG
(*) Medium green 2 PT 303,JT 1
Dark green 3 -
Purple green 4 -
3. Leaf: Lobes Absent 1 Jhumka 50-60 VS
E:)) Present 9 PT 303, Pusa Gold
4, Leaf: Number Low (<5) 3 - 50-60 MS
*) of lobes Medium (6 -<8) |5 JT 1, Bhawani
High (> 8) 7 KOS 1, KS 101
5. Leaf: Dentation | Entire 1 - 50-60 VS
*) of margin Dentate 2 Pusa Gold
(+) Serrate 3 Jhumka
6. Leaf : Length Short (< 12) 3 Jhumka 50-60 MS
(cm) Medium (12-15) |5 PT 303
Long (>15) 7 Pusa Gold
7. Leaf: Width Narrow (< 4.0) 3 Jhumka 50-60 MS
(cm) Medium (4 6) |5 PT 507, TH 68
Broad (> 6) 7 PT 303, Pusa Gold
8 (*) | Flower: Time of | Early (<35 days) |3 Bhawani 60-62 MG
flowering
(50% of the Medium (36 -<45 | 5 PT 303
plant with at days)
least one open Late (> 45 days) 7 TL 15
flower)
9. Flower: Colour | White 1 - 60-62 VG
™) of petals Light yellow 2 -
Yellow 3 Bhawani, Jnumka
Orange 4 -
10. | Flower: Length | Short (<1.2) 3 Bhawani, Jhumka 60-62 MS
?f P)eta's Medium (1.2-1.5) |5 TL 15, TH 68
cm
Long (>1.5) 7 -
11. | Flower: Width | Narrow (<0.6) 3 Jhumka 60-62 MS
of petals Medium (0.6-0.7) | 5 IT1
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(cm) Broad (>0.7) 7 TL 15, Pusa Gold
12. | Plant: Main Short (<40) 3 Pusa Gold 79 MS
) Sf:‘r?l‘“ length  "\edium (41- <50) |5 Bhawani, Jhumka
(em) Long (51-<60) |7 TH 68
Verylong (>60) |9 -
13. Plant: Height Short (< 80) 3 - 79 MS
*) (cm) Medium (81-<90) | 5 Pusa Gold
Tall (91 - <100) 7 PT 507, Jhumka
Very tall (>100) |9 JT1,TL15
14. | Siliqua: Length | Short (<4.5) 3 Bhawani, TS 36 85 MS
g:)) (cm) Medium (4555) | 5 M 27, TH 68
Long (> 5.5) 7 -
15. | Siligua: Length | Short (<0.8) 3 - 85 MS
of beak Medium (0.8— | 5 Bhawani, JT 1
(cm) <12)
Long (>1.2) 7 Jhumka
16. Siliqua: Number | Very few (< 40) 3 PT 507, Jhumka 85 MS
(*)  |onmainshoot a1 <50y |5 Bhawani, PT 303
Medium (51 - 7 JT1
<60)
Many (> 60) 9 -
17. Siliqua: Density | Low (<0.7) 3 Jhumka 85 MS
(+) | onmainshoot  iqiim (0.7-0.8) | 5 JT 1, Pusa Gold
High (>0.8) 7 NDYS 2,RS 1
18. Siliqua: Angle | Appressed 1 - 85 VG
(:) with main shoot Semi appressed 5 .
) Open 3 PT 303, Pusa Gold
19. Siliqua: Texture | Smooth 1 Pusa Gold, Bhawani 85 VS
(*) Undulated 9 -
(+)
20. Siligua: Number | Very few ( <12) 3 - 85 MS
*) Siflizeuess per Few (13-<16) 5 IT1
Medium (17-<20) |7 PT 303
Many (> 20) 9 Pusa Gold, Jhumka
21. Maturity period | Early (<81 days) |3 - 90 MG
(*) Medium (82 - 5 Bhawani, TS 36
(+) <100 days)
Late (101-<120 7 PT 303, PT 507

days)
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Very late (> 120 9 KOS 1, KS 101
days)
22. Seed: Seed Yellow 1 Jhumka, Pusa Gold 100 VG
™ colour :
Reddish brown 2 JT 1, THG8
Brown 3 Bhawani
Dark brown 4 -
23. Seed: Size Small (<3.59) 3 Pusa Gold 100 MG
(*) | (Weight of 1000 "\zeqiim 35 4.0 |5 PT 303, Jhumka
seeds) Q)
Bold (>4.0 g) 7 GS 1, Ragini
24. _ Low (<38) 3 - 100 MG
(*) Seed : Oil Medium (38 —<42 | 5 Pusa Gold, TH 68
(+) content )
(%) High (42- 46) 7 PT 303, JT 1,
Jhumaka
Very high (>46) 9 -

VIIl. Explanation on the Table of characteristics

Characteristics 1. Leaf: Hairiness

Leaf hairiness should be observed on lower side of the leaf.

Absent

Sparse

Characteristic 3. Leaf: Lobes

Absence or presence of lobes should be observed on the fully developed leaf between bud

formation to flower initiation stage. Parts of the leaf blade are considered as lobes if their length

is at least equivalent to the width of the leaf petiole at their point of attachment and if the upper
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notch of the blade has at least half the length of the lobe itself. Secondary lobe(s) are not
counted.

Characteristic 5. Leaf: Dentation of margin

Dentation of leaf should be observed on upper one third part of the leaf blade.

7

3
Entire Dentate Serrate

Characteristic 14. Siliqua: Length
Siliqua length between pedicel and beak. It should be measured at lower one third portion of

main shoot.

Characteristic 17. Siliqua: Density on main shoot

It should be computed as a ratio between number of Siliquae born on main shoot and main shoot
length.

Characteristic 18. Siliqua: Angle with main shoot

Siliqua angle should be observed between main shoot and pedicel at lower one third portion of

main shoot.
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Characteristic 19. Siliqua: Texture

1 9
Smooth Undulated

Characteristic 21. Maturity period
Maturity duration should be recorded as days from date of sowing to when 75 % of siliqua turn

yellowish.
Characteristic 24. Seed: Oil content

Oil content of the seed shall be estimated by the Near Infrared Reflectance Spectroscopy
(NIRS) (Kumar et. al. 2003). Oil content of dry seed is determined using NIR & NMR (Non
destructive techniques) from the harvested seeds. Near infrared reflectance spectroscopy (NIRS)
analysis is a technique based on the principle of diffuse reflectance spectroscopy. This technique
utilizes measurements of energy in the 0.8-2.5 um range which is diffusely reflected from the
samples. An integrating sphere detector measures almost all energy reflected from the sample.
The reflected radiation from the sample at a series of wavelength is followed by measurements
of reflectance of a standard reference surface at the same wavelengths. The reflectance from the
sample is reported relative to the standard reflector. In this method, little radiation is absorbed
and the angle of reflectance is equal to the angle of incidence. The incident radiation penetrates
the surface of sample a small distant and can transfer vibrational energy to the bonds of the
molecules in the sample. The energy is transferred when the frequency of the incident radiation
is the same as the frequency (Fundamental or overtone) of the chemical bond. A series of sample

that contain known amounts of a given concentration are scanned to find correlation between the
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analyte concentration and the absorption of NIR radiation. With a mathematical correlation
transform, an equation can be developed to determine the concentration of analyte. The method

requires little, if any sample preparation and can handle both the liquid and solid samples.

It is known that certain constituents absorb light energy at specific wavelengths. For
instance, moisture absorbs the maximum at 1.94 um band of near infrared light, protein adsorbs
at 2.18 um band and oil between 2.31 um and 2.33 um bands. By irradiating a sample with
specific wavelength of near infrared light, it is possible to predict the per cent concentration of
analyte by measuring the energy reflected which is inversely proportional to the energy
absorbed.

A broad band tungsten-halogen lamp provides light rich in near infrared wavelengths. A
lens, located below the lamp focuses the light into parallel rays. The light beam is periodically
interrupted by the chopper wheel to provide an alternating signal to the detector and thus
enhance the stability of the readings. The chopped light is passed through NIR filters, which
allow only the selected bands of near infrared light to pass through them irradiate the sample. An
aperture block all outside light and allow only the filtered, columnated light to pass through the
sample. Some of the near infrared light is absorbed by the sample and the rest is reflected. The
detector measures the energy of the diffused light being reflected. The detector signal is
amplified and converted in to digital form for further processing.

The measured reflectance energy, for each filter, is converted to a machine logarithm that
is used along with the calibration constants to predict concentration of the constituent. The
equation is
Concentration (%) = Ka + Ko x Log (1/Ro) + K3 x log (1/R1)

----------------- + Kn + log (1/Ry)
Where, Ka is the bias adjustment for the calibration
Ko is the coefficient for the first filter position
Log (1/Ry) is the first machine log of the measured reflectance (absorption)

K is the second filter’s machine logarithm of the reciprocal reflectance (absorption)

IX. Name of DUS Test Centre:

Nodal DUS Test Centre Other DUS Test Centres
Directorate of Rapeseed-Mustard Research, | CSAUAT, Kanpur, AAU, Jorhat and
Sewar, Bharatpur-321303 GBPUAT, Pantnagar
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Gobhi Sarson (Brassica napus L.)

Subject

These test guidelines shall apply to all varieties, hybrids, transgenics and parental lines of

gobhi sarson (Brassica napus L.).
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 seed material 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 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 500
gram in the case of the candidate variety or hybrid and 250 gram 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. Parental lines should

be packed separately in one packet.

2. The seed submitted shall have at least 85 % germination, 98 % physical purity, highest
genetic purity, uniformity, sanitary and phytosanitary standards. In addition, the moisture
content of the seed shall not exceed 8 % 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.

3. The seed material submitted shall not have been subjected to any chemical or biophysical

treatment.
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5.
6.

Conduct of tests
1.

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

The test shall normally be conducted at least 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.

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 plants or 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 700 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.

Test plot design

i. Number of rows : 6

ii. Row length : 6m
iii. Row to row distance : 45 cm
iv. Plant to plant distance : 15cm
v. Expected total number of plants : 720
vi.  Number of replications ; 3

Observations should not be recorded on plants in border rows.
Additional test protocol for special purpose shall be established by the PPV & FR
Authority.

IVV. 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.
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For the assessment of Distinctiveness and Stability, observations shall be made on 60
plants or parts of 60 plants, which shall be equally divided among 3 replications (20
plants per replication).

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), of parental
lines a population standard of 2 % with an acceptance probability of at least 95 % and for
varieties and hybrids, a population standard of 5 % with an acceptance probability of at
least 95 % shall be applied. In the case of a sample size of 700 plants the number of off-
types should not exceed 10 in parental lines and 25 in varieties and hybrids.

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

Unless otherwise indicated, all observations on the leaf shall be made on the fully

developed leaves in between bud formation and flower initiation.

V. Grouping of varieties

1.

2.

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 purpose.
The following characteristics shall be used for grouping gobhi sarson varieties:

) Leaf : Number of lobes (Characteristic 4)

i) Flower Time of flowering (Characteristic 8)

iii) Plant : Main shoot length (Characteristic 12)

iv) Siliqua Number of seeds per siliqua (Characteristic 20)

V1. Characteristics and symbols

1.

