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PREFACE

The Advisory Committee on Sorghum and Millets Genetic Resources,
co—aponsored by the IBPGR and ICRISAT, wae charged with the develop-
ment of a list of descriptors for pearl millet {(Pennisetum americamum
(Lo) Leeke). The work was completed in stages, drawing heavily on a
prelimivery list prepared by Dre S. Appa Bao asnd Mr. D.J. Andrews and
a later revised lis% by Messrs. Rao, Andrews and M.H. Hengesha.

& sub-committee was convened by the IBPGR in March 1980 and this
met at FAO, Rome. The pariicipants at the meeting of the sub-commities
are shown in the Appendixz, OSubsequently a revised list was circulated
to the Advisory Commitiece and other experis who ensured that the final
list represented a consensus of users' opinions. '

ICRISAT and the IBPGR recommend this list for documentation and
exchange purposes. It should be noted that IBPGR ard JCRISAT endorse
the descriptore and descripior states; the suggested coding for
descriptor states, although representing a consemsus of the experts,
should not be regarded as the only definitive schems.

iny suggestions for medifications will be welcomed by ICRISAT
and the IBFGR Secretariate



DESCRIPTOR LIST FOR FEARL MILIET

The following definitions are now used in genetic resources
documentatiocn,

(1) pessport data (acceszion identifiers and information
recorded by collectors);

(ii) characterization (consists of recording those characters
which are highly heritable; can be easily seen by the eye
and are expressed in all environments);

(iii) preliminary evaluation (consists of recording a limited
number of additional agronomic traits thought desirable
by a consensus of users of the particular crop).

Characterization and preliminary eveluation will be the responsi-
bility of the genebank, while further evaluation should be carried out
in collaboration with other specialists. The date from further evalu—
ation should be fed back to the genebank for permanent maintenance in
& data file.

Many descriptors which are continuously variable are recorded
on a 1-9 secale., The authors of this list have sometimes described
only a selection of the states; esg. 3, 5 and 7 for such descriptors.
Whers this has occcurred the full range of codes is awvailable for use
by extension of the codes given or by interpolation between them —
eeZe BARLY VIGOUR {(4.4) could also be coded as:

1  Very low
or
6 Intermediate to high

When a characteristic shows substantial variation, a mean walue
will be recorded with a suffix 'V' for wvariable,



PASSPORT DATA

1e  ACCESSION DATA

1el

102

1;5

TaT

IF NUMBER

Each accession in a pearl millet germplasm bank will be
identified by its IP number, This unigue number, once
gssigned; can never be re—assigned to another gsccession,
even when an accesgion bscomes extinet. To avoid duplie-
cetion, the IEFIR Advisory Conmmities on Sorghum and
Millets suthorized ICRISBAT 4o essign this number.

OTHER NUMEER

m number assigned by Imstitutes other than ICRISAT such
28 “J9 number from Jamnager, NEP number from ALAD

OTHER NUKEER

- same 88 1.2 -

OTHER HUKEER

- HEWEG A8 1el =
COMMON/LOCAL NAME AND ETHNIC GROUP

The neme given hy the farmers to s particular landrace in
2 region and the name of the ethnic group

PEDIGHEE

Namez or codes sssgigned by crop sclentists to a particular
accesgion with pearents and breeding synopsis

DATE OF LAST MULTIPLICATION OR REGENERATION

Honth and year of last harvest expressed numerically in
four digits, e.g. May 1981 o be expressed 0581



COLLECTION DATA

2,1 COLLECTING ORCANIZATION

Name of the organizétion carrying out the expedition
202  COLLECTION SFONSOR

Name of the organization sponsoring collection
2«3 COLLECTOR NAME

Name(s) of the collector(s)
2,4  COLLECTOR NUKBER

Number assigned by the collector(s) at the time of
collecticn. This is alpha~rumeriec; comprising o
two or three letter abbreviation of collector(s)
name(s) followed by 2 mumber not exceeding five
digits, e.g. SAD 00697

2,5 DATE COLLEGTED

The date om which a pariicular accession was collected
expressed numericelly in six digits, e.g. 5 April 1981
tc be exprassed as 050481

