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Subject

These test guidelines shall apply to all varieties of diploid cotton viz.,
Gossypium arboreum L. and Gossypium herbaceum L., intra-specific hybrids,
inter-specific hybrids, transgenics and parental lines.

Seed Material required

The Protection of Plant Varieties and Farmers’ Rights Authority (PPV & FRA)
shall decide when, where and in what quantity and quality of the seed materials
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 1500 gram in case
of candidate variety or hybrid and 750 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 seeds submitted shall have at least 75 % germination, 98 % physical
purity, the highest genetic purity, uniformity, sanitary and phyto-sanitary
standards. The moisture content of the seed shall not exceed 10 % to meet the
safe storage requirement. The applicant shall also submit along with seed, a
certified data on germination test made not more than one month prior to date
of submission.

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

Conduct of tests

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

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
examination at another appropriate test site or under special test protocol on
expressed request of the applicant.



IV.

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 a minimum of 300 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 g 6
i1)  Row length : 6 m
ii1) Row to row distance : 90 cm
iv) Plant to plant distance : 30 cm
v)  Expected plants/ replication 3 120
vi) Number of plants / hill : 1
vii) Number of replications X 3

Observations shall not be recorded on plants in border rows.

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

Methods and observations:

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

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

For the assessment of Uniformity of characteristics on the plot as a whole
(visual assessment by a single observation of a group of plants or parts of
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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 shall not exceed 6.

All leaf characteristics shall be observed on the fourth fully expanded leaf
from the top of the main stem at 50 % flowering stage.

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

All observations on the flower shall be made on the first day of flowering and
at anthesis.

Observations on the boll shall be made at full maturity and before boll
bursting.

Grouping of varieties

The candidate varieties / hybrids for DUS testing belonging to G. arboreum
L., G. herbaceum L. and inter-specific (G. arboreum L. x G. herbaceum L.)
hybrid will be tested separately.

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.

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

1)  Species

i1)) Leaf ; Shape (Characteristic 6)

ii1) Flower : Petal colour (Characteristic 10)

iv) Flower : Pollen colour (Characteristic 14)

v) Boll ; Shape (longitudinal section) (Characteristic 17)
vi) Fibre ! Length (2.5% span length) (Characteristic 27)



VI.

Characteristics and symbols

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

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

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

Growth stage Code
Seedling 5
Square formation 30
50% flowering (at least one flower should have opened 40
in 50% of the population in the plot)

Boll bursting 65
First picking (20% of bolls in each plant must have opened) 75
Final harvest 95
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4.  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 plant 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

e Example Stage of Type of
S. No |Characteristics States Notes h .
varieties observation |assessment
1 2 3 4 |5 6 7
i Hypocotyl: Absent 1 |Ragavendra (h) 5 -
Pigmentation Present 9 |PA 183 (a)
Light green 1 |G.Cot.23 (h)
Green 2 |PA 183 (a)
2 (*) |Leaf: Colour : 3 40 VS
Light red 3 |Lohit (a)
Dark red 4 |G27(a)
Sparse I |-
3 (*) |Leaf: Pubescence| Medium 5 |PA 183 (a) 40 VS
Dense 9 |AKA 8401 (a)
Absent 1 |-
4 (*) |Leaf: Nectaries Jawahar Tapti 40 VG
Present 9
(a)
_ Jawahar Tapti
Leaf: Petiole Absent 1
5 : . (2) 40 VS
pigmentation
Present 9 V797 (h)
Palmate
1 |K9(a)
e (Normal)
©) Leaf: Shape Semi-digitate 40 VS
() , 2 |-
(semi- okra)
Digitate (okra) 3 |-
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Absent 1 IRE
Plant: Stem S 3 | AKA7
7(%) | e @ 30 VS
hairiness Medium 5 |PA183(a)
Dense 7 | G.Cot23 (h)
Plant: Stem Absent 1 | Ragavendra (h)
8 . . 30 VS
pigmentation Present 9 | PA183(a)
: Early ( <
Flower: Time of dar y (<30 3 | PA183(a)
flowering (50% ays?
, Medium (50-
9 of plants with at 5 | PA255(a) 40 VG
. 60 days)
east one open Late ( >60 ¥
flower) 7 | Digvijay (h)
days)
White 1 |-
Cream 2 | Sanjay (a)
10 Flower: Petal Yellow 3 | AKA7(a) 40 Vs
(*) colour Pink 4 | PA183(a)
Red 5 |LD 327 (a)
Variegated 6 | G27(a)
Chinese Spotless
Absent 1
Flower: Petal (@)
11(*) : 40 VS
spot Jawahar Tapti
Present 9
(a)
12 Jawahar Tapti
) Embedded 3
(*) | Flower: Stigma (a) 40 VG
+) Exerted 5 | Aravinda (a)
Flower: Anther Jawahar Tapti
Absent 1
13 filament (a) 40 VG
colouration Present 9 | PA183(a)
C 1 | NEH 200
14 Flower: Pollen = (a).
Jawahar Tapti 40 VS
(*) | colour Yellow 9
(a)
Flower: Male Absent 1 |-
sterility (Onl
15 y (Only 40 VS
for A and B Present 9 |-
lines)

19




Green

Ragavendra (h)