To assess Distinctiveness, Uniformity and Stability, the characteristics and their states as
given in the Table of characteristics (Section V1) shall be used.
Note (1 to 9), shall be used to describe the state of each character for the purpose of

digital data processing.
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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 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 given in the

explanation of figure(s) for clarity and not for 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 growth and
development of plant. The relevant growth stages corresponding to these decimal code

numbers are described below:

Decimal code for the growth stages:

Code Growth stage

00 Dry seed

50 Bud formation

60 Flower initiation

62 Few buds are open on terminal raceme

79 All seeds of siliquae on terminal raceme are dark
85 Maturation

90 Seeds in upper siliquae show brown areas

100 After harvest

5. Type of assessment of characteristics indicated in column seventh 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 of individual plants or parts of plants

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

VS: Visual assessment by observations of individual plants or parts of plants
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VIl. Table of Characteristics

S. | Characteristics States Notes | Example | Stage of Type of

No. varieties | observation assessment
(Code No.)

1 2 3 4 5 6 7
1. Leaf: Hairiness Absent 1 GSL 1, 50-60 VS
(+) GSL 2

Sparse 3 Sheetal
Dense 5 -
2. Leaf: Colour Lightgreen |1 - 50-60 VG
(*) Medium 2 -
green
Dark green 3 GSL 1,
GSL 2
3. Leaf: Lobes Absent - 50-60 VS
(*) Present GSL 1,
(*+) GSL 2
4. Leaf: Number of Low (<5) |3 - 50-60 MS
(*) | lobes Medium 5 TERI (OE)
(6 —<8) R 03
High (> 8) 7 Sheetal
5. Leaf: Dentation of Entire 1 - 50-60 VS
(*) | margin Dentate 2 -
(+) Serrate 3 GSL 1,
GSL 2
6. Leaf : Length Short (<30) | 3 TERI (00) | 50-60 MS
(cm) R 9903
Medium 5 Sheetal
(31-<35)
Long(>35) | 7 Neelam
7. Leaf: Width Narrow 3 TERI (00) | 50-60 MS
(cm) (<10) R 9903
Medium 5 Sheetal
(10 -12)
Broad (> 12) | 7 Neelam
8. Flower: Time of Early 3 TERI (00) | 60-62 MG
(*) | flowering ( <50 days) R 9903
(50% of the plant Medium 5 TERI (OE)
with at least one (51 <60 R 03
open flower) days)
Late 7 Sheetal,
(> 60 days) Neelam
9. | Flower: Colour of White 1 - 60-62 VG
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(*) | petals Light yellow OCN 3
Yellow GSL 1,
GSL 2
Orange -
10. | Flower: Length of Short (<1.2) - 60-62 MS
petals (cm) Medium GSL 1
(1.2-15)
Long (>1.5) Neelam
11. | Flower: Width of Narrow GSL 1, 60-62 MS
petals (cm) (<0.6) Sheetal
Medium GSL 2
(0.6-0.7)
Broad Neelam
(>0.7)
12. | Plant: Main shoot Short - 79 MS
(*) | length (cm) (<40)
Medium GSL 2
(41- <50)
Long TERI (OE)
(51-<60) R 03
Very long -
(>60)
13. | Plant : Height (cm) | Short TERI (OE) | 79 MS
(*) (< 120) R 03
Medium GSL 1
(121- <140)
Tall -
(141 -<160)
Very tall -
(>160)
14. | Siliqua: Length Short - 85 MS
(*) | (cm) (<45)
(+) Medium TERI (OE)
(4.5-5.5) R 03
Long GSL1,
(>5.5) GSL 2
15. | Siliqua: Length of Short (<0.8) - 85 MS
beak (cm) Medium Sheetal
(0.8-<1.2)
Long (> 1.2) TERI (OE)
R 03
16. | Siliqgua: Number on | Very few - 85 MS
(*) | main shoot (<40)
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Few 5 Neelam

(41 - <50)

Medium 7 GSL1

(51 - <60)

Many (>60) | 9 -
17. | Siliqua: Densityon | Low (<1.2) |3 GSL 2 85 MS
(+) | main shoot Medium 5 GSL 1

(1.2 - 1.5)

High (>1.5) Neelam
18. | Siliqua: Angle with | Appressed - 85 VG
(*) | main shoot Semi -
(+) appressed

Open 3 GSL 1,

GSL 2

19. | Siliqua : Texture Smooth 1 GSL 1, 85 VS
*) GSL 2
(+) Undulated 9 -
20. | Siliqua: Number of | Very few 3 - 85 MS
(*) | seeds per siliqua (<12)

Few ( 5 Neelam

13-<16)

Medium 7 GSL 1

(17-<20)

Many (>20) | 9 -
21. | Maturity period Early (<120 |3 - 90 MG
(*) days)
+) Medium 5 TERI (OE)

(121 -<140 R 03

days)

Late (141- 7 GSL 1,

<160 days) GSL 2

Very late (> |9 -

160 days)
22. | Seed: Seed colour Yellow - 100 VG
(*) Reddish GSL 1,

brown Sheetal

Brown 3 GSC 5

Dark brown | 4 GSL 2

Black 5 -
23. | Seed: Size (Weight | Small 3 GSL1 100 MG
(*) | of 1000 seeds) (<3.50)

Medium 5 -

(3.5-4.09)
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Bold (>4.0g) | 7 -
24. | Seed: QOil content Low 3 GSL1 100 MG
*) | (%) (<38)
(+) Medium 5 GSL 2

(38 — <42)

High 7 Sheetal

(42- 46)

Very high 9 -

(>46)

VIIl. Explanation on the Table of Characteristics

Characteristic 1. Leaf: Hairiness

Leaf hairiness should be observed on lower side of the leaf.

Absent Sparse Dense

Characteristic 3. Leaf: Lobes

Absence or presence of lobes should be observed on the fully developed leaf between bud
formation to flower initiation stage. Parts of the leaf blade are considered as lobes if their length
is at least equivalent to the width of the leaf petiole at their point of attachment and if the upper
notch of the blade has at least half the length of the lobe itself. Secondary lobe(s) are not

counted.
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Characteristic 5. Leaf: Dentation of margin
Dentation of leaf should be observed on upper one-third part of the leaf blade.

A

P

3
Entire Dentate Serrate

Characteristic 14. Siliqua: Length
Siliqua length between pedicel and beak should be measured at lower one third portion of main

shoot.

Characteristic 17. Siliqua: Density on main shoot
It should be computed as a ratio between number of siliqguae born on main shoot and main shoot

length.

Characteristic 18. Siliqua: Angle with main shoot
Siliqua angle should be observed between main shoot and pedicel at lower one third portion of

| e
I by o
.E! 'I I A \ ir/

| ,-;?f \ W‘f:’ &

main shoot.

i
\ it e )
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| k 4
I
1 2 3
Appressed Semi-appressed Open
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Characteristic 19. Siliqua: Texture

1 9
Smooth Undulated
Characteristic 21. Maturity period
Maturity duration should be recorded as days from date of sowing to when 75 % of siliqua turn
yellowish.

Characteristic 24. Seed: Qil content

Oil content of the seed shall be estimated by the Near Infrared Reflectance Spectroscopy
(NIRS) following Kumar et. al. 2003. Oil content of dry seed is determined using NIR & NMR
(Non destructive techniques) from the harvested seeds. Near infrared reflectance spectroscopy
(NIRS) analysis is a technique based on the principle of diffuse reflectance spectroscopy. This
technique utilizes measurements of energy in the 0.8-2.5 um range which is diffusely reflected
from the samples. An integrating sphere detector measures almost all energy reflected from the
sample. The reflected radiation from the sample at a series of wavelength is followed by
measurements of reflectance of a standard reference surface at the same wavelengths. The
reflectance from the sample is reported relative to the standard reflector. In this method, little
radiation is absorbed and the angle of reflectance is equal to the angle of incidence. The incident
radiation penetrates the surface of sample a small distant and can transfer vibrational energy to
the bonds of the molecules in the sample. The energy is transferred when the frequency of the
incident radiation is the same as the frequency (Fundamental or overtone) of the chemical bond.
A series of sample that contain known amounts of a given concentration are scanned to find
correlation between the analyte concentration and the absorption of NIR radiation. With a

mathematical correlation transform, an equation can be developed to determine the concentration
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of analyte. The method requires little, if any sample preparation and can handle both the liquid

and solid samples.

It is known that certain constituents absorb light energy at specific wavelengths. For
instance, moisture absorbs the maximum at 1.94 um band of near infrared light, protein adsorbs
at 2.18 um band and oil between 2.31 um and 2.33 um bands. By irradiating a sample with
specific wavelength of near infrared light, it is possible to predict the per cent concentration of
analyte by measuring the energy reflected which is inversely proportional to the energy
absorbed.

A broad band tungsten-halogen lamp provides light rich in near infrared wavelengths. A
lens, located below the lamp focuses the light into parallel rays. The light beam is periodically
interrupted by the chopper wheel to provide an alternating signal to the detector and thus
enhance the stability of the readings. The chopped light is passed through NIR filters, which
allow only the selected bands of near infrared light to pass through them irradiate the sample. An
aperture block all outside light and allow only the filtered, columnated light to pass through the
sample. Some of the near infrared light is absorbed by the sample and the rest is reflected. The
detector measures the energy of the diffused light being reflected. The detector signal is
amplified and converted into digital form for further processing.

The measured reflectance energy, for each filter, is converted to a machine logarithm that
is used along with the calibration constants to predict concentration of the constituent. The
equation is
Concentration (%) = Ka + Ko x Log (1/Ro) + K3 x log (1/R1)

----------------- + Kn + log (1/Ry)
Where, Ka is the bias adjustment for the calibration

Ko is the coefficient for the first filter position

Log (1/Ry) is the first machine log of the measured reflectance (absorption)

K is the second filter’s machine logarithm of the reciprocal reflectance (absorption)

IX. Name of DUS Test Centre:

Nodal DUS Test Centre Other DUS Test Centres

Directorate of Rapeseed-Mustard | PAU, Ludhiana
Research, Sewar, Bharatpur-321303
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Sunflower (Helianthus annuus L.)

l. Subject
These test guidelines shall apply to all varieties, hybrids and parental lines of

Sunflower (Helianthus annuus L.).

.  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 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 3000 gram
in the case of candidate variety or hybrid and 2000 gram for each of the
parental line of the hybrid. Each of these seed lots shall be packed and

sealed in ten equal weighing packets and submitted in one lot.

2. The seed submitted shall have at least 70 % germination, 98 % physical
purity, highest genetic purity, uniformity, sanitary and phyto-sanitary
standards. In addition, the moisture content of the seed shall not exceed 9 %
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.

3. The seed material shall not have been subjected to any chemical or bio-
physical treatment unless the competent authority allows or requests such

treatment. If it has been treated, full details of the treatment shall be given.

