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ABSTRACT

The 32-entry 1984 Intermational Pearl Nillét Ergot BHNursery (IPNEN),
eighth in the series, was evaluated at 8 locations in India. Although
no entry remained ergot-free at all locatioms., five entries Aad
across-location mean severities of not more than 1% and the maximm of
not more than 7% at any one location. Fourteen entries had
across~docation mean severities of 2 to 5% and the remaining 9 had 8
to 16% dompared with 42, 53, 29 and 59% severities om WC-C75, BJ 10%
(¢trial checks), local resistant and local susceptible, respectively.
Fifteen of the 22 entries which were common in 1983 and 1984
consistently showed high resistance to ergot across-locatioms for the
second successive year. Ten entries (ICMPES-15; -16; -23; -24;
-26; -27; -34; -37; ICMPE 134-6-25 and -134-6-34) besides showing
high reeistance to ergot were alsc resistant to smut and dowmy mildew
for over 2 years across Indian locations.

RESUME

Les &2 entrées de la huitidme Pépinidre intermationale de 1'eraot du

mil (International Fear! M lct Evaot Nursem:— IPMEN), ont &t testées
dans huit localités de ['Inde en 1984, Bien qu'aucune entrée n'ait Sté
wndemme  dane toutces (e localitée, cing d'entre ellies ont eu une
sévérité moyemne « 1%, avec wne valeur maximale de 7% 3 une loealité
quelle sotlt~elle. Quatorne ontrlea ont vu wne sdvéritd moyenne comprise
entre deux et cing pourcent, et lee neuf restantes ont eu entre 8 et

16% de sévéritd comparde quee 4 ot 03% de sévérité swur WO-C76
et BJ 104 (témoine), l¢ local r et local asensthle, respectivement.
Quinze des vingt-deux éntrdcs qui it utiliodes en 1963 et 1984 ont
montre une haute rdsistance G L'ergot 1 otravers les localités pour la
derniére @mde. Dix emtrloa (JOMPES=1H; =16 =035 =24y =065 -827; —34;
=373 ICMPE 1o4=0=00 wp =1id=6=:d) ot mont ré non seulement une résistance
Elevde Tl ergot ma aont wodLSvn auest resiotantes au charbon et
au mildiow depuwia plue dooodewx @00 o0 ot davis toutes les Localités de

1" Inde.

€
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Correct citation: ICRISAT (International Crops Research Institute for the
Semi-Arid Tropics) 1985. Progress Report: MP-111 Report
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REPORT ON THE EIGHTH (1884) INTERNATIORAL PEARL RILLET ERGOT NURSERY
(IPMEN)

INTRODUCT ION

The International Peerl Millet Ergot Nursery (IPMEN) 1is @
component of the Intarnational Pearl Millet Disease Resistance Testing
Program (IPMORTP) coordinated by the Pathology Sub-Progrem 1in the
ICRISAT Pearl Millet Improvement Program with the following
objectives:

1. To test the stability of ergot resistant entries
identified at ICRISAT Center;
2. To monitor veriations in populations of the pathogen, and

3. To provide scientists with disesase resistance sources
for utilization in their resistance breeding progreams.

ENTRIES

The 1984 IPMEN consisted of 32 entries including 22 promising
entries from the 1983 IPMEN, 6 new entries {identified in 1883 advenced
screening et ICRISAT Center and 4 controls (two trisl checks, ons
local resistant, and one local susceptible). The local resistant and
local susceptible controls were chosen by cooperators at sach

location.

IPREN DISTRIBUTIOR

The IPMEN was distributed to cooperators at 13 locations in India

and the results were received only from 8 of these locations (Table

1).
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IPMEN MANAGENENT

Each entry was planted in two 4ma-row plots in 2 replications.
Cultural practices followed were as per the recommendations for the
individual locations. Ten plante per row ware bagged at the boot-leaf
stage and inoculated at full protogyny 2-3 days later using an aqueous
honeydew conidisl suspension and rebagged immediately sfter
inoculation. Ergot severity scores were recorded 15-20 days after
inoculation using the standard severity assessment kay provided with

the IPMEN field book.