2.6 DONOR NAME

Name of the person, institution or organization donating
a particular accession

2.7 SAMPLE SOURCE
Source from which a sample was obtained

Farmer's field
Farmer's seed sample
Threshing floor
Market sample
Institution

Other source

BHER I



2.8 ACCESSIOR TYPE

AQ

v

=

1=

EB

Authemtic indigemouns acoession, unselected originel
seed

Avthentic indigencus accession, wnselected, seed
increased by cluster bagging "H" times

Authentic indigenous accession, un—selected, seed
inecreased by selfing "K' times

initislly euthentic aocession; now sub-=divided on &
feow characterz such as head snd grain charactsrs,
seed inorsased "H" timesm

Germplasm pool counsbituted efter mixing different
landrsce acoessionz of the same population, e.g.
different scceesicns of "Zongo" are mized o
conatitute the "Zongo™ population, and seed increased
"E" timee

Inbred line selfed "H" times
Experimeniel accession, breeder's line

Unknown, even afiter sttempis were made to identify
the type of accession, no information was available

2,9 BTATUS AT THE TIME OF COLLEGTION

oV

Ir

W3

Cultivated

Fostly cultivated types in whickh s=hibres 5"'/ scour
occagionally

Intermediste between wild mnd culiivated, shibras

Wild species

2,10 COUNTHYI OF ORYGIN

Counizry from where the accession was first collected. Use
the three letter abbreviations supported by the sitatistiocal
office of the United Mations. Copies of theee abbreviaiions
ere available from the IBPCGR Sesrstariat

_]J A nmatural cross between the culidivated zmd wild Penmisetum



2.1

2412

2.13

2.14

2,15

2,16

STATE /PROVINCE
COLLECTION SITE

Number of kilometres and direction from the nearest
village or other permanent landmark on the map

ATTTTUDE

Flevation above mean sea level recorded in metres
at which a particular accession was collected

LATTIUDE

Latitude of the collection gite expressed in degrees and
minutesuwith suffix N or 8 for north or mouth respectively,
e.g. 12 45 K

LONGITUDE

Longitude of the collection site expressed in degrees
and minutes wigh suffix E or W for east or west respect—
ively, e.g. 09°20' E

CLIMATE

Climate of the locality from where the particular germ—
plasm accession was collected. Troli's classification
gystem for world climates based on broad rainfall groups
in relation to potential evapo-transpiration will he used,
A humid month is defined as a month with mean rainfall
exceeding potential evapo~transpiration. The climate
codes are:

71 Tropical rainy olimates with rainy season of 9%
to 12 humid months and without short interruptions.
Evergreen itropical rain forests and half-deciduous
transition woods

V2 Tropical humid-summer climates with 7 to 9% humid
montha; rain-green forests and humid grass—savannahs

V2i Tropical winter-humid climates with 7 to 93 humid
months; helf decidusus irapsition woods



2,17

2,18

220

V3 Wet-dry tropical climates with 4% to 7 bumid
monthe; rain-green dry wood and dry savannah

V4 Tropical dry climates with 2 to 4% humid
months; tropical thorn-sucoculent woed and
savannah

V44 Tropical dry climates with humid months in
winter

V5 Tropical semi-desert and desert climates
with less than 2 humid monthe; tropical
gemi-desert and deserts

RATHFALL

Glassified into four iypes based on the annual
rainfall recorded in millimetres

1 less than 450 mm
2 451 = 650 mm
3 651 = 900 mm
4  above 900 mm

CULTURAL PRACTICES

Irrigated
Rainfed
Flooded
Transplanted

B

CROFPING SYISTEM

1 Sole crop
2 Inter—crop

SOIL

Sandy, sand and loam
loam and silt loam

Clay loam, clay and sili
Highly organic

Other (specify)

€ I STV R
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2021

TOPOGRAPHY

Swamp

Flood plain
Plain level
Undulating

Hilly

Hilly dissected
Steeply dissected
Hountainous
Other (specify)

W0 -1 NN P e N

2,22 REMARKS

Additional textual information provided by the
collector(s) and not covered elsewhere

CHARACTERIZATION

MORPHOLOGICAL DATA

DESCRIPTORS AND CODE

3.1

3.2

STEM THICENESS

The thickness of the stem in millimetres
(without leaf sheaths) between 3rd and 4th
node from the top