1.  Conduct of tests

1. The minimum duration of DUS tests shall normally be at least two

independent similar growing seasons.
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2. The tests shall normally be conducted at two test locations. If any essential
characteristic of the candidate variety is 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 tests shall be carried out under conditions favouring normal growth
and expression of all test characteristics. The size of the plots 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 growing period. Each test shall include about 340 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 conditions of the test location.

4. Test plot design:

Number of rows : 6

Row length : 6m

Row to row distance ; 60 cm

Plant to plant distance : 30 cm

Expected plants/ replication : 120
Number of replications : 3

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

6. Additional test protocol 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 varieties and hybrids for DUS.
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For the assessment of Distinctiveness and Stability, observations shall be
made on 60 plants (20 plants per replication) or parts of 60 plants which shall

be equally divided among three replications.

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), the number of aberrant plants or parts of plants shall not exceed 3 in
100 plants in case of hybrids/parental lines and 5 in 100 plants in case of

varieties.

For the assessment of all colour characteristics, the latest Royal Horticultural

Society (RHS) colour chart shall be used.

Unless otherwise indicated, all observations on the leaf shall be made on fully
developed leaves at 2/3" height of the plant after bud stage but before
flowering. The bud stage is reached when the diameter of the main bud is

about 1 cm for branched types or 5 cm for non branched types.

For observation on branching, environmentally induced branching shall not be

considered.

All observations on the seed shall be made after harvest.

When resistance characteristics are used for assessing Distinctiveness,
Uniformity and Stability, records must be taken from tests made under

controlled conditions.

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 of expression shall be fairly evenly distributed across all

varieties in the collection are suitable for grouping purpose.

226



VI.

The following characteristics shall be used for grouping sunflower varieties:

i. Plant : Time of 50% flowering (Characteristic 2)
ii. Leaf : Serration (Characteristic 7)

ii.  Plant : Height (Characteristic 24)

iv. Plant : Branching (Characteristic 25)

v.  Seed coat : Stripes (Characteristic 31)

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.

In multiple cross hybrids, characteristics segregate with the effect that several
states of characters occur side by side within the expected limits of genetic
variability.

Notes (1 to 9) shall be used to describe the state of each character for the
purpose of digital data processing and these notes are given against the

states of each characteristic.

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 for the Table of characteristics in section VIII.

A decimal code number in the sixth column of Table of characteristics indicates the
optimum stage for observation of each characteristic during the growth and
development of the plant. The relevant growth stages corresponding to these decimal

code numbers are described below :
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Decimal code for the growth stage

Code Growth stage
12 Seedling emergence
65 Flowering
71 Seed setting
92 Maturity
6.  Type of assessment of characteristics indicated in 7th column 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 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

VII. Table of characteristics

No. Characteristics States Note | Example varieties Stage of Type of
observation assessment
1 2 3 4 5 6 7
1. Hypocotyl: Anthocyanin| Absent 1 KBSH-42 12 VG
pigmentation Medium 5 KBSH-41, KBSH-44
Strong 9 6 D-1
2. Plant : Time of 50% Early (<60) 3 Morden, PKVSF-9 65 VG
(*) (+)| flowering (days) Medium (60-75) |5 KBSH-1, KBSH-41
Late (>75) 7 -
3. (*) | Leaf: Size Small (<15) 1 RHA 274, CMS 851 A 65 VG
(cm) Medium (15-25) |3 PKVSH-27, KBSH-1
Large (>25) 5 RSFH-1, Morden,
R-64 NB
4. (+) | Leaf: Shape Lanceolate 1 RHA 274 65 VG
Triangular 2 AK-1R, CMS-851 A
Cordate 3 7-1 A, PKVSH-27
Rounded 4 TCSH-1
5. (*) | Leaf : Colour Light green 3 LSH-3, 6 D-1 65 VG
Green 5 CMS-17 A,CMS 234 A
Dark green 7 7-1A, Morden, RSFH-1
6. (*) | Leaf : Blistering Absent 1 DRSF-108, CMS-17A, 65 VG
DRSH-1
Medium 5 KBSH-42, KBSH-1
Strong 7 R-64 NB
7.(*) | Leaf : Serration Fine 3 CMS-234A, NDSH-1 65 VG
(+) Medium 5 KBSH-42, PSFH-118
Coarse 7 CMS-17A, RSFH-1
8. (+) | Leaf: Angle of lateral | Acute (<90°) 1 KBSH-42, KBSH-44 65 VG
veins Obtuse(>90°) 2 KBSH-41
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9. (+) | Leaf : Orientation of Erect 1 KBSH-1 65 VG
blade Drooping 2 PKVSF-9, TCSH-1
10. Leaf : Petiole Absent 1 KBSH-1, KBSH-41 65 VG
anthocyanin Present 9 PSFH-118, 6 D-1
pigmentation
11. Stem : Pigmentation Absent 1 KBSH-1, KBSH-44 65 VG
Present 9 PKVSH-27
12. Ray floret : Number Few (<30) 3 - 65 MS
Medium 5 KBSH-1
(30-40)
Many(>40) 7 KBSH-42, KBSH-44
13. Ray floret : Shape Elongated 1 KBSH-1 65 VG
Ovate 2 KBSH-42, CMS-103 A
Rounded 3 -
14. Ray floret : Colour Light yellow 1 - 65 VG
Yellow 2 KBSH-1, KBSH-44
Orange 3 -
Purple 4 -
15. Disk floret : Colour Yellow 1 KBSH-1, KBSH-44 65 VG
Orange 2 -
Purple 3 PKVSH-27
16. (+)| Disk floret : Anthocyanin Absent 1 NDSH-1, Morden 65 VG
pigmentation of stigma | Medium 5 TCSH-1, PSFH-118
Strong 9 KBSH-44, 6 D-1
17. Disk floret : Pollen White 1 CMS-17B 65 VG
colour Yellow 2 KBSH-1, KBSH-44
18. Bract : Shape Elongated 1 CMS-234 A, 6 D-1 65 VG
Rounded 2 KBSH-1, KBSH-44
19. Bract : Anthocyanin Absent 1 KBSH-1, KBSH-44 65 VG
pigmentation Present 9 RHA 95C-1, 859 R
20. Plant : Natural position | Above 1 - 71 VG
of closest lateral head to | Below 9 6 D-1, 859 R
the central head (end of
flowering-branched)
21. (+)| Head : Attitude Inclined 1 CMS-851 A 92 VG
Vertical 2 CMS-17 A
Half turned down | 3 NDSH-1, KBSH-44
Turned down 4 DRSF 108, KBSH 1
22. (*)| Head : Diameter Small (<15) 3 RHA 274 92 MS
(cm) Medium (15-20) |5 KBSH-42, DRSH-1
Large (>20) 7 Morden
23. (*)| Head : Shape of grain Concave 1 - 92 VG
side Flat 2 TCSH-1, CMS-234 A
Convex 3 Morden, NDSH-1, PKVSH-
27
Irregular 4 CMS-851A
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24. (*)| Plant : Height Very short(<80) |1 - MS
(cm) Short (80-110) 3 Morden 92
Medium(111-140) | 5 BSH 1, PKVSF-9
Tall (141-170) 7 KBSH-1, KBSH-42
Very tall (>170) |9 KBSH-44, KBSH-41
25. (*)| Plant : Branching Absent 1 Morden, KBSH-1, KBSH-44 92 VG
Present 9 RHA 274, 6 D-1, 859R
26. (+)| Plant : Type of branching Basal 1 - 92 VG
Overall 2 RHA 271, RHA 274,
6 D-1
Apical 3 -
27. (*)| Seed : Length Short (<1) 3 CMS-851 A 92 VG
(cm) Medium(1-1.5) 5 CMS-234 A, KBSH-1,
KBSH-44
Long(>1.5) 7 -
28. (+)| Seed : Shape Elongated 1 RHA 274, RHA-298 92 VG
Ovoid elongated | 2 CO-4, KBSH-1,
KBSH-44
Ovoid wide 3 DRSF-108, PKVSF-9
29. (*)| Seed : Weight Low (<4) 3 RHA 274, RHA 272 MG
(100 seeds weight in g) | Medium (4-6) 5 KBSH-1, KBSH-41, 92
KBSH-44
High(>6) 7 Surya
30. (*)| Seed coat : Base colour | White 1 - VG
Grey 2 Surya 92
Brown 3 CMS-17 A
Black 4 Morden, KBSH-1,
BSH 1, KBSH-41
31. (*)| Seed coat : Stripes Absent 1 RHA 274, PKVSH-27, VG
Morden 92
Present 9 Surya, KBSH-1,
KBSH-41
32. Seed coat : Colour of White 1 Surya VG
stripes Grey 2 KBSH-1, KBSH-41 92
Brown 3 CMS-17 A
Black 4 -
33. Seed : Hull content (%) | Low (<25) 3 6 D-1 MG
(+) Medium (25-30) |5 KBSH 1, NDSH-1 92
High (>30) 7 KBSH-44
34. (*)| Seed : Qil content (%) | Low(<35) 3 Surya MG
(+) Medium (35-40) |5 Morden 92
High (40-43) 7 KBSH 1
Very high (>43) |9 -
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VIIl. Explanations for the Table of characteristics

Characteristic 2. Plant : Time of 50% flowering
The time of 50% flowering is reached when 50% of the plants are in flower. A plant is
considered in flower when it shows at least one ray flower erected and opened.

Characteristic 4. Leaf : Shape

S

1 2 3 4
Lanceolate Triangular Cordate Rounded

Characteristic 7. Leaf : Serration

3 5 7
Fine Medium Coarse
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Characteristic 8. Leaf : Angle of lateral veins

2 2
Acute Obtuse

Characteristic 9. Leaf : Orientation of blade

SO

1 2
Erect Drooping
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Characteristic 16. Disk floret: Anthocyanin pigmentation of stigma
The anthocyanin pigmentation should be recorded on the stigma from the central part of the

head indicated by the arrow just after the pollen appears at the top of the anthers.

Characteristic 21. Head : Attitude
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1 2 4
Inclined Vertical Half turned down Turned down

Characteristic 23. Head : Shape of grain side

S o2 a9 ar

1 2 3 4
Concave Flat Convex Irregular
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Characteristic 26. Plant : Type of branching (at maturity)

N

\

Basal Overall Apical

Characteristic 28. Seed : Shape

1 2 3
Elongated Ovoid elongated Ovoid wide

Characteristic 31. Seed coat: Stripes

1 9
Absent Present
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Characteristic 33. Seed : Hull content

Soak 5 g seeds in water for 24 hours. Separate the hull, dry, weigh and express as per cent.

Characteristic 34: Seed: Oil content

Oil content of dry seed is determined using Nuclear Magnetic Resonance (NMR) technique.

IX. Name of DUS Test Centre(s):

Nodal DUS Test Centre Other DUS Test Centre(s)

Directorate of Oilseeds Research, | Deptt. of Seed Science and Technology,
Rajendranagar, Hyderabad-500030 TNAU, Coimabtore
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Safflower (Carthamus tinctorius L.)

I. Subject

These test guidelines shall apply to all varieties, hybrids and parental lines of safflower
(Carthamus tinctorius L.).

