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Pearl Millet (Pennisetum glaucum (L.) R.Br.).

I. Subject

These test guidelines shall apply to all varieties, hybrids and parental lines ofPearl Millet
(Pennisetum glaucum (L.) R.Br.).

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
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 as per
the following:

a. New: Variety/ Hybrid: 600 g

b. Extant variety notified under Seeds Act, 1966: 120 g

c. Varieties of Common Knowledge & Farmers’ Varieties: 300 g

Each applicant is required to submit 300 g of seeds for each of the parental line in case of
a hybrid variety.

Each of the seed lot shall be packed and sealed in packets (each packet with 60 g of
seeds) and submitted in one lot with labels mentioning Acknowledgement No.,
Denomination, Category of Candidate variety, Month and Year of harvesting. If spikes
row is to be grown, the PPV&FRA may request for submission of specified number of
spikes in addition to the seed lot.

2. The seeds submitted shall have the following standards for germination capacity,
moisture content and physical purity.

a. Germination capacity
i. Inbred lines and single cross hybrids: 80% (minimum)
ii. Varieties and double cross hybrids: 90% (minimum)
b. Moisture content: 10% (maximum)

c. Physical purity: 98% (minimum)
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3. The applicant shall also submit along with the seed, a certified data on germination
madenot more than one month prior to date of submission. It also shall possess the
highest geneticpurity, uniformity, sanitary and phyto-sanitary standards.

4. The plant material shall not have been subjected to any chemical or bio-physical treatment.

II1. Conduct of tests
1. The minimum duration of DUS tests shall normally be at least two independent similar

growing seasons.

2. The tests shall normally be conducted at least at two test locations. If 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 tests shall be carried out under conditions favoring normal growth and
expression of all test characteristics. The size of the plot shall be such that plants or parts
of plants could be removed for measurement and observation without prejudicing the
other observations on the standing plant until the end of the growing period. Each test
shall include about 400 plants in the plot size and planting space specified below across
three replications. Separate plots for observation and measurement can only be used if
they have been subjected to similar environmental conditions. All the replications shall
have similar environmental conditions of the test location.

4. Test plot design

Number of rows: 5

Row length: 4 m

Row to row distance: 60 cm

Plant to plant distance: 15cm

Number of replications: 3

Conduct of test for Farmers’ Varieties: 2 rows /rep.
5. Observations shall not be recorded on plants in border rows.

6. Additional tests for special purpose may be established by PPV & FR Authority.
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IV. 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.

For the assessment of Distinctiveness and Stability, observation shall be made on
(excluding out crossed plants in inbred lines and plants obviously resulting from the
selfing of a parental line in single cross hybrids) at least 30 plants for inbreds / single
cross hybrids and 60 plants for varieties and other hybrids (such as top cross and double
cross hybrids).

In the case of a sample of 100 plants, maximum number of variants allowed shall not
exceed 3 in case of inbreds and single cross hybrids; 6 in case of top cross and double
cross hybrids and 10 in case of open pollinated and other varieties.

Leaf characteristics shall be observed on penultimate leaf (2" leaf from top).

Spike, leaf, node and internode characteristics shall be observed on primary tiller of the
plant.

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

colour chart number should be mentioned.

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.
The following characteristics are proposed to be used for grouping Pearl Millet varieties:
a) Plant: Time of spike emergence (Characteristic 3)

b) Anther: Colour (Characteristic 9)

c) Plant Height (Characteristic 22)

d) Spike: Shape (Characteristic 23)

e) Seed: Colour (Characteristic 26)

) Seed: Shape (Characteristic 27)

Applicants have to provide grain characters recorded on the sample seed in case of A

line.
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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.

2. Note: 1 to 9scale 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 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.