SPIKE SHAPE

See Figure 1

CIL

Con

SPL

Cylindrical: spike thiclkmess more or
less uniform throughout its length

Conical: spike thiclmess maximum at
the base, gradually tapering toward
ihe apex

Spindle: spike thickness maximum in
the middle, gradually tapering toward
both ends

Growth stage
(for recording)

At harvest

At maturity



Cylindrical Conlcal Spindle Club Candlie shaps

Dumb-beill Lanceolate Oblanceo- Globose
shape late

Figure 1. Spike Shape



Growth stage

CLB Club: maximum thickness of the spike at
the apex, gradually tapering toward base

CDL Candle shape: intermediate between oylin-
drical and conical. About 3/4 length of
the spike is c¢ylindrical, gradually
tapering toward the apex

DBL Dumb-bell: the characteristic spike of
the Souna type from Mali, Maximum spike
thickness is at the base, gradually
tapering to 2/3 of the spike and then
increaging slightly

LNC Lanceolate: intermediate between spindle
and conical, Maximum spike thickness is
near the middle which tapers more toward
the apex than base

OBL Oblanceolate: the opposite of lanceolate,
maximum spike thickness is near the middle
which tapers more toward the baze

GLB Globose: almost spherical, spike length
not more than twice the diameter

33 SPIKELET SHATTERING/THRASHING At maturity
1 Spontanescus shattering
2 Shatiering at touch
3 Hon-shaftering and free
thrashing
4  HNon—-shatterimg and difficuly
to thrash
3.4  EBRISTLE LENGTH At dough stage

1 Bristles below the level of
the apex of sesed

5 Bristle length hetwean O and 2
centimeires above the szsed

T Bristles longer then 2
contimebres above the =esd
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Growth stage
3.5 SEED COVERING At maturity
See Figure 2
3 Exposed

5 Intermediate
T Enclosed

Expogsed

Figure 2. Seed Covering

3.6 SEED SHAPE

See Figure 3

0B Obovate

LN  Lanceolate
EL Ellipiical
HG Hexagonal
GB Globular



- 11 =

Lanceolate Elliptical

Hexagonal

Gleobular

Figure 3. Seed Shape



P o L.

Growth stage
3,7 SEED COIQUR

Seed colour scored after threshing.
For standard colour identification refer
to Munsell colour chart

¥ Ivory

CH Cream

TE Yellow

CR Gray

DG  Deep gray

GE Gray brown

BR EBrowa

P Purple

FB  Furplish black

PRELININARY EVALUATION

AGRONOMIC EVALUATTON DATA

4,1 SITE OF EVALUATION

The name of the site where evaluaiion was done
4.2 DATE OF PLANTING

The day, month and year on which the accession

was planted, e.g. 15 June, 1981 as 150681

4¢3 PLANT DENSITY

Estimated number of plante per m2 At maturiiy
4.4 EARLY VIGOUR 18 days after
emergence

Recorded after thinning to avoid the
effect of plant number

3 Low
5  Intermediate

7 High



S

Growth stage
465 TILLERING
4.5.1 Tillering attitude At head emergence
1/ -
3 ~'Erect (cylindrical)
5 Intermediate
7 Spreading
£45.2 Total tiliers At maturity
The 4otal numbsr of mature and
immature spikes at the time of
harvest. Any culm, including
the main stem, having a spike
is considered as a tiller
4.5.3 Productive tillers A% maturity

The number of spikes which bear
gseed at the time of harvest and
therefore contribute to yield,

Immature spikes are not counted

4e5.4 Nodal tillers At maturity
0 HNone
3 PFew
T DMany
466 DAYS TO FLOWERING At flowering

Number of days from field emergence to
when 50 per cent of the plants flowered.
Stigma emergence on the main spike is
considered as flowering

1/ ICRISAT uses E,I,S for the coding



4T

4.8

4.9

£.10

4.11

4.12

- 14 -

Growth stage

FLOWERING RANGE At flowering
SF  Short, contimuous flowering,

duration less than 7 days
LF Long, continumous flowering,

duration more than 7 days
DFF Discontinuous flowering, twe or

more groups flowering
SYNCHRORY OF EAR MATURITY At harvest
N Non-synchronous
5] Synchronous
RESTORATION RESFONSE (Cytoplasmic A% harvest

male sterility A-1 type)

