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II.

I11.

vglu i,y e IVkboe ,y-
fo'k;
e & Y feenfeder dEga (ViergH Wergad vor) ol Wk [l WR AN B |
vif{kr jki.k Tkext

aiEgT fhe Ud puS ATBR ARV AT (AUl 3R THarR 3ffaf+zs) 2001 &
T8d USIRYT & oY e 1 AW /g Haedl URIeror H UANT & ol STo”) R907
AEE B AFT SR U B, e SR wa B8R gheT oy dien fee &k
DD JARTDHR ARG USSR (YT 3R UHIIRY) §RT AT ST | fTdGdh G
HRA & S7ATdl (el AT 310 < I $9 UBR DI AU ARUT BT UK B FH
g GRREd fbar S & Gdfea <2 & S v f[AfFgEl & dgd 9 ged 3iR
RIY Geell IR Maeadharti &1 drel= fhar 74T & | 3Mded §RT YT &I ol
el YT FRAT BT FATH AAT H Ydad] Bad ARH & YA ST H AggT B
TS B AT 594 Ud 99 iR BHel AIH @ ot &H 9 HH 2000 T8gT &I
Siad Wi g ATy |

Rer AR H 4RT H [AUUE A 90T A & foly RO efHa, I 37 el
HIfcs YEAT & FATH AMD BF A2V AR g9H R H JHI0T 451 & forg
iR RETH 191 AFGEST & /T H &1 [0 1 81 =11 | MY Bl ST aTed!
RIYT A S@ H R 8, SHH el Bl Bl A B 3far 98 (bl T Arieid
qT I IR 7 B

R | H T9 Tb Dblg SUAR 7 [HAT SS9 Teb Feld ARTBRI VAT DR Dl
FFART 7 & IT VA SUAR & ol 3RIE 1 & | Il SuAR fbar a1 & a1 94
SURR T QX1 faeror faar SEm =iy |

ijhk-k djuk

ORIETOT @] RIATH Sl FHART AR IR garedl faw a1 urRRefe yomell & Hay
¥ B Y BH T W olfbd T TAH g dalel AGH BT |

RIETOT ATHRT AR TR HH A HH af GRIeT0T Il IR fhar Siv | afe fee 5 59 amHi
R STedl faRtre deror faxarg 9 < df R Sfd i R wWieo & forg faar fean

U T THIR IEIaxT, YRT IRPBR, s ool 1



ST AT JAMEH & AR R g2 [ARE SiF UISidblel & Ted oAl ST [5rdd
foru Aoy arRf v sifaRad aram & sravaedr g |

YT WIS A DI A 9¢dR Haell idel Rl iR Fovay e faRredraii
DI AT HAT & Ted by ST | wiic &7 MHR VAT BT a1fey fo e am diel
& 2l &I 9199 & U SH6T IR BT ¥ ITARAT T AT A FSTAT ST D
IR TIJET B TR Wife § WS A9 Ulell bl dgdR Bl IJfaH aRAT T gqbT BIs
Ufciehel UHTd 1 U | U WX H 3 Ufdpfrai & sfdeid i iR w@ife e
qAT YT RIS § HH A HH 600 UIE BT | GAJEOT 3R AU & oy grep wilel
& YA R T fhar Sy S1e g7 aA qatareig Rerfoan & | i ufasfoat
& forv oeror vera @ qatarer Rerferar wam 89 @Ry |

qeTv wife fSolrs

NI BT JATDR (RATH) : 15 X 2.0 9. (F9d W)
gfeaay a1 A : 10

gfy = ufdd @ a1 0 2 A1

Uit ¥ ufda @ : 15 A1

ol | gl @ g4 D10 WA

Uil & \wan .3

FTfaa Ol @ e . 80% (34T 160 UHE)

T o) 9+ dfdaal ¥ ofr diel O A&fod gideror J8) fote Siee |
YT 3R THTR UTferheor a9y wRieror & foru SifaRed uRieror Uierdial fHuifRa
BT |

IV. fof/k;k vk 1;0{k.k

1.

qon 1 drferedt @rgarT VII <) # aftid o &1 Iugnr yearell fee & Syud
oieror & forg fobarm Srg |

faferedr dorr iy @ Jedich= & foTg Uidefor &1 HRI 30 Uikl A1 30 Ui & AR W)
forar S R O ufdefadl 3 999 w9 | diel ST () Uit 10 d) |
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VI.