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 describedbelow:

Decimal Code for the Growth Stage

Code Growth stage
3 Emergence stage
5 Three leaf stage
8 Five leaf stage
30 Flag leaf stage
35 Boot stage
45 Spike emergence
47 Stigma emergence
50 Anther dehiscence
60 Milk grain stage
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65
70
75
00

Dough grain stage
Physiological maturity stage
Maturity

After harvest

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 part 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 plants or parts of plants
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VII. Table of Characteristics

S.No. Characteristics States Note Example variety/line Stage of Type of
(New) observation assessment
1 2 3 4 5 6 7
1. Plant : Absent 1 843-22B, GHB 558 Five leaf stage VG
*) Anthocyanin (8)
colorationof first
leaf sheath Present 9 J 2340, Kaveri Super Boss
2. Plant :Growth Erect 1 842B, G 73-107 Spike VG
+) habit emergence(45)
Intermediate 5
Spreading 7
3. Time of spike Very early 1 HHB 67 Imp., RHB 177 Spike VG
*) emergence (50% (<43 days) emergence (45)
plants with at
least one spike Early (43-46 days) 3 ICMH 356, H 77/833-2-
emerged fully) 202
Medium (47-50) 5 RIB 3135-18, GHB 719
Late (51-54 days) 7 Nandi 61
Very late (>54 9 ICMB 97444
days)
4, Leaf: Sheath Absent 1 842B, GHB 558 Spike VG
pubescence emergence (45)
Present 81B
5. Leaf: Sheath Short (<11) H 77/29-2 Spike MS
length (cm) emergence (45)
Medium (11-15) 5 ICMB 92777, J 2340
Long (>15) 7 841B, ICMB 94555
6. Leaf : Blade Very short 1 RHRB 5B, H 77/29-2 Spike MS
length (cm) (<41) emergence (45)
Short (41-50) 3 ICMB 94111, RHRBI 1314
Medium (51-60) 5 GHB 744, ] 2454
Long (61-70) 7 86M64
Very long (>70) 9 IP No. 6061, IP No. 20593
7. Leaf : Blade Narrow (<3) 3 H 77/833-2, ICMB 88004 Spike MS
width (at widest emergence (45)
point) (cm) Medium (3-4) 5 842B, ICMH 356
Broad (>4) 7 Nandi 61, 86M86
8. Spike:Stigma Absent 1 GHB 558, MIR 525-2 Stigma
Pigmentatio emergence (47)
Present 9

31




S.No. Characteristics States Note Example variety/line Stage of Type of
(New) observation assessment
1 2 3 4 5 6 7
9. Spike: Anther Yellow 3 G 73-107, GHB 558 Anther VG
*) colour dehiscence (50)
Brown 5 842B, ICMB 97111
Purple 7 PB 106, Kaveri Super Boss
10. Plant: Node Absent 1 842B, 843-22B Dough grain VG
*) pubescence (65)
Present 9 841B
11. Plant: Number of Low (<11) 3 ICMH 356, GHB 538 Dough grain MS
nodes (65)
Medium (11-15) 5
High (>15) 7
12. Plant: Node Whitish 1 G 73-107 Dough grain VG
*) pigmentation (65)
Green 2 843-22 B, GHB 558
Brown 3
Red 4
Purple 5 ICMH 356, ICMB 88004
13. Plant: Internode Whitish 1 G 73-107 Dough grain VG
*) pigmenta’gion ) (65)
(between 3"& 4"
node from top) Green 2 843-22B, GHB 558
Brown 4
Red 6
Purple 7 ICMB 88004
14. Spike exsertion Incomplete 1 IP No. 4278, IP No. 14695 Dough grain VS
(65)
Partial 3 ICMB 94555, Nandi 61
Complete 5 ICMB 92777, GHB 538
15. Spike: Length Very small (< 11) IP No. 2789, IP No. 8144 Dough grain MS
*) (cm) (65)
Small (11-20) 3 ICMA 88004, ICMR 356
Medium (21-30) 5 81B, GHB 558
Long (31-40) 7 Kaveri Super Boss
Very long (>40) 9 IP No. 19628, IP No. 22888
16. Spike : Absent 1 RHRB 1B, GHB 558 Dough grain VG
*) Anthocyanin (65)
pigmentation of Present 9 842B, ICMB 88004