DATA RECEIVED

In addition to ergot scores cooperators provided data on weather
(temperature and rainfall), days to 75% stigms emergence (flowering)
and scores on other prevalent diseases such &8s smut, downy mildew

(DM), end rust.

RESULTS

Weather

Deta on rainfall, number of rainy days and temperature (max. and
min.] during the period from inoculation to disesse evealuation were
received from B locaetions (Table 2). The number of rainy days varied
f}ém 30 at Pune to none st New Delhi. The emount of rainfall was
maximum at Pune (294.5 mm) end no reinfall at New Delhi. At ICRISAT
Center end Jelna in eddition to 238.5 mm (in 11 days) and 141 mm (in
10 deys) precipitation, respectively, sprinkler i{rrigations were

provided once or twice a day for 30 min. each on rain-free days to
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maintain high humidity.

The highest maximum temperature was at New Delhi (383.7C] eand
lowest maximum at Mysore (28.3C). The highest minimsum tempsrature
occurred at ICRISAT Center (21.2C) and the lowest minimum at Ludhisna

(16.7C).

PERFORMANCE OF ENTRIES

The mean ergot severities, scores for other disessses, and days to
75% flowering for esch entry at individual locations are presented in

Tables 3 to 10.

Ludhiang (Table 3): The mean ergot severities of test entries varied
from 0 to 15%. Two entries remained ergot free, 18 had 1% severity,
7 had 2 to 4% and 1 scored 15% severity compared with 53 to 61X in the

susceptible controls.

Twentythree ergot resistant entries (<5% severity) were also

resistant to DM (<4% incidence)] while BJ 104 had 60% DM incidence.

Jamnagar (Table 4): The mean ergot severity of test entries varied
from <1 to 9%. Eighteen of the 28 test entries had 1% severity and
the remaining 10 entries scored between 2 and 9% severity, compared

with 25 to 34% in controls.

Twentythree ergot resistant entries (5% severity) were slso
resistant to DM (<5% incidence), while BJ 104 showed 50% DM incidence.
Since natural smut pressure was not high (only 3% severity on BJ 104)

at this Llocation, smut severities on test entries varied from 0 to
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<1%. Natural rust pressure, however, was moderately high (42 top 55%
severity on controls) and four entries which were highly resistant to

ergot, DM and smut, were 8lso resistant to rust (5-17% severity).

New Delhi (Table 5): The mean ergou severities of test entries ranged
from 0 to 24% compared with 29-57% on the susceptible controls. Nine
entries were ergot free, other 8 had 1% severity, B had between 2 and

5% severity and the remaining 2 had 14 and 24% severity.

The DM incidence varied from 0 to 9% in the test entries comparesd
with 92% in the local susceptible and 18% in BJ 104. Twentyone of the
ergot resistent Lines (5% severity) were also resistant to DM (<5%

incidence) .

Pune (Table 6): Although no entry was ergot free, the mean severities
ranged from <1 to 11% on the test entries compared with 71 to 88% on
controls. Fourteeen entries scored 1% ergot and the remaining 14

between 2 and 11%.

DM incidence was quite high on some entries. Eight of the ergot
resistant entries were also resistant to DM (5% incidence), and the
remaining 20 entries had 6 to 77% incidence, compared with 95% on the

local susceptible control, HB 3, and 38% on the trial check, BJ 104.

Rust severity was moderate to high (10 to 60%) on the test
entries compared with 60 to 80% on controls. Three ergot resistant
entries showed <20% severity and the remaining 25 scored betwsen 25

and 65% severity.
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Patanchery (ICRISAT Center] (Table 7): Though only one entry was
ergot free, 20 entries showed <1% severity and ths remaining 7 scored

between 5 and 19% compared with 73 to 86% ssverity on susceptible

controls.

Screening was done in the DM nursery. In test entriss DM
incidence varied from 0 to 7% and the trial check, BJ 104 showed 31%
incidence. Fifteen of the 28 ergot resistant entries remsined DM—free

and the remaining 13 had 1 to 7% incidence.