1 Non~restoration (maintainer)

2  Partial restoration {(all
plants shed poor pollen)

3 Complete restoration

4 Segregating for restoration

CREEN FODDER YIELD POTENTTAL At flowering

Consider tillering, leafiness and bulk

3 Poor
5 Intermediate
T Good
PLANT HEIGHT At dough stage

Measured in centimetres from the ground
level to the tip of the spike

EAR EXSERTION At maturity

Observations tazken on the primary tiller
in centimetres. It is recorded as the



4.13

4e14

_

Growth stgag

distance between the ligule of the flag
leaf and the base of the spike

NEN Negative exsertion, N centimetres

Bl
SPIXE

491311

4.13.2

4.13.3

SEED

4141

4142

4e14.3

Positive exsertion, N centimetres

At dough stage

Spike length

Measured in centimeires frem the
base to the tip of the spike on
the primary tiller

Spike thickness At dough stage

Maximum diameter of the spike, excluding
bristles, measured in millimetres

Spike density At maturity

3 Loose
5 Intermediate
7 Compact

Seed weight per spike Post-harvest

Weight of the seed in grams
at 12 per cent moisture content

Seed weight Pogt-harvest

Weight of 1000 seeds in grams
at 12 per cent moisture content

Seed volume Pogt-harvest

Volume of 1000 seeds expressed
in cubic centimetres using alcohel
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Growth stage
4.15  ENDOSPERM TEXTURE Post harvest

3 Mostly corneous
5 Partly corneous
7 HMostly starchy

4,16  YELLOW ENDOSPERM Post~harvest
1/
[9; Absent
+ Present
4,17 YTIELD POTENTIAL At maturity

Consider spiks number, size and density, seed
number and size comparsd with a standard check

3 Low
5 Intermediate
7 High
4,18  OVER-ALL PLANT ASFPECT At maturity

Over—all agronoimic desirability of

acoession

3 Poor

5 Intermediate

7 Good

4,19 LODGING SUSCEPTIBILITY At maturity

3 Low

5  Intermediste

7 High

T_/ ICRISAT uses A and P for the coding



5e

oo B

Growth stggg
4,20 SENSITIVITY TO PHOTOPERIOD At flowering

In respect of flowering being influenced
by length of day

3  Highly sensitive

5 Parily sensitive
T Ingensitive

FURTHER CHARACTERTZATION AND EVALUATION

FURTHER CHARACTERTZATTION

5e'l SITE OF EVALUATION
The name of the site where evaluation was done
562 DATE OF PLANTING

The day, month and year on which the accession
wae plantsd, e.g. S June 1981 as 080681

5¢3 LEAT
5:3.1T  Length A% head emergence

The messurement in centimetres
from ligule %o %ip of the leaf
on the 4th node below the head
on the main tiller

5¢3e2  Width At head emergence

The measurement in millimetres
‘taken at the widest point of the
leaf on the 4th node of the main
tiller
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Growth stage
5.3:3  Attitude At head emergence

1 Brect
5 Intermediate
S  Pendant

5¢3«4  Colour At head emergence

1 Light green
5 Green
7 Dark green

5e3¢5  Sheath length At head emergence

The measurement irn centimetres
taken from the nede to the baze
of the ligule of the leaf on the
4th node below the head of the

main stem
5¢3.6  Sheath pigmentation At dough stage
1 Green
Red
7 Purple
5¢3.7 Blade pigmentation At dough stage
1 Green
5 Red
7 Purple
5¢3.8 Sheath pubescence At head emergence

1 Glabrous
5 Sparsely hairy
7 Densely hairy

5:3.9 Senescence At maturity
3  Slow

5 Intermediate
7 Fast



53010

5e3s 11

STEM

5:401

S5edel

5e4.3

S5eded

_19...