glume
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S.No. Characteristics States Note Example variety/line Stage of Type of
(New) observation assessment
1 2 3 4 5 6 7
17. Spike: Bristle Absent 1 843-22B, GHB 558 Dough grain VG
(65)
Present 9 MPMH 17, HBL 11
18.(%) Spike: Bristle Yellow 1 Dough grain VS
colour (65)
Green 2
Brown RIB 3135-18, PB 106
Purple
19. Spike: Bristle Non prominent HHB 67 Imp., PB 106 Dough grain VS
Appearance (Bristle length < (65)
2mm from the ear
head)
Prominent (Bristle 5 RHB 177
length > 2mm from
the ear head)
20. Spike: Girth at Thin (<1.6) 3 IP No. 8128, IP No. 10402 Dough grain MS
*) maximum point (65)
(excluding X
bristles) (cm) Medium (1.6-3.0) 5 842B, GHB 538
Thick (>3.0) 7 Nandi 61, Kaveri Super
Boss
21. Plant: Number of Monoculm (<2) 1 IP No. 5075, IP No. 21156 Dough grain MS
*) productive tillers (65)
+) Low (2-3 tillers) 81B, J 2340
Medium (4-6 RIB 3135-18
tillers)
High (>6 tillers) 7 IP No. 3110, IP No. 3645
22. Plant: Height Very short (<101) 1 H 90/4-5, ICMB 94555 Dough grain MS
*) (including spike) (65)
(cm) Short (101-150) 3 ICMB 92777, J 2340
Medium (151-200) 5 ICMH 356, 86M86
Tall (201-250) 7 IP No. 4511, IP No. 10544
Very tall (>250) 9 IP No. 2670, IP No. 15537
23. Spike shape: Cylindrical 1 GHB 538 Maturity (75) VG
*) Conical 2 ICMB 88004, ICMH 356
(+)
Spindle 3 G 73-107, RHRB 1B
Candle 4 H 77/29-2, J 2340
Lanceolate 5 MPMH 17, GHB 558
Dumb-bell 6 IP No. 7979, IP No.7981
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S.No. Characteristics States Note Example variety/line Stage of Type of
(New) observation assessment
1 2 3 4 5 6 7
Club 7 IP No. 6057, IP No.6069
Oblanceolate 8 IP No. 669, IP No.12608
Globose 9 IP No. 2789, IP No.8031
24, Spike: Tip Absent 1 842B, H 77/29-2 Maturity (75) VS
sterility Present 9 841B, ICMB 02333
25. Spike: Density Loose 3 RHRB 13B Maturity (75) VG
*) Semi-compact 5 HHB 67 Imp., G 73-107
Compact 7 MPMH 17, H 90/4-5
26. Seed: Colour Whitish 1 IP No. 14683, IP No. 19349 | After harvest VG
* (00)
Cream 2 WGI 52, WGI 148
Yellow 3 IP No. 8681, IP No. 20770
Grey 4 842B, GHB 538
Deep grey 5 Pratap
Grey brown 6 RIB 335/74
Yellow brown 7 HHB 67 Imp., MIR 525-2
217. Seed: Shape Obovate 3 H 90/4-5, RHRBI 1314 After harvest VG
*) (00)
(+) Elliptical 5 IP No. 3082, IP No. 11902
Hexagonal 7 ICMB 02333
Globular 9 842B, GHB 538
28. Seed: Weight of Very low (<5) 1 IP No. 3089, IP No. 15352 After
*) 1000 grains (g) harvest(00)At
Small (5.0-7.5) 3 H77/29-2, 2467 10% moisure
Medium (7.6-10.0) 5 RHRBI 1314, G 73-107
Bold (10.1-12.5) 7 Proagro 9444, Nandi 61
Very bold (>12.5) 9 | IP No. 10437, IP No. 22278
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Applicable to forage Pearl Millet only