e wY ¥ gatid Bl B Uhweudr & Jedidd & ol $H B 95%
B ATl & AT 1% & ST AFd Bl WIHR BT STQT | 200 Uil &1
AT JATBR B UR 3G T dTed (A1 T18Y) Urell &l e H&T 3 I Wibrd

B |

ORI/ UFGEd IR YW Rael 9 | FaiEd | widerr gkl & 9T H gRadd 89 &
&b gd by SITdT |

god Fal T TIdeTT W W SWTS U gedi IR fHU ST |

AT HaedT |1 T[0T & HAiwA & foly, TS BicTheaRel AT ((TRUATH) TdI-dH
T & A BT SUANT fHAT ST |

fdLek dk leghdj.k

fafdredrall @ qearepd § Jidem & forv Syud wxierr gg ycaredl fowi o wel o
qicT ST | d T[0T Sff 37 9 il by MU 8 3R =7 &1 i 3rerdr Usb fbed
H ggd BH A= B T Sl Aol fhedi H oo faf=T oraverreli § 9HE w5 o
TG B, TEIDRY & IGaT I SUYad A S |

e DI [HEl & FHEIHR & oy =1 [0 BT SUART fhar SIg:
@) WA O IMER GR CARIIEE 7 BT T (o7 11)
W)  qEYEd o4 O O R he Radt 8 8 (T 12)

M) ded : il BT Sraud (0T 23)
H)  Hid : Teh BT A (0T 31)
X.k vkj fpgu

fAfRrsedr, Udhwud T2 I &1 ffdhel &)+ & forg ot difefedr § fay Tg i
3R I sraRermatl (3rgMrT VII) &1 SKHTer fhar Sirgam |

fefSTed ST URRFT & Ao =g U 0T &I JAGfdd Bl gl vq fCwfor
(1 | 9) BT SYANT fHAT ST 3R A ORI URyes T[0T BT 3faRAT3I & FHA <
ST |

W) UG TSR YIS, YR GNPR, s feooll 3



e
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VIL x.k dh rkfydk
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I1.

Garlic (Allium sativum L.)
Subject

These test guidelines shall apply to all varieties of Garlic (4/lium sativum 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 of the planting 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 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 quantity of planting material to be
supplied by the applicant should have sufficient number of bulbs of preceding crop season to provide

at least 2000 viable cloves for each year and season.

The planting material shall meet the minimum requirements for sprouting capacity, moisture content
and physical purity for marketing planting material in India, and shall meet the minimum seed
standards prescribed for certified seed in India. The planting material supplied should be visibly

healthy, not lacking in vigour or affected by any major pest or disease.

The planting material shall not have undergone 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.

III. Conduct of tests

1.

12

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

with reference to the ecosystem of the candidate variety.

The test shall normally be conducted at two test locations. If any essential characteristic 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, for which additional quantity of planting material shall be required.

The field tests shall be carried out under conditions favouring normal growth and expression of all
test characteristics. The size of the plot shall be such that plants or parts of 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 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 replications shall be sharing similar environmental conditions of the test location.

PPV & FR Authority. GOI. New Delhi



Iv.

Test plot design:

Bed size (minimum) : 1.5 x 2 m (Flat bed)
Number of rows/bed : 10

Row length/bed :2m

Row to row distance : 15cm

Plant to plant distance : 10 cm

Number of replications 03

Expected number of plants : 80% (i.e. 160 plants)

Observations shall not be recorded on plants in border rows.
Additional test 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 for their DUS test.

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 vegetatively propagated varieties, a population standard of 1%
with an acceptance probability of at least 95% shall be applied. In the case of a sample size of 200

plants the maximum number of off-types allowed would be 3.

All observations on leaf /foliage and flowering stem shall be made just before foliage changes it’s

colour.
All observations on the bulb shall be made on harvested bulbs.

For the assessment of 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 which are known from experience not to vary, or to vary only slightly
and which in their various states fairly evenly distributed across all the varieties in the collection are

suitable for grouping purposes.

PPV & FR Authority. GOI. New Delhi 13



VI.

14

The following characteristics shall be used for grouping of Garlic varieties:

a) Pseudostem . Intensity of anthocyanin colouration at ase (Characteristic 11)
b) Flowering stem (Characteristic 12)

c¢) Bulb : Compactness of cloves (Characteristic 23)

d) Clove . Colour of scale (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.

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
characteristics 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 VIIL. 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 characteristic is indicated in the sixth

column of Table of characteristics.