Smut severity ranged from O to 1% on test entries while the trial
check, BJ 104 and the local susceptible control had 58 and 68%
severity, respectively. AllL the ergot resistant entrias had high

levels of resistance to smut under artificial inoculation.

Rust scores were taken under natural conditions. In test entries
rust severity ranged from 5 to 20%. Twenty entries had 5% rust
severity and the remaining 8 showed severity of 10 to 20% compared

with 25 to 65% on controls.

Fifteen of the 28 entries showed combined resistance to ergot,

smut, DM and rust.

Aurangasbed (Table B8): Although no entry remained ergot-free, 17
entries had mean severity of <2%; B scored between 3 and B% and the
remaining 3 showed 11 to 27% severity, compared with 50 to 78% on

controls.
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DM incidence varied from 0 to 17% on the test entries. Ten
entries remsined DM-free; 17 scored between 1 and 7% and only one
entry had 17% incidence compared to 4 and 8% on trial check, BJ 104

and the local susceptible, respectively.

Rust severity was moderate to high on the test entries (5 to 70%)
compared to 50 to 85% severity on controls. Ten sntries showed ¢10%

severity and the remaining 18 scored between 12 and 70% severity.

Seven of the 2B test entries showed combined resistance to ergot,

DM and rust.

Mysore (Table 8): The mean ergot severities in the test entries
ranged from <1 to 26%; 13 entries had 4% severity; 5 betwesn 6 and
8% and the remaining 10 had between 11 and 26% compared with 35 to 67%

on susceptible controls and 8% on local resistant control.

DM pressure was usually low, with almost all entries {ncluding
BJ 104 remaining DM free. Rust severity was lLow to moderate (5 to
40%) on the test entries and controls. Fourtesn entries hed rust

severity of <10% and the remaining 14 had between 17 and 40X.

Jalng (Table 10): The mean ergot severities in the test entries
renged from 4 to 40% compared with 32 to 68% on controls. Eight
antries scored between 4 and 9%, 9 between 11 scored and 20X and the

remaining 11 scored between 21 and 40%.
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DM incidence on the test entries ranged from 0 to 21% compared
with 18% on one trial check, BJ 104. Seventesn test entries, the
other triasl check (WC—C75) and the local controls remainad DM fres snd

the other 11 entries showed betwesen 1 and 21X DM incidencas.

PERFORMANCE ACROSS-LOCATIONS:

Ergot: The minimum ergot pressure, as indicated by severity on the
susceptible check, BJ 104, occurred at Jemnagar (28%) and the maximum
occurred at Pune (89%). The location mean across entries was minimum
(2%) both at Ludhiene and Jemnagar, and maximum (17%) at Jalna (Teble

11).

Five of the 28 test entries had overall across—location mean
ergot severity of 1% with a maximum of 7% at sny one location, 14
entries had between 2 and 5%, and the remaining 8 entries had between
B and 16%, compared with 42 to 58% on the susceptible controls and 29%

on the local resistant control.

Of 11 entries tested for 3 consecutive years (1962-84) across 6
locations 7 showed consistently high resistance (5% mean severity)
indicating stability of resistance in these entries (Table 12). Six
of the other 11 entries which were tested at 7 locations for 2 years

(1983-84) also showed high resistance across locations.

Downy mildew: Sixtesn ergot resistant Lines had oversll across
location DM incidence of O to 5% over 2 years and the remaining 6 had
6 to 22% incidence compared with 46 to 49% 4{ncidence on susceptible

controls (Table 13).
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Bust: The overall mean rust severity of test entries across locations
veried from 2 to 22% and 6 to 40% for 1983 and 1984, respectively,
compared with 54 to 58% on susceptible controls in 2 yoars. Eight
entries which showed resistance to ergot and DM, were also resistant

to rust, with mean severity ranging from 2 to 19% (Table 14).