Il. 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 seed material 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 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 3000 gram
in case of candidate variety and hybrid and 1500 gram for each of the parental lines of the
hybrid. Each of these seed lots shall be packed and sealed in ten equal weighing packets

and submitted in one lot.

2. The seed submitted shall have at least 80 % germination, 98 % physical purity, highest
genetic purity, uniformity, sanitary and phytosanitary standards. In addition, the moisture
content of the seed shall not exceed 9 % 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.

3. The seed material shall not have undergone any chemical or bio-chemical treatment
unless the competent authority allows or requests such treatment. If it has been treated,

full details of the treatment shall be given.

I11. Conduct of tests

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

growing seasons.
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2. The test shall normally be conducted at two test locations. If any essential characteristic
of the candidate variety is 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 tests shall be carried out under conditions favouring normal growth and
expression of all test characteristics. The size of the plots 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 about 570 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 locations.

4. Test plot design

Number of rows : 8
Row length : 5m
Row to row distance : 45 cm
Plant to plant distance : 20 cm
Expected plants/replication : 200
Number of replications : 3

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

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

IVV. Methods and observations

1.  The characteristics described in the Table of characteristics (see section VII) shall be
used for the testing of varieties, hybrids and parental lines for DUS.

2.  For the assessment of Distinctiveness and Stability, observations shall be made on 60
plants (20 plants per replication) or parts of 60 plants which shall be equally divided

among 3 replications.
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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), the number of

aberrant plants shall not exceed 5 %.

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

5. All observations on the first leaf shall be made at the six leaf stage of rosette. All other
observations on leaf shall be recorded on the fully expanded leaf at the middle (from base
of pedicel of main capitula to base of the plant) of the main stem at flowering.

6.  All observations on the outer involucral bract shall be made on the main capitula at the
time of flowering.

7. For recording observation on petal colour (Characteristic no. 6 & 7), the main capitula
shall be observed at flowering and after 10 days of flowering.

8.  All observations on the seed shall be made after harvest.

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 vary only slightly within a variety and which in their various states of expression
shall be fairly evenly distributed through out the collection are suitable for grouping

purposes.

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

i. Plant : Time of 50% flowering (Characteristic 5)
ii. Petal : Colour (Characteristic 6)
iii. Petal : Change of colour (faded stage) (Characteristic 7)
iv. Capitulum : Number of spines on outer involucral bract of main capitula
(Characteristic 17)
v. Plant : Height upto main capitula (Characteristic 21)

V1. Characteristics and symbols

1. To assess Distinctiveness, Uniformity and Stability, the characteristics and their states as

given in the Table of characteristics (Section VI1I) shall be used.
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MG
MS
VG
VS

Notes (1 to 9) shall be used to describe the state of each character for the purpose of

digital data processing and these notes are given against the states of each characteristic.

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 for the Table of characteristics in section VIII.

A decimal code number in the sixth column of Table of characteristics indicates the
optimum stage for observation of each characteristic during the growth and development
of the plant. The relevant growth stages corresponding to these decimal code numbers are

described below :

Decimal code for the growth stage

Code Growth stage
23 Six leaf stage of rosette
62 Flowering of main capitula
68 Full flowering
92 Maturity

Type of assessment of characteristics indicated in the 7" column of Table of
characteristics is as follows :

: Measurement by a single observation of a group of plants or parts of plants
: Measurement of a number of individual plants 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 plants or parts of plants
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VII. Table of characteristics

o . Stage of Type of
No. Characteristics States Example varieties observation | assessment
1 2 3 5 6 7
1. | First leaf : Length of | Very short (<6) 1 - 23 MS
blade Short (6-8) 3 |-
(cm) Medium (8.1-10) 5 |A-1
Long (10.1-12) 7 HUS-305
Very long (>12) 9 -
2. | First leaf : Width of | Very narrow 1 - 23 MS
blade (<1.5)
(cm) Narrow (1.5-2.0) 3 NARI-6
Medium (2.1-2.5) 5 A-1
Broad (2.51-3.0) 7 NARI-NH-1
Very broad (>3.0) 9 -
3. | First leaf : Ratio Very low (<1.5) 1 - 23 MS
(Length/width of Low (1.5-2.5) 3 -
blade) Medium  (2.51- 5 -
3.5)
High (3.51-4.5) 7 A-1
Very high (>4.5) 9 NARI-6
4. | First leaf : Dentations | Absent/very weak 1 NARI-6 23 VG
*) Weak 3 NARI-NH-1
(+) Medium 5 A-1
Strong 7 DSH-129
Very strong 9 -
5. | Plant: Time of 50% | Very early(<65) 1 JSI-99 62 VG
(*) | flowering (days) Early (65-75) 3 AKS-207
(+) Medium(76-85) 5 A-1
Late (86-95) 7 NARI-6
Very late (>95) 9 -
6. | Petal : Colour White 1 JSF-1 62 VG
&) Pale yellow 2 Bhima
Yellow 3 A-1, Manjira
Orange 4 NARI-6
7. | Petal : Change of Grey white 1 JSF-1 68 VG
(*) | colour (Faded stage) | Pinkish white 2 Bhima
Golden yellow 3 Sagarmuthyalu
Orange 4 Manjira
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Red 5 NARI-6
8. | Leaf: Length of Very short(<4) 1 - 68 MS
blade Short(4-8) 3 -
(cm) Medium(8.1-12) 5 A-1
Long(12.1-16) 7 -
Very long (>16) 9 -
9. | Leaf: Width of blade | Very narrow(<2) 1 - 68 MS
(cm) Narrow(2-3) 3 -
Medium(3.1-4) 5 Bhima
Broad(4.1-5) 7 -
Very broad(>5) 9 -
10. | Leaf: Ratio Very low (<1.5) 1 - 68 MS
(Length/ width of Low(1.5-2.5) 3 -
blade) Medium(2.51- 5 A-1
3.5)
High(3.51-4.5) 7 NARI-6
Very high(>4.5) 9 -
11. | Leaf: Shape Fusiform 1 JSI-99 68 VG
*) Ovate 2 -
(+) Elliptic 3 -
Obovate 4 A-300
12. | Leaf: Number of Absent/very few 1 NARI-6 68 VG
spines Few 3 HUS-305
Medium 5 -
Many 7 -
Very many 9 -
13. | Leaf: Dentations Absent 1 - 68 VG
Weak 3 NARI-6
Medium 5 Manjira
Strong 7 AKS-207
Very strong 9 -
14. | Capitulum : Length Short(<2.5) 3 NARI-6 68 MS
(*) | of outer involucral Medium(2.5-5.0) 5 A-300
bract of main Long(>5.0) 7 -
capitula(cm)
15. | Capitulum : Width of | Narrow(<1.5) 3 NARI-6 68 MS
(*) | outer involucral bract | Medium(1.5-2.0) 5 A-1
of main capitula(cm) | Broad(>2.0) 7 -
16. | Capitulum : Ratio of | Low(<2) 3 NARI-NH-1 68 MS
length/width of outer | Medium(2.0-3.0) 5 A-1
involucral bract High(>3.0) 7 JSF-1
17. | Capitulum : Number | Absent 1 JSI-7 68 VG
(*) | of spines on outer Sparse 3 -
(+) | involucral bract of Dense 5 A-1

main capitula
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18. | Capitulum : Diameter | Small (<2.0) 3 JSI-7 92 MS
(*) | of main capitula (cm) | Medium(2.0-2.5) 5 A-1
Large (>2.5) 7 NARI-NH-1
19. | Plant : Height of Very short (<6) 1 - 92 MS
insertion of first Short (6-15) 3 JSI-99
branch (From ground | Medium(16-25) 5 Bhima
level)(cm) Tall (26-35) 7 A-2
Very tall (>35) 9 NARI-NH-1
20. | Plant : Length of Very short (<40) 1 JSI-99 92 MS
longest primary Short (40-45) 3 AKS-207
branch Medium(45.1-50) 5 JSI-7
Long (50.1-55) 7 A-1
Very long (>55) 9 -
21. | Plant : Height upto Very short (<51) 1 JSI-99 92 MS
(*) | main capitula Short (51-60) 3 -
(cm) Medium (61-70) 5 -
Tall (71-80) 7 AKS-207
Very tall (>80) 9 | NARI-NH-1
22. | Seed : Weight of Very low (<41) 1 NARI-6 92 MG
(*) | 1000 seeds Low (41-50) 3 A-2
(9) Medium(51-60) 5 Sharada
High (61-70 ) 7 |A1
Very high (>70) 9 -
23. | Seed : Colour White 1 NARI-6 92 VG
White yellowish 2 Manjira
Brown yellowish 3 -
Brown 4 -
24. | Seed : Number/ main | Low (<15) 3 - 92 MS
capitula Medium (15-30) 5 Bhima
High (>30) 7 | A2
25. | Seed: Hull content Low (<40) 3 - 92 MG
*) | (%) Medium (40-50) 5 -
(+) High (>50) 7 A-1
26. | Seed : Oil content Low (<25) 3 - 92 MG
*) | (%) Medium(25-30) 5 A-1
(+) High (31-33) 7 | NARI-NH-1
Very high(>33) 9 -

242




VIIl. Explanations for the Table of characteristics

Characteristic 4. First leaf: Dentations

1 3 5 7 9
Absent Weak  Medium Strong Very strong

Characteristic 5. Plant: Time of 50% flowering
The time of 50% flowering is reached when 50% of the plants have at least one flower open in

the main capitula.

Characteristic 11. Leaf: Shape
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1 2 3 4
Fusiform Ovate Elliptic Obovate

Characteristic 17. Capitulam : Number of spines on outer involucral bract of main capitula

Absent Sparse Dense

Characteristic 25. Seed : Hull content

Soak 5 gram seeds in water for 24 hours. Separate the hull, dry, weigh and express as per cent.

Characteristic 26. Seed : Oil content
Oil content of dry seed shall be determined using Nuclear Magnetic Resonance (NMR)

technique.

IX. Name of DUS Test Centre(s):

Nodal DUS Test Centre Other DUS Test Centre(s)

Directorate of Oilseeds Research, Seed Technology Research Unit, Dr. PDKV,
Rajendranagar, Hyderabad-500030 Akola
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Castor (Ricinus communis L.)

I. Subject

These test guidelines shall apply to all varieties, hybrids and parental lines of castor

(Ricinus communis L.).

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 seed material
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 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
guantity of seed to be supplied by the applicant shall be 6000 gram in the case of
candidate variety or hybrid and 2500 gram for each of the parental line of the
hybrid. Each of these seed lots shall be packed and sealed in ten equal weighing
packets and submitted in one lot.

2. The seed submitted shall have at least 70 % germination, 98 % physical purity, highest
genetic purity, uniformity, sanitary and phyto-sanitary standards. In addition, the
moisture content of the seed shall be less than 10 % 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.

3. The seed material shall not have been subjected to any chemical and bio-
chemical treatment unless the competent authority allows or requests such

treatment. If it has been treated, full details of the treatment must be given.