Growth stage Code
Just before foliage fall over /drying of leaves 30
Harvest maturity 50
Post field curing 70

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 observation of individual plants or parts of plants

PPV & FR Authority. GOI. New Delhi



VII. Table of characteristics

S. Example t f T f
Characteristics States Note P Stage 0, ypeo
No. varieties observation | assessment
1. |Plant: Density of | Sparse 3 G-G-2 30 VG
leaves Medium 5 | Agrifound White,
Yamuna Safed-2
Dense 7 Godawari,
Agrifound Parvati*
2. |Plant: Number Few (<9) 3 | Yamuna Safed, Yamuna 30 VS
of leaves per Safed-3
pseudostem Medium(9-12) 5 Agrifound White,
Yamuna Safed-2
Agrifound Parvati*
Many (>12) 7
3. |Foliage: Attitude | Erect 1 Godawari 30 VG
*) Semi-erect 2 Yamuna Safed,
) Agrifound White,
Yamuna Safed-3
i Agrifound Parvati*
Drooping 3
4. |Leaf: Intensity of | Light 3 Yamuna Safed, 30 VG
(*) |green colour Agrifound White,
Yamuna Safed-2
. G-G-2,
Medium 5
Agrifound Parvati*
Dark ; Yamuna Safed-3,
ar Godawari
5. |Leaf : Waxiness Absent 1 - 30 VG
Present 9 Yamuna Safed-3,
Yamuna Safed, Yamuna
Safed-2
6. |Leaf: Length Short (>25 cm) 3 Rahuri Local 30 MS
(longest leaf) Medium (25-35 cm) 5 | Yamuna Safed,
Agrifound White
Long (> 35 cm) 7 |Agrifound Parvati*
PPV & FR Authority. GOIL. New Delhi 15



7. |Leaf: Width Narrow (< 1.5 cm) Yamuna Safed, 30 MS
(widest leaf) Medium (1.5 — 2.5 Agrifound White
cm)
Broad (>2.5 cm) Agrifound Parvati*
8. |Leaf: Shape in Flat - 30 VG
(*) |cross section (in Slightly concave RAUG-2, Agrifound
middle of the Parvati*
longest leaf) Strongly concave Yamuna Safed,
Yamuna Safed-3
9. |Pseudostem: Small (<5 cm) - 30 MS
(*) |Length Medium (5-10 cm) Agrifound White,
(up to first Yamuna Safed-3
emerged green Long (>10 cm) Amleta
leaf)
10. | Pseudostem: Narrow (<1.0 cm) Yamuna Safed -2, 30 MS
(*) | Width of the base Yamuna Safed
Medium (1.0-1.5 Agrifound White
cm) Agrifound Parvati*
Broad (>1.5 cm)
11. |Pseudostem Absent Agrifound White 30 VS
(*) |: Intensity of Present Godawari,
anthocyanin Phule Baswant
colouration at base
12. |Flowering stem Absent - 30 VG
Present Agrifound Parvati*,
Agrifound White,
Yamuna Safed-3
13. |Flowering stem: Absent Agrifound White 30 VG
(+) | Curvature Present Agrifound Parvati*
14. |Flowering stem Short (<70 cm) - 30 MS
: Length (special | Medium(70-90 cm) Agrifound White
characteristics Long (>90 cm) Agrifound Parvati*
for temperate
condition)
15. |Flowering stem: Absent - 30 VS
(+) |Bulbils Present Agrifound White,
Yamuna Safed-3,
Agrifound Parvati*
16 PPV & FR Authority. GOI. New Delhi