DISCUSSION

Ergot resistant entries (ICMPE & ICMPES Nos) developed st ICRISAT
Center heve been tested for 3-4 ysars at several locations in India
and West Africa. Results (Table 11) clearly show the continued
stability of resistance of these entries in 1984. Until 1980 a
majority of the IPMEN entries were selections from the germplasa and
breeding Llines and none of these showed consistently high resistance
across locations over years. Since 1981, with the inclusion of
ICIRSAT developed ergot resistent Llines (ICMPE and ICMPES numbers)
entries with stable resistance to ergot in India have been 1{dentified
(Table 12) end some have demonstrated stable resistance to ergot in

India and West Africa in previous IPMENs.

Fifteen of the 22 common test entries in the 1883 snd 1884 IPMENs
consistently showed high resistance to ergot across—locations for the
second successive year. Ten entries besides showing high resistance
to ergot were 8lso resistant to smut and downy mildew for over 2 years
ecross Indian locations (Table 15). Although rust reactions of the
entries were not consistent over years and across locations, several
entries which had combined resistance to ergot, smut and DM also
showed moderate to high levels of resistance to rust. Several of the

multiple disease resistant entries (ICMPES Nos.) hsve shown superior



Page 9
agronomic traits and high grain yield potential st Indian locations

(Unpublished results). Wider testing in Africe will be needsd to

confirm the stability of resistance of many of these linss.

Several of these srgot resistant entries are being utilized at
ICRISAT Center and Indian programs to develop ergot resistant hybrids

and varieties.

MULTILOCATIONAL TESTING IN 1885

The 1985 IPMEN with about 30 entries will be made evailable to
cooperators by May-June 1885. Entries are welcome from scientists in
the National and Regional programs, provided they were found resistant

at the home locations.

SEED SUPPLY

Small quantities seed of entries Listed in this report will be
made available to interested scientists on request to the Principal

Pethologist, Pearl Millet Improvement Program, ICRISAT.




Tabls 1. Locations and cooperator(s) in the 1984 IPMEN in India
from whom the results were received by 28 February 1885

Location

e e e e e e

Aurangabad
Jalna
Jamnagar
Ludhians
Mysore

New Delhi
Patancheru

Pune

Cooperator(s)

N.B. Pawar & S.S. Ghughe

MAHYCO (Maharashtra Hybrid Seed Co. Ltd.]
8.D. Nefade & H.R. Dave

S.S. Chahal

H.S. Shetty & H.S.Prakash

S.B. Mathur & Janki Kandhari

R.P. Thakur & V.P.Reo

S.S. Bangar & M.S. Rene
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Table 2. Planting date, temperature and rainfall dsta at the 1884 IPMEN

locations

Location P;!nting Inoculation to disesse avaluation
ate
Latitude Period Tomperature C  Rainy Rainfall

o e ——-  days (ma)

(N Max. Min.
Ludhiana 36 56' July 18 Sept.15-Oct.27 32.7 16.7 1 4.2
New Delhi 28 35' July 20 Sept.6 -Oct.28 33.7 18.4 0 0.0
Jemnagar 22 28' July 21 Sept.6 -Oct.16 33.0 20.9 2 56.4
Auranga- b
bad 19 83' July 16 Sept.2 -Oct.13 - - 8 163.0
Jalna 18 51' July 25 Sept.26-Nov.3 - - 10 141.0°
Pune 18 32' June 30 Aug.18-0ct.8 28.7 20.3 30 204.5
Patan-
cheru 17 26' June 6 July 30-Sep.14 28.4 1.2 11 238.5°
Mysore 12 15' June 25 Aug.14-Sept.15 28.3 18.2 2 11.0

In addition sprinkler irrigation was provided once or twice a day for

30 min. each on rein-free days.