[1l. Conduct of tests

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

growing seasons.
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2. The tests shall normally be conducted at two test locations. If any essential characteristic
of the candidate variety is 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 tests shall be carried out under conditions favouring normal growth and
expression of all test characteristics. The size of the plots 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 about 270 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 : 10
Row length : 6m

Row to row distance : 90 cm

Plant to plant distance : 60 cm
Expected plants/replication : 100

Number of replications : 3

. Observations shall not be recorded on plants in border rows.

. Additional test protocol 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 varieties and hybrids for DUS.

2. For the assessment of Distinctiveness and Stability, observations shall be made
on 60 plants (20 plants per replication) or parts of 60 plants for varieties, hybrids

and parents which shall be equally divided among 3 replications.

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), the
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number of aberrant plants or parts of plants shall not exceed 15% in case of
hybrids and 5% in the case of varieties and parental lines.

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

5. Observations on characteristic number 2, 3 and 4 (Table of characteristic) shall
be recorded on emerging fresh leaves before emergence of primary spike. All
other observations on the leaf shall be recorded on fourth leaf from top at primary
spike.

6. Observation on location of branches (characteristic 22) shall be recorded with
respect to the position from the base of the plant.

All observations on reproductive stages shall be recorded on primary spike.

8. All observations on seed shall be made after harvest.

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 vary only slightly within a variety and which in their
various states of expression shall be fairly evenly distributed across all varieties
in the collection are suitable for grouping purpose.

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

i) Leaf : Waxi bloom on upper side (Characteristic 3)

i) Leaf : Waxi bloom on lower side (Characteristic 4)

iii) Stem : Waxi bloom (Characteristic 5)

iv) Stem : Colour (Characteristic 6)

v) Stem : Number of nodes on main stem (Characteristic 10)
vi) Capsule : Spininess (Characteristic 20)

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.
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2. Notes (1 to 9) shall be used to describe the state of each character for the purpose of

digital data processing.

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 regions under such

situation, adequate explanation shall be provided.

(+) See explanations for the Table of characteristics in section VIII.

4. A decimal code number in the sixth column of Table of characteristic indicates the

optimum stage for observation of each characteristic during the growth and development
of the plant. The relevant growth stages corresponding to these decimal code numbers are

described below :

Decimal code for the growth stage

5.

MG
MS
VG
VS

Code Growth stage
10 Seedling
34 Before primary spike emergence
67 Flowering of primary spike
74 Dough stage of seed
95 Maturity

Type of assessment of characteristics indicated in column VII of Table of characteristics
is as follows.

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

. Visual assessment by observation of individual plants or parts of plants
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VII. Table of characteristics

No. Characteristics States Note| Example varieties Stage of Type of
observation assessment
1 2 3 4 5 6 7
1. Hypocotyl : Anthocyanin Absent 1 GAUCH-1 10 VG
pigmentation Present 9 48-1
2. Leaf : Anthocyanin Absent 1 Haritha 34 VG
*) pigmentation of young Present 9 DCS-9
emerging leaves
3. Leaf : Waxi bloom on Absent 1 DPC-9, JP-65, 34 VG
™ upper side DCH 177
Present 9 GAUCH-1, GC-2,
GCH-4
4, Leaf : Waxi bloom on Absent 1 DPC-9, JP-65, 34 VG
*) lower side DCH - 177
Present 9 48-1, DCS-9, GCH-4
5. Stem : Waxi bloom Absent 1 DPC-9, JP-65 34 VG
™ Present 9 GCH-4, DCS-9,
DCH-177
6. Stem : Colour (after Green 1 GAUCH-1, Haritha 34 VG
*) removal of bloom) Pink 2 -
Mahogany 3 GC-2
Red 4 DCS-9
Purple 5 JP-65
7.(*) | Stem: Type of Condensed 1 VP-1, Sowbhagya 34 VG
(+) internodes Elongated 9 DCH-32, Aruna,
(normal) GCH-4
8. Leaf : Length of 4" Short (< 20) 1 |- 40 MS
leaf from top (cm) Medium (20-35)| 5 AKC-1, DCS-9
Long (>35) 9 GCH-5
9. Plant : Time of 50% Early (<45) 3 DCS-9 67 VG
*) flowering (days) Medium (45-65)| 5 GCH-4
(+) Late (66-85) 7 Geeta, 48-1
Very late (>85) | 9 -
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10. (*] Stem : Number of Low (<12) 3 DCS-9, LRES-17 67 MS
nodes on main stem Medium (12-16) |5 GCH-4, GAUCH-1
High (17-20) 7 48-1, JI-35
Very high (>20) 9 -
11. Leaf : Shape Flat 1 Kranti, DCS-9 67 VG
™ Shallow cup 2 Haritha
(+) Deep cup 3 VP-1, Sowbhagya
12. Leaf: Number of lobes | Few (<10 lobes) 3 DCH-177, Aruna 67 MS
Many 5 GCH-4, DPC-9
(>10 lobes)
13. (+) Leaf: Lascination Shallow 1 GCH-4, 48-1 67 VG
Deep (papaya/ 9 DCS-59
okra type)
14, Petiole : Length (cm) | Short (<20) 3 - 67 MS
Medium (20-30) 5 Kranti, DCS-9
Long (31-40) 7 DCH-177,DCH-519
Very long (>40) 9 -
15. Petiole : Surface Smooth 1 48-1, GCH-4 67 VS
™ Rough 9 Geeta, DCS-5
16. (*) Inflorescence: Type of | Monoecious 1 DCS -9 67 VG
(+) flowers on primary Pistillate 9 VP-1, Geeta
spike
17. Inflorescence: Spike | Umbrella 1 - 74 VG
(+) shape Cylindrical 2 Haritha, Aruna
Conical 3 Kiran
18. Inflorescence: Spike | Loose 3 48-1 74 VG
™ compactness Semi-compact 5 DCS-9,GCH-4
(+) Compact 7 JP-65
19. Inflorescence : Length | Small (<20) 1 - 74 MS
of primary spike (cm) | Medium(21-40) 3 48-1, DCS-9
Long (41-60) 5 DCH-177
Very long (>60) 7 -
20. Capsule : Spininess Absent 1 48-1 74 VG
™ Sparse 5 GCH-4
Dense 9 DCS-9, Aruna
21. Capsule: Length Short (<2) 3 DCS-9, Aruna 74 MS
™ (cm) (central part of Medium (2-3) 5 GCH-6, JP-65
the spike) Long (>3) 7 -
22. Plant: Location of Top 1 - 67 VG
branches Basal / all over 2 GCH-4, Haritha
23. Plant : Branching Convergent 3 VP-1 74 VG
™ pattern Divergent 7 GCH-4
(+)
24. Plant : Height up to Short (<35) 3 VVP-1, LRES-17 74 MS
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the base of primary Medium (36-60) 5 RHC-1, Kiran
spike (cm) Tall (61-85) 7 Kranti, GAUCH-1
Very tall (>85) 9 GCH-5, 48-1
25. Seed : Weight of 100 | Low (<21) 3 JI-35, Aruna 95 MG
@) seeds (Q) Medium (21-30) 5 GCH-4, 48-1
High (>30) 7 GCH-6
26. Seed : Shape Elongated 1 GCH-6 95 VG
™) (+ Oval 2 DCS-9
Square 3 CO-1
27. (*)] Seed : Coat colour White 1 CO-1 95 VG
Maroon 2 -
Light brown 3 DCS-9, GCH-4
Dark brown 4 AKC-1
Black 5 -
28. (*) Seed : Mottling Low 3 CO-1 95 VG
High 7 GCH-4
29. (+] Seed : Caruncle Small 3 GCH-2, TMVCH-1 95 VG
Big 7 DCH-177
30. Seed: Oil content (%) | Very low (<44) 1 - 95 MG
*) Low (44-45) 3 DCS9
(+) Medium 5 48-1
(45.1-48)
High (48.1-50) 7 DCH 32
Very high (>50) 9 GCH 4
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VIII. Explanations for the Table of characteristics

Characteristic 7. Stem : Type of internodes

(-4

1 9
Condensed Elongated

Characteristic 9. Plant: Time of 50% flowering
The time of 50% flowering is reached when 50% of the plants have at least one flower open in

the primary spike.

Characteristic 11. Leaf: Shape

1 2 3
Flat Shallow cup Deep cup
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Characteristic 13. Leaf : Lascination

[y
O

Shallow Deep

Characteristic 16. Inflorescence: Type of flowers on primary spike
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1 9
Monoecious Pistllate
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Characteristic 17. Inflorescence: Spike shape

1 2 3
Umbrella Cylindrical Conical

Characteristic 18. Inflorescence: Spike compactness

3 5 7
Loose Semi-compact Compact
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Characteristic 23. Plant: Branching pattern
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Convergent Divergent

Characteristic 26. Seed : Shape

Elongated Oval Square
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Characteristic 29. Seed: Caruncle

Characteristic 30. Seed: Oil content

Oil content of dry seed is determined using Nuclear Magnetic Resonance (NMR) technique.

IX. Name of DUS Test Centre:

Nodal DUS Test Centre

Other DUS Test Centres

Directorate of Oilseeds Research,

Rajendranagar, Hyderabad-500030

Pearl Millet Research Station, Junagarh Agricultural

University, Jamnagar, Gujarat
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Sesame (Sesamum indicum L.)

I. Subject

These test guidelines shall apply to all varieties, hybrids and parental lines of sesame

(Sesamum indicum L.).

I1. 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 seed material 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 provided by the applicant shall be 500 gram for a
candidate variety. Each of these seed lots shall be packed, sealed and properly labeled with

details in ten equal weighing packets and submitted in one lot.

2. The seed should meet the minimum requirements for germination (>80.0 %), moisture
content (<9.0%) and physical purity (97.0%), highest genetic purity, uniformity, sanitary
and phyto-sanitary standards. The applicant shall also submit along with the seed, a

certified data on germination test not more than one month prior to the date of submission.

3. The seed material submitted shall not have been subjected to any chemical or bio-physical

treatment.
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I11. Conduct of tests

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

growing seasons.

2. The test shall normally be conducted at two locations. If any of the essential characteristics
of the candidate variety is not clearly expressed for visual observations 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 should be such that plants or 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 600
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 replication shall be sharing similar

environmental conditions of the test location.

4. Test plot design

Number of rows : 6
Row length : 6m
Row to row distance : 45 cm
Plant to plant distance : 15cm
Expected plant population 720
Number of replications : 3

5. Observations shall not be recorded on border rows /plants.

6. Additional test protocols for special purpose shall be established by the PPV & FR
Authority.
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IVV. Methods and observations

1. The characteristic described in the Table of characteristics (see section VII) shall be used

for testing of varieties for Distinctiveness, Uniformity and Stability.

2. For 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 (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% shall be applied. The
number of aberrant plants or parts of plants should not exceed 3 in 100.

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

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 purpose.