16. | Time of maturity | Early (<130 days) 3 Agrifound White , 50 VG
(from date of Yamuna Safed-2
planting) Medium (130-160 5 Godawari
days)
Late (>160 days) 7 Agrifound Parvati*
17. |Bulb: Size Small (< 2.5 cm) 3 Rahuri Local 70 MS
(*) |(diameter) Medium (2.5-3.5 5 Agrifound White
cm)
Large (3.5-5.0 cm) 7 Yamuna Safed-2
Very large(>5.0 cm) 9 Agrifound Parvati*
18. |Bulb: Shape Elliptic 1 Agrifound Parvati* 70 VG
(*) |in longitudinal Ovate 2 Yamuna Safed-3,
(+) |section Yamuna Safed
Circular 3 RAUG-5
19. |Bulb: Shape in Elliptic 1 G-G-3 70 VG
cross section Circular 2 Yamuna Safed,
Yamuna Safed-3
20. |Bulb : Position Inserted 1 Yamuna Safed-3, 70 VS
(+) |of cloves at tip of Yamuna Safed
bulb Exerted 2 Agrifound White
21. |Bulb: Position of | Inserted 1 Agrifound White 70 VS
(*) |root disc At surface (flat) 2 Yamuna Safed-3
Exerted 3 Yamuna Safed-2
22. |Bulb: Shape of Recessed 1 Agrifound White 70 VS
(*) |base Flat 2 Yamuna Safed-3
() Rounded 3 Yamuna Safed-2
23. |Bulb: Loose 3 - 70 VG
(*) | Compactness of Medium 5 Yamuna Safed-2,
cloves Yamuna Safed-3,
Agrifound White
Compact 7 G-G-3,
RAUG-2
24. |Bulb : Ground White 1 Yamuna Safed, 70 VG
(*) |colour of dry Agrifound White
external scales Yellowish white 2 Yamuna Safed-2
Reddish white 3 -
Purple 4 Godawari,
Phule Baswant
25. |Bulb: Anthocyanin | Absent 1 Yamuna Safed, 70 VG
(*) |stripes on dry Agrifound White,
external scales Yamuna Safed-2
Present 9 Godawari,
Phule Baswant

PPV & FR Authority. GOIL. New Delhi
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Safed-3

26. |Bulb: Number of | Few (<10) 3 Agrifound Parvati* 70 VS
(*) |cloves Medium (11-20) 5 Yamuna Safed,
Agrifound White
Many (>20) 7 Yamuna Safed
27. |Bulb : Distribution | Radial 1 Yamuna Safed -3 70 VS
(*) |of cloves Non-radial 2 Agrifound White
H
28. |Bulb: External Absent 1 Yamuna Safed -3, 70 VS
(*) |cloves Yamuna Safed
Present 9 -
29. | Bulb: Skin Weak 3 - 70 VG
adherence of dry | Medium 5 Yamuna Safed -3,
external scales Yamuna Safed
Strong 7 G-G-3, Agrifound
Parvati*
30. |Clove : Size Small (<1 cm) 3 Yamuna Safed-2 70 MS
(diameter) Medium (1-2 cm) 5 Agrifound White
Large (>2 cm) 7 Agrifound Parvati*
31. |Clove: Colour of | White 1 Yamuna Safed, 70 VG
(*) |scale Agrifound White
Cream 2 Yamuna Safed-2
Pink 3 -
Brown 4 -
Purple 5 Godawari, Phule
Baswant
32. |Clove : Colour of | White 1 Yamuna Safed, 70 VG
flesh Yamuna Safed-2,
G-G-3
Yellowish 2 Godawari, Yamuna

*: Long day variety
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VIII. Explanations for the Table of characteristics

Characteristic 3. Foliage: Attitude

V

i T

l Pt

t e/ N
I e I

1 2 3
Erect Semi-erect Drooping

Characteristic 13. Flowering stem: Curvature
1 9
Absent Present

Characteristic 15. Flowering stem : bulbils

t

1 9
Absent Present
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Characteristic 18. Bulb : shape in longitude section

Elliptic Ovate

Characteristic 20. Bulb : position of cloves at tip of bulb

i 8
6 8

f 5{_ !
1
Inserted

Characteristic 22. Bulb: Shape of base

P et

1 2
Recessed Flat

Characteristic 27. Bulb: Distribution of cloves

Circular

LI
2

Exerted

3
Rounded

Radial Non-radial
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IX. Working Group details:

The Test Guidelines developed by the National Core Committee in consultation with the Director, NRC on
Onion - Garlic, Rajgurunagar, Pune, the Nodal Officer, DUS Testing centre and the Task Force (5/2006)
constituted by the PPV & FR Authority.

The Members of the Task Force (5/2006)

Dr. G. L. Kaul (Chairman)

Dr. K.R. M. Swamy

Dr. D. P. Singh

Dr. B. S. Dhankar

Dr. S. K. Pandey

Dr. Mathura Rai

Dr. S. K. Chakrabarty
Nodal Persons

Dr. K. E. Lawande, Director, Directorate of Onion & Garlic Research, Rajgurunagar, Pune - 410505
(Maharashtra)

Dr. Vijay Mahajan, Principal Scientist (Horticulture), Directorate of Onion & Garlic Research,
Rajgurunagar, Pune - 410505 (Maharashtra)

X. DUS testing centres

Nodal Centre Other centre
Directorate of Onion & Garlic Research, Central Institute of Temperate Horticulture (CITH)
Rajgurunagar, Pune-410505 (Maharashtra) for long day type garlic
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