Data not provided.
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Table 3. Ergot and downy mildew (DM) reactions, and days to 75 percent
flowering (DTF) of the 32-entry 1984 IPMEN at Ludhiana

Ergot severity (%) oM b b
Entry incidence OTF
Rep 1 Rep 2 Mean? Range (%)

ICWPES 1 2 1 1 0-10 6 68
ICMPES 2 3 1 2 0-15 0 68
ICMPES 6 2 5 3 0-25 1 77
ICMPES 7 4 3 3 0-10 34 79
ICMPES 8 19 12 15 540 8 86
ICMPES 8 1 2 1 0-20 4 78
ICMPES 15 1 1 1 05 0 77
ICMPES 18 2 1 1 0-10 0 70
ICMPES 17 1 1 1 0-5 0 71
ICMPES 18 0« A 0-2 1 78
ICMPES 22 1 2 1 0-10 3 89
ICMPES 23 NI 3 2 0-10 74
ICMPES 24 1 1 1 05 <A 78
ICMPES 26 1 1 1 0-5 0 73
ICMPES 27 1 1 1 05 0 78
ICMPES 28 A N A 0-2 0 88
ICMPES 29 1 1 1 0-5 1 75
ICMPES 30 1 1 1 05 1 66
ICMPES 31 1 3 2 0-20 0 81
ICMPES 32 2 2 2 0-10 0 64
ICMPES 34 1 1 1 05 0 68
ICMPES 35 1 1 1 0-5 1 79
ICMPES 37 1 1 1 0-10 0 69
ICMPE 13-6-27 1 1 1 05 7 69
ICMPE 13-6-30 1 2 1 0-10 7 67
ICMPE 34-1-10 5 4 4  0-35 S 68
ICMPE 134-6-25 0 0 0 00 0 72
ICMPE 134-6-34 0 0 0 0-0 0 68
Controls

Trial check (WC-C75) 2 6 4 0-20 0 56
Trial check (BJ 104) 54 52 53 25-80 60 53
Local Resistant 8 5 6 0-25 3 56
Local Susceptible 58 64 61 35-95 0 63

-Noan of 40 bagged-inoculated inflorescences.
b
Mean of 2 reps.
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Table 4. Ergot, downy mildew (DM), smut and rust reactions asnd deys
to 75 percent flowering (DTF) of the 32-sntry 1984 IPMEN at

Jamnagar

Ergot severity (%) oM>  Saut? RustP b

Entry inci. sev. sav. DOTF
Rep 1 Rep 2 Mean® Range (%) (%) (%)

ICMPES 1 1 <1 1 0-2 0 0 37 74
ICMPES 2 1 1 1 0-3 2 0 50 62
ICMPES 6 7 11 9 1-50 0 0 32 64
ICMPES 7 3 1 2 0-15 16 0 12 62
ICMPES 8 8 9 8 0-40 4 A 42 63
ICMPES 9 5 3 4 0-15 5 0 35 68
ICMPES 15 <1 <1 <1 0-1 0 0 37 71
ICMPES 16 1 2 1 0-5 0 0 32 64
ICMPES 17 1 1 0-5 1 0 27 64
ICMPES 18 1 3 2 0-10 0 0 17 73
ICMPES 22 2 4 3 0-20 0 0 30 63
ICMPES 23 <1 <1 <1 0-2 0 <1 27 75
ICMPES 24 <1 1 0-5 0 0 S 74
ICMPES 26 <1 1 1 0-5 0 0 27 69
ICMPES 27 0 <1 <1 0-2 0 0 7 75
ICMPES 2B 1 4 2 0-10 0 0 15 64
ICMPES 29 1 N 1 0-10 0 A" 22 68
ICMPES 30 A 2 1 0-10 0 0 25 64
ICMPES 31 2 15 B 0-40 0 0 10 68
ICMPES 32 2 6 4 0-25 0 0 30 64
ICMPES 34 1 1 1 0-6 0 0 55 61
ICMPES 35 <1 Aa <1 0-1 1 0 50 67
ICMPES 37 2 <1 1 0-10 0 0 a7 64
ICMPE 13-6-27 <1 <1 <1 0-10 2 0 47 70
ICMPE 13-6-30 2 1 1 0-20 1 <1 45 67
ICMPE 34-1-10 7 10 8 0-40 0 <1 45 63
ICMPE 134-6-25 <1 0 <1 0-1 0 0 47 62
ICMPE 134-6-34 4] 1 1 0-5 0 0 55 64
Controls -
Trial check (WC-C75) 25 25 25 10-60 1 2 52 53
Trial check (BJ 104) 22 35 28 10-70 50 3 45 52
Local Resistant 34 28 31 10-70 0 <1 42 82
Local Susceptible 32 36 34 10-70 23 3 55 50

Mean of 40 inoculated inflorescences.
b
Meen of 2 reps.