2. The following characteristics shall be used for grouping of sesame varieties

(. Time of flowering : Days to 50 % flowering (characteristic 1)
(if).  Flower: Petal colour (characteristic 2)

(iii).  Plant: Height of main stem (characteristic 4)

(iv).  Capsule: Locule number per capsule (characteristic 12)

(v).  Capsule: Arrangement (characteristic 15)

(vi).  Seed: Coat colour (characteristic 18)

V1. Characteristics and Symbols

1. To assess distinctiveness, uniformity and stability, the characteristics and their states as

given in the table of characteristics (Section V1) shall be used.
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2. Note (1 to 9), shall be used to describe the state of each character for the purpose of digital

data processing.
3. Legend:

(*) Characteristics that shall be observed during every growing season on all varieties and
shall always be included in the description of 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 VII. It is to be noted that for
certain characteristics, the plant parts on which the observations to be taken are given in

the explanation or figure (s) for clarity and not for 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 growth and
development of plant. The relevant growth stages corresponding to these decimal code

numbers are described below:

Code Growth stage

45 Days to 50 % flowering
65 Complete flowering
75 Complete capsule formation

100 Maturity

5. Type of assessment for each characteristic indicated in column 7™ of the table of
characteristics is as follows:
VS: Visual assessment by observation of individual plants or parts of the plants
VG: Visual assessment 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

MG: Measurement by a single observation of a group of plants or parts of plants
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VIl. Table of characteristics
S. | Characteristics States Note Example Stage of Type of
No. varieties observation | assessment
1 2 3 4 5 6 7
1. | Time of flowering: | Early (<36) 3 | RT-54, RT-|45 VG
Days to 50% 125
(+) | Flowering Medium (36-| 5 | TKG-21, JCS-
45) 94
Late (>45) 7 | Rajeshwari
2. | Flower: Petal | White 1 | Kalika 45 VS
colour
*) Light purple 2 | RT-54
Dark purple 3 | RT-103
3. | Flower: Petal Absent 1 |- 45 VS
(*) | hairiness
Sparse 3 | RT-125
(+) Dense 5 | Rajeshwari,
RT-46
4. | Plant: Height of | Short (<75) 3 | RT-125,JTS-8 | 65 MS
main stem
(cm)
*) Medium (75-| 5 | GT-1, N-32
125)
Tall (>125) 7 | Rajeshwari
5. | Plant: Branching Absent 1 | N-32 65 VS
Few (1-2) 3 | GT-1,JCS-94
Medium (2.1-| 5 | TKG-55, RT-
4.0) 125
Profuse 7 | T-13, RT-46
branching (>4)
6. | Plant: Branching | Basal 1 | RT-127 65 VS
pattern branching
*) Top 2 | AKT-64
branching
7. | Stem: Hairiness Absent 1 | Rajeshwari 65 VS
&) Sparse 3 | T-12
(+) Dense 5 | B-67,RT -46
8. | Leaf: Lobes Slightly lobed | 1 | GT-10,N-32 |65 VG
(+) Deeply lobed 2 | Rajeshwari
9. | Leaf: Size Small 3 | VRI-1, Gauri |65 VG
(+) Medium 5 | TKG-22
Large 7 | Rajeshwari
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10. | Leaf: Serration of | Weak 3 | TKG-21 65 VG
margin
(+) Strong 5 | Swetha Til
11. | Capsule: Hairiness | Absent 1 | Rama, T-78 75 VS
™ Sparse 3 | Chandana,
(+) JCS-94
Dense 5 | Sekhar,GT-2
12 | Capsule: Locule Four 3 | TKG-22 75 VS
number/
(*). | capsule Six 5 |-
(+) Eight 7 | Adarsh-8
13. | Capsule: Shape Tapered 1 | GT-10 100 VG
*) Narrow 2 | TKG-21
oblong
(+) Broad oblong 3 | Phule Til-1
Square 4 |-
14. | Capsule: Number / | One 1 | Thilak 100 VG
leaf axil
(+) More than| 9 |GTil-1, GT-2
one
15. | Capsule: Alternate 1 | RT-46 100 VG
(*) | Arrangement
(+) Opposite 2 | TKG-22, N-32
Cluster 3 | G-Til-1, GT-2
16. | Capsule:  Length | Short (<1.5) 3 |- 100 MS
(cm)
Medium (1.5-| 5 | Adrash-8, GT-
2.5) 2
Long (>2.5) 7 | AKT-64
17. | Maturity: Days to | Early (<75) 3 | RT-54 100 VG
maturity
Medium (76-| 5 |RT-125
85)
Late (86-95) 7 | Swetha Til
Very late | 9 | Rajeshwari
(>95)
18 | Seed: Coat colour | White 1 | TKG-21 100 VS
Grey 2 | Uma
(*). Light brown 3 | Rama
Dark Brown 4 | Thilak
Black 5 | Krishna
19. | Seed: 1000 seeds | Low (<2.5) 3 | Kalika 100 MG
weight (g)
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*) Medium (25| 5 | TKG-55
-3.0)

+) High (31 —| 7 |JLT-7
3.5)
Very high| 9 |-
(>3.5)

20. | Seed Oil: Content | Low (<45) 3 | Tilottama 100 MG

(%)

(+) Medium (45-| 5 | Krishna
50)
High (> 50) 7 | TKG-21

VIII. Explanations of the Table of characteristics

Characteristic 1. Time of flowering: Days to 50% flowering
Days to 50% flowering shall be recorded when 50% of the plants have at least one flower.
Characteristic 3. Flower: Petal hairiness

This characteristic shall be recorded on fully opened fresh flowers.
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1 3 5
Absent Sparse Dense
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Characteristic 7. Stem: Hairiness

This characteristic shall be recorded on green main stem of plants at flowering stage.

Absent Sparse Dense

Characteristic 8. Leaf: Lobes

This characteristic shall be recorded on fully developed 8" leaves from the base.

0

—
R
1 2
Slightly lobed Deeply lobed
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Characteristic 9. Leaf: Size

This characteristic shall be recorded on fully developed middle leaves. Two alternate from five

11

3

Small Medium Large

Characteristic 10. Leaf: Serration of margin

This characteristic shall be recorded on fully developed middle leaves. Two alternate from five

3
Weak Strong

plants.

265



Characteristic 11. Capsule: Hairiness

This characteristic shall be recorded on fully developed alternate/opposite capsules from
middle portion of plant. Two green capsules each from five plants.

1 3 5
Absent Sparse Dense

Characteristic 12. Capsule: Locule number per capsule

This characteristic shall be recorded on fully developed middle alternate/opposite
capsules. Two capsules each from five plants.

D
Eas
3

Four Six Eight
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Characteristic 13. Capsule: Shape
This characteristic shall be recorded on fully developed middle alternate/opposite capsules. Two

capsules each from five plants.

-

1 2 3 4
Tapered Narrow oblong Broad oblong Square

Characteristic 14. Capsule : Number per leaf axil
This characteristic shall be recorded on fully developed middle alternate/opposite capsules. Two
capsules each from five plants.

g@ f

1 9
One More than one

N
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Characteristic 15. Capsule: Arrangement
This characteristic shall be recorded on fully developed capsules of middle portion of five plants.

1 2 3
Alternate Opposite Cluster

Characteristic 19. 1000 seeds weight
Fully developed and dried healthy seeds to be sampled.

Characteristic 20. Oil content (%)
Fully developed and dried healthy seeds to be sampled.

IX. Name of DUS Test Centre:

Nodal DUS Test Centre Other DUS Test Centres
STR, Plant Breeding and Genetics, Seed Technology Research, Agriculture Research
JNKVV, Jabalpur-482004 (MP) Station, Durgapura, Jaipur-302018

Agriculture Research Station, TNAU,
Tindivanum (Taminadu)
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Linseed (Linum usitatissimum L.)

I. Subject

These test guidelines shall apply to all varieties of linseed (Linum

usitatissimum L.).

Il. Seed material required

1. The Protection of Plant Varieties and Farmers’ Right Authority (PPV & F R A) 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
Varieties and Farmers’ Rights (PPV & F R) 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 samples to be supplied by the applicant in one sample
shall be 500 g for each variety. Each of these seed lots shall be packed, sealed and properly
labeled with details, in ten equal weighing packets and submitted in one lot.

2. The seed submitted shall have at least 85% germination, 98% physical purity, highest
genetic purity, uniformity, sanitary and phyto-sanitary standards. In addition, the moisture
content of the seed shall not exceed 9% to meet the safe storage requirements. 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.

3. The seed material submitted shall not have been subjected to any chemical or bio-physical

treatment.

[1l. Conduct of tests

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

2. The test shall normally be conducted at least 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.
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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 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 at least 900 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 6
Row length 6m
Row to row distance 30 cm
Plant to plant distance 10 cm
Number of replications 3
Expected plants 1080

5. Observations shall not be recorded on plants in boarder rows.
6. Additional test protocol for special tests shall be established by the Protection of Plant
Varieties & Farmers’ Rights Authority (PPV & FR A).

IV. Methods and observations

1. The characteristics described in Table of characteristics (see section VII) shall be used for the
testing of the 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 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 plant), a population standard of 0.1%
with an acceptance probability of at least 95% shall be applied. In the case of a sample size
of 100 plants, the number of off-types shall not exceed 2.

4. All the observations on the flower characteristics shall be recorded on fully developed flower

at 50% flowering stage.
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5. All observations on capsule characteristics shall be recorded on the fully developed capsule.

6. For the assessment of all colour characteristics, the latest Royal Horticultural Society (RHS)

Vi

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 varieties in the collection are suitable for grouping purpose.

The following characteristics shall to be used for grouping linseed varieties:

(i) Flower : Size of corolla (Characteristic 2)
(i) Flower : Shape of flower (Characteristic 3)
(iii)  Flower : Colour of corolla (Characteristic 4)
(iv) Plant : Height (Characteristic 10)
(v) Seed : Colour (Characteristic 13)

Characteristics and symbols

To assess Distinctiveness, Uniformity and Stability, the characteristics and their states as
given in the Table of characteristics (Section V1) shall be used.