Growth s‘tggg

Separation At dough stage

The distance (in centimetres)
between two successive (3rd and
5th) leaf blades, ligule to ligule
divided by two
Number At maturity
3 Low

5 Intermediate

7 High

Internode length A%t harvest

The distance (in centimetres)
between 3rd and 4th node

Stalk juiciness 4t deugh stage

q
0 '-/Absent
+ Present

Juice quality At dough stage

3 Insipid
5 Intermediate
T Sweet

Node pigmentation At dough stage

3 Light
5 Intermediate
7 Dark

1_[ ICRISAT uses A and P for the coding



5045

5eldeb

5eds T

55 RACHIS

58542

50563

- 20 -

Growth stage

Internode pigmentation AL

3 Light
5 Intermediate
7 Dark

Node pubescence At

1
0 —/Absent
+ Present

Internode pubescence At

1
0 —/Ahsent
4+ Present

Rachis diameter At

A measvrement in millimetres
taken a2t mid-point of the rachis

Rachis pubescence At
3 Sparse

5 Intermediate

7  Dense

Rachis $ip At
E Exposed

¢ Covered

566 THVOLUCER

6.1
Ds

-}

1/ TCRISAT umes &

Stalk length it

A measurement in millimetres of
the involucre stalk at mid-point
of the rachis

zud P for tha coding

dough stage

flowering

flowering

matwrity

maturity

maturity

maturity



- 21 -

Growth stage
5¢6.2 Number of fertile spikelets At maturity
per involucre
Average number recordsd at the
middle of the spike
5:6.3 Bristle colour 4%t dough stage
3 Green
5 Tan (Brown)
7 Red
5604 Bristle ocrnamentaziion At maturity

See Figure 4

1 Scabrous {rough)
2 Ciliate (with fine hairs)
3  Plumose {feathery)

\ o

\
.
N

W
il

Scabrous Ciliate Plumose

Pigure 4. Bristle Colour




@ B9

Growth stage
5.6:5 Type of aristation At maturity
See Figure 5
1 Monc—-aristation - short
3 Monc—aristation = long
5 Poly-aristation — sparse
T Poly-aristation — dense

NN
VN
@ g @

Mono=-aristation

\ \

short ilong

Poly=aristation

sparse dense

Figure 5. Types of Aristation
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Growth st
5.7 SPIKELET
i | Glume colour At dough stage
3 Light
5 Intermedigte
7 Dark
5eTec Anther colour Pefore anther
dehiscence
1 Cream
3  OCream yellow
5 Yellow
T  Brown
9 Purple
5¢7s2 Stigma pigmentation At flowering
1
i “/Absenﬁ
¢ Present
5:Ted  Florets per spikelet At stigms emergence

Number and types of florets
per gpikelet at mid-point of
the rachis (with dissection of
the florets)

1 Ons perfect floret only

Two florete: one perfect

5 Two florets: one perfect + one
male

Two floretu: 2 perfect

9  Hore $han two perfect floreis

ek

-3

1/ TICRISAT uses A and P for the coding



6o

58

SEED

5.8.1

5:8.2

Apex shape

1 Non~-mucronate
2 Mucronate

Surface

S Smooth
W Wrinkled

FURTHER EVALUATION

6.1

6e2

GRAIN QUALITY

6142

6"1 .3

6.1e4

Pro‘f.ein content

Per cent of dry matter

Lysine content

Per cent of dry matter

Methionine content

Per cent of dry matter

Tryptophane content

Per cent of dry matter

DROUGHT TOLERANCE

3 Low tolerance
5 HMedium tolerance
7 High tolerance

Growth stage

Post-harvest

Pogt-harvest

Post-harvest

Posgt-harvest

Pogt-harvest

Post-harvest



6.3  RHIZOSPHERE NITROGENASE ACTIVITY

1
3 “/Low
5 Intermediate
T High
6.4 TEMPERATURE TOLERANCE
3 Low tolerance
5  HMedium tolerance
T High tolerance
6.5  BALINITY TOLERARNCE
3  Low tolerance
5 Medium tolerance
7 High tolerance
6.6  ENZYME AND PROTEIN PATTERN
(Puture task)

6.7 STRIGA RESISTANCE

5¢7s1 Strige ssiatica (L.) 0. Kuntze

3  low
5  Hedium
T High

6.7.2  Strige hermorthica Benth.

3  low
5  Medium
7 High

1/ ICRISAT uses L, M and H for the coding
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DISEASE SUSCEPTIBILITY EVALUATION DATA

Digease susceptibility scores should only be
made from designed trials with check varieties

Ta1

Te3

SITE OF EVALUATION

The name of the site where svaluation

wag done

DATE OF PLANTING

The day, month and year on which the
gocession was planted for evaluation,
i.ee 15 June 1981 as 150681

DOHNY HILDEW
(Sclerospors graminicola {Sace.) Schroet,)

P
2

3

ERGOT

Ho sympioms

Syrptoms on nodal tillers only
Symptoms on main tiller bul
gtill more than 504 heads normal
Symptoms on 20 many main tillers

Growth stiga

At dough stage

that

there are less than 50% mormal tillers
Symptoms op so many main stems and

tillers that there are no pro=-
duotive heads. (Plants may beve
died at an eariier stage leaving
clumps of siraw or gaps)

(Claviceps fusiformis (Iov.))