Table 5. Ergot and downy mildew (DM) reactions, and days to 75
percent flowering (DTF) of the 32-entry 1884 IPMEN at

New Delhi

Ergot severity (%) pDMb b

Entry inci. DTF
Rep 1 Rep 2 Meana Range (%)

ICMPES 1 <1 1 1 0-5 S 56
ICMPES 2 4 1 2 0-50 4 65
ICMPES 6 2 S 3 0-40 0 65
ICMPES 7 0 s} 0 00 8 65
ICMPES 8 22 27 24 1-75 2 56
ICMPES 9 1 <1 1 0-25 0 65
ICMPES 15 0 s] 0 0-0 0 60
ICMPES 16 <1 1 1 0-15 o] 60
ICMPES 17 1 1 1 0-20 2 56
ICMPES 18 0 8] 0 0-0 0 65
ICMPES 22 1 4 2 0-2 2 65
ICMPES 23 <1 <1 <1 0-2 0 62
ICMPES 24 2 1 1 0-40 0 65
ICMPES 26 0 0 0 0-0 1] 65
ICMPES 27 <1 <1 <1 0-5 0] 65
ICMPES 28 13 16 14 0-50 0 60
ICMPES 29 1] 0 0 0-0 0 60
ICMPES 30 2 <1 1 0-25 6 60
ICMPES 31 0] 6 3 0-40 2 56
ICMPES 32 2 2 2 0-25 0 58
ICMPES 34 0 o] o] 0-0 0 60
ICMPES 35 0 0 0 0-0 0 60
ICMPES 37 1 0 <1 0-5 0 60
ICMPE 13-6-27 3 2 2 0-50 7 56
ICMPE 13-6-30 2 2 2 0-25 6 56
ICMPE 34-1-10 3 7 S 0-25 1] 56
ICMPE 134-6-25 0 0 0 0-0 0 65
ICMPE 134-6-34 0 0 0 0-0 0 71
Controls -
Trial check (WC-C75) 50 43 46 5-80 0 49
Trial check (BJ 104) 58 56 57 15-90 18 48
Local Resistant 4 6 5 0-50 5 42
Local Susceptible 32 26 29 5-80 g2 48

Mean of 40 inoculated inflorescences.

Mean of 2 reps.



Table 6. Ergot, downy mildew (DM) snd rust reactions, and days to 75
percent flowering (DTF) of the 32-entry 1984 IPMEN at Pune

Ergot severity (%) DMb Rustb b

Entry 3 inc. sev. DTF
Rep 1 Rep 2 Mean” Range (%) (%)