Note (1 to 9) 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 environmental conditions of the testing region. Under such
exceptional situation, adequate explanation shall 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 given in the
explanation or figure(s) for clarity and not the colour variation.
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5 Type of assessment of characteristics indicated in column seven of Table of

is

A decimal code number in the sixth column of Table of characteristics indicates the

optimum stage for the observation of each characteristic during the growth and

development of plant. The relevant growth stages corresponding to these decimal code

numbers are described below :

Decimal code for the growth stage

Code Growth stage
40 Flower initiation stage
50 50% Flowering stage
75 Complete flowering stage
85 Dough stage
100 Maturity stage

as follows :

characteristics

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

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

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

VS

VII. Table of characteristics

Visual assessment by observation of individual plants or parts of plants

SI. No. |Characteristics  |States Note | Example |Stage of Assessment
varieties observation
1 2 3 4 5 6 7
1. Time of flowering |Early (< 50 days) 1 Sharda
(50% of plants Medium (50-60 days)] 3 | Shekhar 50 VG
with flower) Late (> 60 days) 5  |Parvati
2. Flower : Size of  [Small (<15) 3 Sharda
(*) |corolla Medium (15-20 ) 5 |R-552 50 MS
(+) |(mm) Large (>20) 7 | Neelum
3. Flower : Shape Funnel 1 R-552
*) (+ Star 2 Surabhi
O Disk 3 Meera 50 Vs
Tubular 4 -
(A;) Flower : Colour \é\:ﬂge ; ézfima 50 VS
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Violet 3 Padmini
Red-violet 4 Gaurav
5. Flower : Twisted 1 Shekhar
&) Aestivation Semi-twisted 2 Rashmi 50 VS
(+) Valvate 3 R-552
6. Flower : White 1 Surabhi
*) Venation colour L|_ght-V|oIet 2 Sheela 50 VS
Violet 3 Jeevan
Blue 4 Neelum
7. Stamen : Colour | White 1 Gaurav
*) of distal part of | Violet 2 - 50 VS
filament Blue 3 Kiran
8. Anther : Colour | Cream 1 Himalini
™ Grey 2 Laxmi-27
Violet 3 - >0 Vs
Blue 4 Rashmi
9. Plant : Bushy 3 T 397
(*) |Growth habit Semi-erect 5 Shubhra 75 VG
(+) Erect 7 Gaurav
10. |Plant : Height Dwarf (< 50) 3 JLS-9
*) (cm) Medium (50-70) 5 J-23 85 MS
Tall (>70) 7 Meera
11. Capsule : Size Small (<7.0) 3 T-397
*) (mm) Medium (7-8) 5 Shekhar 85 MS
Bold (> 8) 7 Neelum
12 Capsule : Semi-dehiscent 3 Laxmi-27
*) Dehiscence Non-dehiscent 5 T-397 95 VS
()
13. Seed : Colour Fawn 1 Gaurav
™ Yellow 2 Surabhi
Light brown 3 Sweta 95 VG
Brown 4 Neelum
Dark brown 5 Laxmi-27
14. Seed : Size Small (< 4.5) 3 Surabhi
™ (mm) Medium(4.5-5.5) 5 Garima 95 MS
(+) Bold (> 5.5) 7 Neelum
15. Seed : Weight of | Low (<6) 3 Surabhi
* 1000 seeds Medium (6-8) 5 Garima 95 MG
) High (> 8) 7 Neelum
16. Oil content Low (< 37) 3 S-36
™ % Medium ( 37-42) 5 Garima 95 MG
(+) High (> 42) 7 Padmini
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V1Il. Explanations for the Table of characteristics

Characteristic 2. Flower: Size of corolla

Measured as the distance from petal to petal.

o CN
® e A
3 5 7
Small Medium Large
Characteristic 3. Flower : Shape
Must be recorded before noon.
1 2 3
Funnel Star Disc
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Characteristic 5. Flower: Aestivation

Arrangement of petals

1 2 3
Twisted Semi twisted Valvate

Characteristic 9. Plant: Growth habit
Recorded considering both the angle of the basal branching and the crop canopy.

3 5 7
(Bushy branching) (Lateral branching) (Top branching)

275



Characteristic 12. Capsule : Dehiscence

Recorded at the time of maturity.

Semi - dehiscent Non - dehiscent

Characteristic 14. Seed : Size
Longitudinal dimension measured as the distance from the base to the tip of the seed

0 ¢ ¢

3 5 7
Small Medium Bold

Characteristic 16. Oil content

Per cent oil content in seed shall be estimated from bulk seed of individual entry having less than

09% moisture content by Nuclear Magnetic Resonance (NMR) Technique.

IX. Name of DUS Test Centre:

Nodal DUS Test Centre Other DUS Test Centres
CSAUA & T. Kanpur (UP) BAU, Kanke, Ranchi (Bihar)
JNKVV, Jabalpur (MP)
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Groundnut (Arachis hypogaea L..)

I. Subject

These test guidelines shall apply to all varieties of Groundnut (Arachis hypogaea L.).

Il. Seed material required

1.

1.

The Protection of Plant Varieties and Farmers’ Rights Authority (PPV&FRA)
decides when, where and in what quantity and quality the seed material required for
testing the 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 provided by the
applicant shall be 3 kg seed (kernel) in case of Spanish and Valencia types and 8.0 kg
(kernel) in case of Virginia bunch and runner types one submission. Each of this seed
lots shall be packed and sealed in 10 equal weighing packets and submitted in one lot.

The seed submitted shall have at least 80% germination, 98% physical purity, highest
genetic purity, sanitary and phyto-sanitary standards. The moisture content of the seed
shall not exceed 9% 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 shall not have been subjected to 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 two independent similar growing
seasons.
The test shall normally be conducted at least at two test locations. If any essential

characteristics of the candidate variety cannot expressed for visual expression at
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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 tests shall be carried out under conditions favouring normal growth and
expression of all test characteristics. The size of the plots shall be such that plants or parts
of plants may 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 a minimum of 700 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 : 41in Spanish and Valencia;
6 in Virginia runner and

Virginia bunch

Row length . 6m
Row to row distance

Erect (Spanish, Valencia) : 30cm
Spreading, Semi-spreading (Virginia : 45cm

bunch, Virginia runner)

Plant to plant distance

Erect (Spanish, Valencia) : 10cm
Spreading, Semi-spreading (Virginia : 15cm
bunch, Virginia runner)

Number of replications 3
Expected number of plants . 720

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

IVV. Methods and observations

1. The characteristics described in the Table of characteristics (see section VI1I) shall be used for
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V.
1.

VI.

1.

the testing of varieties for DUS.

For the assessment of Distinctiveness and Stability observations shall be made on 30
plants or parts of 30 plants which shall be divided among 3 replications (10 plants
per replication).

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 1%
with an acceptance probability of at least 95% shall be applied. The number of aberrant
plants or parts of plants should not exceed 4 in 300 plants.

For the assessment of all colour characteristics, the 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 that are suitable for grouping purposes are
those 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.

The following characteristics shall be used for grouping groundnut varieties.
I. Plant: Growth habit (Characteristic 1)

ii. Flowering pattern on side branches (Characteristic 6)

iii. Time of maturity (for curing) (Characteristic 8)

iv. Kernel: Weight of 100 kernels (Characteristic 17)

Characteristics and symbols

To assess Distinctiveness, Uniformity and Stability, the characteristics and their states as

given in the Table of characteristics (Section V1) shall be used.

Notes (1 to 9), shall be used to describe the state of each character for the purpose of

digital data processing and these notes shall be given against each characteristic.

Legend:
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*) Characteristics that shall be observed during every growing period on all varieties

and shall always be included in the description of the variety, except when the state of

expression of any of these character 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.

5. A decimal code number in the sixth column of the table of characteristics indicates the

optimum stage for the observation of each characteristic during the growth and development

of plant. The relevant growth stages corresponding to these decimal code numbers are

described below:

Code

Growth stage

50
60
70
80
90
100

Peak flowering
Pegging

Pod formation
Pod filling
Pod maturation

Harvesting

6. Type of assessment of characteristics indicated in 7'" column 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
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VII. Table of characteristics

S.No | Characteristics States Note Example Stage of Type of
varieties observation assessment
1 2 3 4 5 6 7
1. | Plant: Growth habit | Erect 1 ALR 1 60-70 VG
*) Semi- spreading 2 Chitra
(+) Spreading 3 Punjab 1
2. | Leaflet: Size Small 3 CSMG 84-1 50-60 MS
(*) | (fully developed (<4.0 cm)
basal leaflet) Medium 5 ALR 2
(<4.0-6.0cm)
Large 7 GG3
(>6.0 cm)
3. | Leaflet: Colour Light green 1 GG3 50-60 VG
Green 2 M 145
Dark green 3 ALR 2
4. | Stem: Pubescence | Absent 1 M 13 60-70 VS
(+) Sparse 3 IGGV 86325
Medium 5 Girnar-1
5. | Flower: Presence Absent 1 ICGV 86325 60-70 VG
(*) | on main axis Present 9 ALR 2
(+)
6. | Flower: Sequential 1 AK 12-24 60-70 VG
(*) | Arrangement on Alternate 2 ALR 2,
(+) | side branches Irregular 3 BAU 13
7. | Inflorescence Simple 1 GG3 80-90 VG
(+) Compound 2 ICGV 86325
8. | Time of maturity Very early 1 Chico 90 VG
(*) | (For curing) (< 90 days)
Early 3 MH 4
(90-100 days)
Medium 5 JL 24
(101-110 days)
Late 7 Somnath
(111-120 days)
Very late 9 Punjab 1
(>120 days)
9. | Pod: Constriction Absent 1 ICG(FDRS)4 100 VG
*) Shallow 3 ICGV 86325
(+) Medium 5 JL24
Deep 7 BPZ 691
10. | Pod: Reticulation Absent 1 JL 24 100 VG
™ Medium 3 GG 20
(+) Prominent 5 BAU 13
11. | Pod: Number of >60% 2 seeded 1 GG2 100 MS
(*) | kernels (on 100 pod | >60% 3 seeded 3 ICGV 86590
basis) >60% 4 seeded 5
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12. | Pod: Presence of Absent 1 SG 84 100 VS
(*) | beak Present 9 ICGV 86590
(+)
13. | Pod: Shelling Low 3 BAU 13 100 MG
percentage (<66)
Medium 5 GG 11
(66-75)
High 7 Tirupati 1
(>75)
14. | Testa: Colour Uniform 1 GG 20 100 VG
™) Variegated 9 TMV 10
15 | Kernel: Colour of White (LA 1) 1 SPA 411 White 100 VG
(*). | testa (varieties with | Off white( 1 A 2) 2 PEARL 4
monochrome testa | Tan (12 E 4) 3 TMV 1
only) Rose (Grayish red 8 B 4 Girnar 1
3)
Purple (14 F 4) 5 AH 7835
Dark purple 6 SAM COL. 83
(14F7)
Salmon (6 A 4) 7 M 13
Red (10B 7) 8 Gangapuri
Dark red (11 C 8) 9 M 145
16. | Kernel: Shape Spheroid 1 GG?2 100 VG
(+) Cylindrical 2 GG 20
™) Fusiform 3 RS 138
17. | Kernel: Weight of | Low 3 AK 12-24 100 MG
(*) | 100 kernels (about (<36 9)
9% moisture) Medium 5 ALR1
(36-50 g)
High (51-65 g) 7 | TKG19A
Very high 9 TPG 41
(>65 g)
18. | Seed: Fresh seed Absent 1 GG 2 90 MG
(*) | dormancy Present 9 Punjab 1
19. | Kernel: Oil Low 3 Chitra 100 MG
percentage (<45%)
Medium 5 TG 26
(45-48%)
High 7 TMV 2, GG 13,
(49-52%) TAG 24
Very high 9
(>52%) TMV 10
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VIIl. Explanation on the Table of characteristics

Characteristic 1: Plant: Growth habit

Erect Semi- spreading

Spreading
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5
Medium

3
Sparse

1
Absent
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Characteristic 5: Flower: Presence on main axis

n+1

\Jﬁ“i é\ ’

Absent Present

Characteristic 6: Flower: Arrangement on side branches

n n+l

1 2 3
Sequential Alternate Irregular
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Characteristic 7: Inflorescence

1 2
Simple Compound

Characteristic 9: Pod: Constriction (to be observed within one month of harvest)

Absent Shallow Medium
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Characteristic 10: Pod: Reticulation (to be observed within one month of harvest)

Absent Medium Prominent

Characteristic 12: Pod: Presence of beak (to be observed within one month of harvest)

\%

Absent Present

Characteristic 16: Kernel: Shape (to be observed within one month of harvest)

1 2 3

Spheroid Cylindrical Fusiform
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IX. Name of DUS Test Centre:

Nodal DUS Centre Other DUS Test Centres

Directorate of Groundnut Research Depatrment of Seed Science & Technology,
Post Box 5, Ivnagar Road, Junagarh- | Tamil Nadu Agricultural University, Coimbatore-

362001, Gujarat, India 641003, Tamil Nadu, India

288




Soybean (Glycine max (L.) Merrill)

I. Subject

These test guidelines shall apply to all varieties of Soybean (Glycine max (L.) Merrill).