3
% 0
16 (*) |Boll: Colour Rod 5 [RG 18 (a) 65 VS
Round B R dra (h
gy Pt = JaavaEZ? Tia t(i )
() |(ongitudinal Ovate 5 @) p 65 VG
section) 8
Elliptic 7 |INEH 200 (a)
Smooth 1 |-
% . d
18 (*) [Boll: Surface Pitted 9 g:;vahar Tapti 65 VG
: Blunt 1 |Ragavendra (h)
Boll: Prominence
; 3
19 (*) i Pointed 9 gz;vahar Tapti 65 VG
ope 3 Jawahar Tapti
) Boll: Opening @) 75 VG
(+) ’ Semi-open 5 |V 797 (h)
Close 7 |Wagad Local (h)
11 (<2. 1 2
Boll: Weight of E/[Helziuin (200)_ GRE)
21(*) |seed cotton/boll 3.0) ’ 3 |PA255(a) 75 MS
®) Large (>3.0) 5 |PA 402 (a)
. Jawahar Tapti
22 (*) |Seed: Fuzz i @) 95 VG
Dense 5 |Digvijay (h)
. Jawahar Tapti
23 (%) Ssle(iirFuzz Grey 1 (@) 95 VS
Brown 2 |Akola Brown (a)
Very small 1 M
(<3.0)
Small (3.0-5.0) | 3 |LD 210 (a)
Seed: Index (100 | Medium (5.1-
*
G seed wt. in gram) | 7.0) DR Y = =
Bold (7.1-9.0) 7 [PA183 (a)
Very bold
(>9.0) 9 |G.Cot 23 (h)
Very low <30) 1 |-
Low (31-32) 3 |Ragavendra (h)
Medi - har Tapti
25 (*) |Ginning % 3 4§dlum G5 s g:;v A 95 MG
High (35-36) 7 |AKA 8401 (a)
Very high (>37)| 9 |AKA7 (a)
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26
(*)

Fibre: Colour

White

PA 255 (a)

Cream

Green

Akola 3-2 (a)

Brown

AW I

75

VS

27
*)
)

Fibre: Length
(2.5% span
length)

(mm)

Short
(£20)

Medium
(20.5-24.5)

Medium long
(25.0-27.0)

Long
(27.5- 32.0)

Extra long
(=325)

95

MG

28
(*)
)

Fibre: Strength
(g/tex)

Very Weak
(<16)

Weak (17.0-
20.0)

Medium
(21.0-24.0)

Strong
(25.0-28.0)

Very Strong
(=29.0)

95

MG

29
(&)

Fibre: Fineness
(Micronaire

value)

Very coarse
(=6.0)

Coarse (5.9-
5.0)

Medium(4.9-
4.0)

Fine (3.9-3.0)

Very fine
(=3.0)

95

MG
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Poor (<42)

Fair (42-43)

30 (+) |Fibre: Uniformity| Average (44-45)
Good (46-47)
Excellent (>47)

- 95

MG

Very Immature
(31)
Immature(32-

3
Fibre: Maturity 49)
(%) Average (50-65) 5

Good (66-80) | 7 |-
Very Good (> 9
81)

— O || DN |W|—=
1

31 (4) 95

MG

Note: (a ) — Gossypium arboreum L., (h) — Gossypium herbaceum L.

VIII. Explanations on the Table of characteristics

Characteristic 6. Leaf: Shape

Palmate (Normal) Semi-digitate Digitate (Okra)

(Semi-okra)

Characteristic 12. Flower: Stigma

3 5
Embedded Xerted
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Characteristic 17. Boll: Shape

3
Round

7
Elliptic

Characteristic 20. Boll: Opening

3 5 7
Open Semi-open Closed

Characteristics 27. Fibre: length (2.5% Span length), 28. Fibre strength, 29.
Fibre fineness, 30. Fibre uniformity and 31. Fibre maturity

The major fibre properties viz., 2.5% Span length, Fibre strength, Fibre fineness
(Micronaire), Fibre uniformity and Fibre maturity (%) shall be determined under
ICC mode using a standard High Volume Instrument (HVI).

Fifty gram of lint pooled equally from all the replications shall be used for
determining the above fibre parameters. The samples should be conditioned for at
least 2 hours at a room temperature of 27 + 2°C and relative humidity of 65 + 2 %.
The moisture content of the sample should be around 7-8 %.

Calibration with HVI Calibration cotton supplied by the CIRCOT shall be
done before testing the samples.

A fibre comb containing the test sample prepared with the help of a fibre
sampler is placed in the comb track. The test cycle consists of automatic brushing of

the sample in the fibro comb and placing it on the comb holder. The test specimen
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then moves through a light beam. Using the optical mass generated and the software,
2.5% Span length and Uniformity ratio are derived.

After the test specimen passing through the sensor, the beard is positioned at
the break point over a set of clamping jaws with 3 mm spacing between the jaws.
The force required to break the beard is calculated in units of g/tex with the help of
software and is recorded as Fibre strength.The cycle is repeated four times and the
average values are taken.

To measure the Fibre fineness (Micronaire), the lint sample is opened
thoroughly after removing all the trash. Approximately 10 g of lint is weighed and
inserted into the porosity chamber and the lid is closed. Compressed air is allowed to
flow through the sample inside the chamber. From the measured values of mass and
pressure, the microprocessor calculates the specific surface, which is converted into
the Micronaire value. Using the Micronaire value the software also derives Fibre
maturity (%).

IX. DUS Test Centres:
Nodal DUS Centre Other Test Centres
CICR, Regional Station, CICR, Nagpur; UAS, Dharwad; HAU, Hisar and
Coimbatore PAU, Ludhiana
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X.  Working Group details:

These test guidelines have been developed by the National Core Committee
in consultation with the Project Coordinator, Central Institute for Cotton Research,

Coimbatore, Tamil Nadu, the Nodal Officer, DUS test centre and Task Force (2/2006)
constituted by the 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

Dr. K. Rathinavel
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