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I.

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.).

II. Seed material required

I.

I11.

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.

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.

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

treatment.

Conduct of tests

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

s€asons.

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.

PPV & FR Authority. GOI. New Delhi 15



5.

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 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
1. Number of rows 6
ii. Row length : 6m
iii. Row to row distance : 45cm
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.

IV. Methods and observations

16

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.

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.

PPV & FR Authority. GOI. New Delhi



4.

5.

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 gobhi sarson varieties:

1) Leaf : Number of lobes (Characteristic 4)

i1) Flower Time of flowering (Characteristic 8)

1i1) Plant : Main shoot length (Characteristic 12)

v) Siliqua Number of seeds per siliqua (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.

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 of

figure(s) for clarity and not for colour variation.
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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:

18

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

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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VII. 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
() GSL2

Sparse 3 Sheetal
Dense 5 -
2. Leaf: Colour Light green 1 - 50-60 VG
() Medium green 2 -
Dark green 3 GSL 1,
GSL 2
3. Leaf: Lobes Absent 1 - 50-60 VS
*) Present 9 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 -
(H) Serrate 3 GSL 1,
GSL 2
6. Leaf : Length Short ( <30) 3 TERI (00) | 50-60 MS
(cm) R 9903
Medium (31-<35) 5 Sheetal
Long (>35) 7 Neelam
7. Leaf: Width Narrow (< 10) 3 TERI (00) | 50-60 MS
(cm) R 9903
Medium (10 -12) 5 Sheetal
Broad (> 12) 7 Neelam
8. Flower: Time of Early ( <50 days) TERI (00) | 60-62 MG
(*) | flowering R 9903
(50% of the plant | nfedium 5 | TERI (OE)
with at least one (51 <60 days) R 03
a <
open flower) Late (> 60 days) 7 Sheetal,
Neelam
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9. | Flower: Colour of | White 1 - 60-62 VG
(*) | petals Light yellow 2 |ocN3
Yellow 3 GSL 1,
GSL 2
Orange 4 -
10. | Flower: Length of | Short (<1.2) 3 - 60-62 MS
petals (cm) Medium (1.2-1.5) 5 |GSL1
Long (>1.5) 7 Neelam
11. | Flower: Width of | Narrow (<0.6) 3 GSL 1, 60-62 MS
petals (cm) Sheetal
Medium (0.6-0.7 ) 5 GSL 2
Broad (>0.7) 7 Neelam
12. | Plant: Main shoot Short (<40) 3 - 79 MS
(*) | length (cm) Medium (41- <50 ) 5 GSL2
Long (51 - <60) 7 | TERI (OE)
R 03
Very long (>60 ) 9 -
13. | Plant : Height Short (< 120) 3 TERI (OE) | 79 MS
*) | (cm) R 03
Medium (121-<140) 5 GSL 1
Tall (141 -<160) 7 -
Very tall (> 160 ) 9 -
14. | Siliqua: Length Short (<4.5) - 85 MS
(*) | (cm) Medium (4.5-5.5) TERI (OE)
() R 03
Long (>5.5) 7 GSLI1,
GSL 2
15. | Siliqua: Length of | Short (<0.8) 3 - 85 MS
beak (cm) -
Medium (0.8 — <1.2) 5 Sheetal
Long (> 1.2) 7 TERI (0E)
R 03
16. | Siliqua: Number Very few ( < 40) 3 - 85 MS
(*) | on main shoot Few (41 - <50) 5 | Neelam
Medium (51 - <60) 7 GSL 1
Many (> 60) 9 -
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17. | Siliqua: Density on | Low (<1.2) 3 GSL2 85 MS
(+) | main shoot Medium (1.2 - 1.5) 5 |GSL1
High (>1.5) 7 Neelam
18. | Siliqua: Angle with | Appressed 1 - 85 VG
(*) | main shoot Semi appressed 2 |-
(+) Open 3 |GsL1,
GSL 2
19. | Siliqua : Texture Smooth 1 GSL 1, 85 VS
(*) GSL 2
() Undulated 9 -
20. | Siliqua: Number of | Very few ( <12) 3 - 85 MS
(*) | seeds per siliqua Few (13-<16) 5 Neelam
Medium (17-<20) 7 GSL 1
Many (> 20) 9 -
21. | Maturity period Early (<120 days) 3 - 90 MG
(*) Medium (121 -<140 5 | TERI (OE)
() days) R 03
Late (141-<160 days) 7 GSL 1,
GSL 2
Very late (> 160 days) 9 -
22. | Seed: Seed colour | Yellow 1 - 100 VG
(*) Reddish brown 2 | GSLI,
Sheetal
Brown 3 GSC 5
Dark brown 4 GSL2
Black 5 -
23. | Seed: Size Small (<3.5 g) 3 GSL 1 100 MG
(*) | (Weight of 1000 Medium (3.5-4.0g) 5 |-
seeds) Bold (>4.0g) 7 |-
24. | Seed: Oil content | Low 3 GSL 1 100 MG
*) | (%) (<38)
(+) Medium 5 GSL 2
(38 —<42)
High (42- 46) 7 Sheetal
Very high (>46) 9 -
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VIII. Explanation on the Table of Characteristics

Characteristic 1. Leaf: Hairiness

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

1 3 5
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.

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

>\
ERVE
W
1 2 3
Entire Dentate Serrate
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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 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.

1
Appressed

Characteristic 19. Siliqua: Texture

Smooth
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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) 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 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 pm band
and oil between 2.31 um and 2.33 pm 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
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Concentration (%) = K, + K x Log (1/R ) + K x log (1/R))
----------------- +Kn+log (1/R )
Where, K, is the bias adjustment for the calibration
K, is the coefficient for the first filter position
Log (1/R) is the first machine log of the measured reflectance (absorption)

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

IX. Working Group details:

These test guidelines developed by the National Core Committee in consultation with the, Director,

Directorate of Rapeseed-Mustard Research, Bharatpur, the Nodal Officer, DUS test centre and Task Force

(2/2006) constituted by the PPV&FR Authority.
The Members of the Task Force (2/2006)

Dr. Y. S. Nerkar Chairman
Dr. S. S. Narayanan

Dr. D. M. Hegde

Dr. P. S. Pathak

Dr. H. S.Sen

Dr. R. K.Chowdhury

Dr. S. S. Banga

Dr. A. K. Singh

Dr. P. S. Bhatnagar

Nodal Officer:

1. Dr. K.H Singh, Senior Scientist, DRMR, Bharatpur(Rajasthan)
2. Dr. A.K Misra, Senior Scientist, DRMR, Bharatpur(Rajasthan)

X. Name of DUS Test Centre:

Nodal DUS Test Centre Other DUS Test Centres
Directorate of Rapeseed-Mustard PAU, Ludhiana
Research, Sewar, Bharatpur-321303,

Rajasthan
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