I1. 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 seed material are required for
testing a variety denomination applied for registration under the Protection of Plant
Variety 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 3000 gram
in the case of the candidate variety. Each of these seed lots shall be packed and sealed in

ten equal weighing packets and submitted in one lot.

. The seed submitted shall have at least 70% germination, 98% physical purity, highest

genetic purity, uniformity, sanitary and phytosanitary standards. In addition, the moisture
content of the seed shall not exceed 9 % 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 shall not have undergone any chemical or bio-chemical 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

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

growing seasons.

The test shall normally be conducted at least at two test locations. If any essential
characteristic of the candidate variety is 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.
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3.

S.
6.

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 plants or parts of plant may
be removed for measurement and observation without prejudicing to observations on
standing plants or parts of plants until the end of the growing period. Each test shall include
about 1000 plants in the plot size and planting space specified below across three replications
and the expected number of plants will be 1080 which will 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.

Test plot design

Number of rows : 6

Row length : 6m

Row to row distance : 45 cm (60 cm at hilly location)
Plant to plant distance : 10 cm

Number of replications : 3

Expected number of plant 1080

Observations should not be recorded on plants in border rows.
Additional tests 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 shall be used for the testing of
varieties for DUS (Section VI1I).

For the assessment of Distinctiveness and Stability, observations shall be made on randomly
selected 30 competitive plants or parts of plants which shall be divided among 3 replications
(10 plants per replication).

For the assessment of Uniformity of characteristics on the plot as a whole (visual assessment
by a single observation o

f a group of plants or parts of plants), a population standard of 0.5% with an acceptance
probability of at least 95% shall be applied. In the case of a sample size of 300 plants, the
number of off-types should not exceed 4.
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For the assessment of colour characteristics, the latest Royal Horticultural Society (RHS)

colour chart shall be used.
Observation on leaf characteristics shall be observed on fourth leaf from the top at 50%

flowering.
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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 by experience not to vary or
to vary only slightly within a variety and which in their various states of expression are fairly
evenly distributed across all varieties in the collection are suitable for grouping purpose.

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

Q) Plant: Growth type (characteristic 2)

(i) Flower: Colour (characteristic 7)

(iii)  Pod: Pubescence (characteristic 9)

(iv)  Pod: Pubescence colour (characteristic 10)
(V) Pod: Colour (characteristic 11)

(vi)  Plant: Days to maturity (characteristic 13)
(vii)  Seed: Colour (characteristic 16)

V1. Characteristics and symbols

1. To assess Distinctiveness, Uniformity and Stability, the characteristics and their states as
given in the Table of characteristics (Section V1) shall be used.

2. Note (1 to 9) shall be used to describe the state of each character for the purpose of digital
data processing and these note shall be given against the states of each characteristic.

3. Legend

(*) Characteristics that shall be observed during every growing period 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.

4. The optimum stage for the observation of each characteristic during the plant
development/ growth is indicated by a decimal code number in the sixth column of Table
of characteristics. The relevant growth stages corresponding to these decimal code

numbers are described below :
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Code

10

65

77

85

89

99

Growth stages

Cotyledons completely unfolded

Flowering: About 50% plants have at least one flower

open

About 70% of pods have attained full length (30-50 mm)

Advance ripening: About 50% of pods are ripe

Full maturity: About 95% pods are ripe

Harvested product (Seeds)

5. Type of assessment of characteristics indicated in 7" column 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 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

VII. Table of characteristics

S. 1. Characterist States Note | Example varieties | Stage of obser- Type of
No. ics -vation assessment
1 1. 2 3 4 5 6 7
1. | Hypocotyl: Absent 1 | NRC37,PK 472 10 VS
(*) | Anthocyanin Present 9 JS 335, NRC 12
pigmentation
2. | Plant: Growth type Determinate 1 JS 71-05, NRC 7 77 VG
&) Semi-determinate 2 | MACS58,
+) JS 90-41, Pusa 24
Indeterminate 3 -
3. | Plant: Days to 50% Early (< 35 days) 3 | JS71-05 NRC7 65 VG
(*) | flowering
Medium 5 JS 335, NRC 37,
(36 to 45 days) JS 80-21
Late (> 45 days) 7 Hardee, MACS 124
4. | Leaf: Shape Lanceolate 1 JS 93-05, PS 1347, 65 VG
) PK 1024
Pointed ovate 2 NRC 37, Type 49
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Rounded ovate 3 JS 71-05
5. Leaf : Colour Green 1 NRC 37, 65 VG
Indira Soya 9,
Type 49
Dark green 2 JS 71-05, JS 335,
LSb1
6. Plant: Growth habit Erect 1 NRC 2, Punjab 1, 65 VG
(+) NRC 12
Semi-erect 2 PK 472, JS335,
NRC37
7. | Flower: Colour White NRC 37, PK 472 66 VG
*) Purple 1S 335, NRC 12
8. | Plant: Height Short 3 JS2,LSh1 85 MS
(cm) (£40)
Medium 5 [JS335 NRC?2
(41-60)
Tall 7 MACS 58, NRC 37
(>60)
9. Pod: Pubescence Absent 1 JS 71-05, JS 335 77 VG
™ Present 9 NRC 37, PK 472,
NRC 12
10. | Pod: Pubescence Grey 1 PK 472, NRC -7 77 VS
(*) | colour Tawny 2 NRC 37, MACS 58
(Brown)
11. | Pod: Colour Yellow 1 PK 472, NRC -7, 85 VS
™ Hardee
Brown 2 MACS 58, PK 416,
JS 71-05
Black 3 MACS 13, PS 1029
12. | Pod: Shattering Shattering 1 Monetta, Pb 1 89 VG
(+) Non shattering (up 9 NRC 7
to 10-days)
13. | Plant: Days to Early 3 LSb 1, NRC7 89 VG
(*) | maturity (<95 days)
Medium 5 1JS335 NRC12
(96-105 days)
Late 7 Hardee, Type 49
(>105 days)
14. | Seed: Size Small 3 Type 49, Punjab 1 99 MG
(*) | (100 seeds weight) (£10.0 g
Medium 5 |JS335 NRC2
(10.1-13.0 g)
Large 7 JS 71-05, NRC 12
(>13.00)
15. | Seed: Shape Spherical 1 JS 71-05, PK 262, 99 VG

Monetta

294




Elliptical 2 MACS 13,
MAUS 32,
Indira Soya 9
16. | Seed: Colour Yellow 1 JS 335, PK 472 99 VS
*) Yellow green 2 |Js90-41
Green 3 Hara Soya
Black 4 VLS 1, Kalitur,
JS 76-205
17. | Seed: Lustre Shiny 1 MACS 450, 99 VG
VLS 47
Dull 9 PK 327, PS 1029,
PK 472
18. | Seed: Colouration | Absent 1 NRC 12, NRC 7 99 MG
(+) | due to peroxidase | Present 9 MACS 450,
activity in seed coat PK 416
19. | Seed: Hilum colour | Yellow 1 - 99 VS
Grey 2 NRC 2, PK 471
Brown 3 NRC 37, PK 416
Black 4 PS 1029, KHSb 2
Variegated 5 Pusa 16
20. | Seed: Cotyledon Yellow 1 JS 93-05, 99 VS
(*) | colour Birsa Soya -1
Green 2 Hara Soya
21. | Seed: Oil content Low 3 Lsb-1, NRC 12 99 MG
(+) | (%) (£15.0)
Average 5 JS 93-05,
(15.1-18.0) MACS 124
Medium 7 JS 335, PK 416
(18.1-20.0)
High 9 NRC 7, VLS-1
(> 20.0)
22. | Seed: Protein Low 3 Bragg, PK 416 99 MG
(+) | content (<£38.0)
(%) Medium 5 Indira soy 9,
(38.1 -40.0) JS 71-05
High (>40.0) 7 ADT-1, MACS 58
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VIIl. Explanation on the Table of characteristics
Characteristic 2. Plant: Growth type (Stem termination)

e Layout: This characteristic should preferably be assessed in a special trial with 3 or 4
replications of 20 plants each with about 9 cm between plants in the rows. Any border effect
must be avoided.

e Plant material: Candidate and example varieties must be grown in groups according to their
earliness at maturity (characteristic 13).

e Observation: At the beginning of flowering time (1 flower at any level of the main stem), the
apex of the plant must be identified with a mark.

At maturity (free kernels in the pod), the number of nodes between the mark and the top of
the plant is counted. The average number per variety gives comparison with standard

varieties-the state of expression of the characteristics.

In addition, the characteristic “Size of the terminal leaf” could also be considered to
separate more clearly the state of expression “determinate” (Note 1) from other states. The
terminal leaf on the main stem of determinate varieties is more or less equal to other leaves at
lower levels. For other types, the terminal leaf is clearly smaller.

Determinate Indeterminate
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Characteristic 4. Leaf: Shape

The leaf shape shall be determined on the lateral leaflet of the fourth leaf from the top at the time

of 50% flowering.

SO\ 272
77N
1 2 3
Lanceolate Pointed ovate Rounded ovate

Characteristic 6. Plant: Growth habit

1 2
Erect Semi-erect

Characteristic 12. Pod: Shattering
A variety will be considered non-shattering when its pod dehiscence does not take place up to ten
days after the crop plants have reached full maturity.

Characteristic 18. Seed: Colouration due to peroxidase activity in seed coat
Twenty seeds per variety should be tested. The observations should be made on single seed. The

seed is soaked in water for 2 hours and seed coat is removed. The seed coat is placed in test tube
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and 3 to 4 cc of 0.5% Guaycacol solution is added. One drop of 0.1% H,0O, is added to this
solution after 10 minutes. The solution changes to dark red/brown colour for a positive reaction
or remains without colour for a negative reaction. The reaction should be recorded within one
minute of adding H,O; solution. It is very important that observation must not be recorded after

one minute as it could lead to wrong results (Buzzel and Buttery, 1969).

Characteristic 21 & 22. Seed: Oil content & Seed: Protein content

Oil and protein estimation has been done with the AOAC method, (1990).

IX. Name of DUS Test Centre(s):

Nodal DUS Centre Other DUS Test Centre(s)
Directorate Of Soybean Research, | Vivekananda Parvatiya Krishi Anusandhan Sansthan
Khandwa Road, Indore (MP) (VPKAS), Almora (Uttarakhand)

Seed Unit, University of Agricultural Sciences,
Dharwad (Karnataka)
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