Record mean per cemt infected florets from
ten heads with the aid of the standard
drawings. (See Figure 6)

s W

No symptoms

Legs than 5% of grain become
sclerotic

6-10% of grain become sclerotic
11=20% of grain become sclerotic
More than 20% of grain become
sclerotic

4t dough stage



- T e

Percent ergoty grains



Teb

Te6

Yo s

SMUT
{Tolyposporium penicillariae (Bref,))

Record the mean per cent infected
florets on 10 bagged/inoculated heads
with the aid of the standard drawings.
(See Figure 7)

1 ¥o symptoms

2 Less than 5% of grain
hecome smut sori

3  6-10% of grain bscome smut

Bori

4 11-20% of grain become smut
sori

5 More than 20% of grain become
smut sori

BRUST
(Puccinia penniseti Zimm, )

Assess the top four leaves at 50%
flowering and indicate whether infection
alse occurs on the sheaths by using an
additional suffix, S if necessary

1 No symplonms

2 TFew scattered pustules

3 Pustules up to 10% of
leaf surface

4 Pustules covering 11-25% of
leaf surface

5 Pustules covering more than
25% of leaf surface

Growth siage

4% dough mtage

At flowering
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PEST SUSCEPTIBILITY EVALUATION DATA

Pest susceptibility scores should only be made
from designaied trails with relevamt check varieties.

Insect damage scores are recorded om a 1 to 9
scale, where:

3 Damasge less than that
shown by the check

5 Damage approximately equal
te that showm by the check

7 Damage greater than that
showm by the check

8,1 SITE OF EVALUATION

The name of the =ite where evaluation
was done

8.2 DATE OF PLANTING
The day, month and year on which the
accession was planted for evaluation i.e.
20 July 1981 as 200781

8.3 WHITE CRUBS
8+3.1 Holotrichia sp.
8.3.2 Other (Specify)

8.4 SHOOT FLY

8.441 Atherigona approximata

8.4.2 Other (Specify)
8.5 STEM BORERS

8,5.1 Chilo partellus

8.5.2 Sesamia inferens

8e5¢3  Aoigoms igmefusalis



8.6

8.7

Be

8.10

8

11

-3 -

8.5.4 Other (specify)

HATRY CATERPTLLARS

8.,6,1 Amsacta sp.

8,6,2 BEstigmene lactinea

8,6,3 Other {specify)
ARMY WORMS
8.7.1 Mythimna sp.

8.7.2 Spodoptera exempta

8.7.3 Spodopters frugiperda

8,7.4 Other (specify)
CUT WORMS

8.,8.1 Agrotis sp.
8,8,2 Other (specify)
GRASS HOPPERS

aPETDS

8.10.,1 Rhopalosiphum maidis

8,10.2 Schizaphis graminum

8.10.3 Other (specify)
LEAF EATING WEEVILS/BEETLES

8.11.1 Myllocerus sp.

8,112 Tanymecug indicus




8.12

8.14

O
i
[

8.17

e

8:11:3 Oulema downsei

8,11.4 Other (specify)
WIDGE

8.12.1 Ceromyia penniseti

HEAT HUGS

8:13,1 falocoris angushatus

8,13.2 Dysdercus sp.

8.13:3 Other {specify)
HEAD CATERPILIARS
8¢14.1 Masalia sp.

8.14,2 Helicthis armigera

8.14.3 Crypteblabes gnidiells

8,144 Raghuva sp.
8,14,5 Other {specify)
BLISTER ZEEVLES

B.15.71 Mylabris pustuleis

8:15.2 Pealydoiytia spe

8,16.17 Haplothrips sp.

8:16.2 Thrips sp.
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