S.No. | Characters States Note Example Stage of Type of
varieties observation assessment
1. Stalk juiciness Pithy 1 - Dough grain MS
(65) (By squeezing the
stem by hand)
Juicy 5 HS 1, K 2,K3
2. Forage characters | Dry 1 - Harvest VG
maturity (75)
Stay green | 5 HHB 117

VIl1I. Explanations for the Table of Characteristics

Major growth and morphologically distinct stages of pearl millet

Five leaf
Paniele init.

Emergence
Three leaf

Growth phase I

) Growth phase-Tl T é
vegetative

panicle development

Fig. 1

Dough

grain filling
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Characteristics 2:  Plant: growth habit

Panicle

Seminal or primary root

Adverntitious root
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Characteristics: 23 Spike: Shape

1. Cylindrical 2. Conical 5. Lanceolate

6. Dumb-bell 7.Club 8. Oblanceolate 9. Globose

Fig. 3
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Cylindrical(1)
Conical(2)
Spindle(3)
Candle(4)

Lanceolate(5)

Dumb-bell(6)

Club(7)
Oblanceolate(8)

Globose(9)

Explanation for Characteristics: 23 Spike: Shape

Panicle having same radius from bottom to top like a cylinder
Broadest at bottom and sharp tapering towards top like a cone
Broadest in middle and tapering towards top and bottom
Cylindrical almost but tapering at upper most part

Broadest below middle part and tapering towards bottom and top
Broad at top and bottom and tapering towards middle

Broadest and round at top, tapering towards bottom

Broadest above middle part and tapering towards bottom and top

Round at top and bottom
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Characteristics 27. Seed: Shape

.i N
o '@

3. Obovate 5. Elliptical

7. Hexagonal

9. Globular

Fig. 4

39



DUS Characteristics Photographs

Ch 1: Plant Anthocyanin Pigmentation of first leaf sheath

1. Absent 9. Present

Ch 2: Plant:Growth Habit
iy
A

1. Erect 5. Intermediate
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Ch 4: Leaf: Sheath Pubescence

1. Absent 9. Present

Ch 7: Leaf: Blade Width (at widest point)

3. Narrow 5. Medium 7. Broad
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Ch 8: Spike: Stigma Pigmentation

1. Absent 9. Preseﬁr'lt

Ch 9: Spike: Anther Colour

A
3. Yellow 5. Brown 7. Purple
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Ch 10: Plant: Node Pubescence

1. Absent | 9.rresent

Ch 12: Plant : Node Pigmentation

. \
2. Green 3. Brown 5. Purple
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2. Green | 7. Purple

Ch 14: Spike exsertion

R

1. Incomplete 3. Partial
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Ch 15: Spike: Length (cm)

- a;
Very small Small Medium Long Very long

45



Ch 16: Spike: Anthocyanin pigmentation of glume

1 Absenf - 9. Present

Ch 17: Spike: Bristle

1. Absent 9. Present
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Ch 18: Spike: Bristle Col

=

our
3

2

3. Brown

Ch 20. Spike: Girth at maximum
point(excluding bristles)
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Ch 22. Plan:Height(including spike)

Y
3. Short 5. Medium 7. Tall

Ch 23: Spike: Shape

"
5. Lanceolate 8. Oblanceolate

1. Cylindrical 2. Conical 3. Spindle 4.Candle
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1. Absent 9. Pesent

Ch 25: Spike: Density or may be compactness

Loose(3) Semi Compact(5) Compact(7)
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Ch'26: Seed Color

- A
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rey 6. Grey Brown

~

4. éfey - ' 5. Dep G

Y

7. Yelow Brow

Ch 27: Seed: Shape

3. Obovate 5. Elliptical 7. Hexagonal 9. Globular
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