ICMPES 1 1 1 1 0-2 44 40 80
ICMPES 2 1 1 1 0-5 11 60 52
ICMPES © 15 1 8 0-50 6 40 61
ICMPES 7 2 20 11 0-80 77 55 61
ICMPES B8 14 4 <] 0-80 20 55 57
ICMPES 9 1 18 9 0-80 12 35 61
ICMPES 15 1 1 1 0-5 4 40 61
ICMPES 16 1 1 1 0-5 24 40 61
ICMPES 17 2 3 2 0-5 77 25 61
ICMPES 18 2 3 2 0-20 24 25 61
ICMPES 22 8 9 2] 0-60 19 40 62
ICMPES 23 1 2 1 0-5 8 35 62
ICMPES 24 6 1 3 0-30 11 30 61
ICMPES 26 1 2 1 0-5 28 20 61
ICMPES 27 1 2 1 0-20 9 10 62
ICMPES 28 1 3 2 0-30 7 20 56
ICMPES 29 2 1 1 0-5 10 30 62
ICMPES 30 3 1 2 0-10 15 35 61
ICMPES 31 S 6 5 0-50 2 20 55
ICMPES 32 1 2 1 0-5 8 30 56
ICMPES 34 1 <1 <1 0-2 0 60 50
ICMPES 35 1 <1 <1 0-1 0 50 58
ICMPES 37 1 <1 <1 0-5 3 40 52
ICMPE 13-6-27 3 4 3 0-10 43 55 62
ICMPE 13-6-30 2 4 3 0-20 10 30 57
ICMPE 34-1-10 5 1 3 0-30 1 55 51
ICMPE 134-6-25 1 <1 <1 0-2 0 a0 50
ICMPE 134-6-34 1 <1 <1 0-2 1 40 50
Controls
Trial check (WC-C75) 75 67 71 20-100 10 60 43
Trial check (BJ 104) 83 B85 89 40-100 39 70 43
Local Res. (RHR I) 80 85 B8 50-100 5 80 44
Local Susc. (HB 3) -c 78 78 50-100 85 60 48

Mean of 40 bagged-inoculated inflorescences.
b c
Mean of 2 reps. Data not available.
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Table 7. Ergot, downy mildew (DM}, smut and rust resctions, and days
to 75 percent flowering (DTF) of the 32-entry 1984 IPMEN at
ICRISAT Center, Patancheru

Ergot severity (%) OMb  Smutb Rustb c
Entry inc. sev. sev. DOTF
Rep 1 Rep 2 Mean? Renge (%) (%) (%)

ICMPES 1 <1 <1 <“1 0-1 0 0 5 66
ICMPES 2 1 2 1 0-5 1 0 5 65
ICMPES 6 25 5 15 0-95 6 0 5 63
ICMPES 7 1 A 1 0-15 6 0 5 70
ICMPES 8 28 10 18 0-30 6 0 5 61
ICMPES S 8 29 18 0-90 0 0 5 69
ICMPES 15 1 <1 1 0-2 0 0 10 63
ICMPES 16 1 <1 1 0-5 2 0 5 62
ICMPES 17 A 1 1 0-5 0 0 5 67
ICMPES 18 <1 <1 <1 0-5 3 0 5 65
ICMPES 22 7 7 7 0-50 2 0 5 64
ICMPES 23 1 4] 1 0-10 3 0 5 66
ICMPES 24 1 <1 1 0-5 0 0 5 65
ICMPES 26 1 1 1 0-20 0 0 5 61
ICMPES 27 <1 <1 <1 0-1 0 0 5 68
ICMPES 28 2 1 1 0-10 0 0 5 65
ICMPES 29 1 <1 1 0-20 0 0 5 65
ICMPES 30 <1 1 1 0-5 0 0 5 70
ICMPES 31 9 1 5 0-50 2 0 5 70
ICMPES 32 6 12 9 0-80 1 0 5 61
ICMPES 34 <1 <1 < 0-2 0 0 5 60
ICMPES 35 0 0 0 0-0 0 0 10 63
ICMPES 37 1 1 1 0-10 0 <1 10 61
ICMPE 13-6-27 <1 <1 <1 0-1 0 0 15 65
ICMPE 13-6-30 0 <1 1 0-2 5 0 10 67
ICMPE 34-1-10 4 6 5 0-40 0 1 15 60
ICMPE 134-6-25 <1 <1 <1 0-2 5 0 20 61
ICMPE 134-6-34 1 1 0-5 7 0 20 60
Controls - -

Trial check (WC-C75) 70 77 73 10-98 &6 6 25 50
Trial check (BJ 104) 93 79 86  20-100 31 58 65 52
Local Resis. 1 2 1 0-10 O 0 25 61
(ICMPE 134-6-18)

Local Susc. (BK 560) 88 82 85 25-100 3 68 65 50

Mean of 40 bagged-inoculated inflorescences.
Based on screening in the ICRISAT multiple disease nursery.
Based on only 1 replication.
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Tabls 8. Ergot, downy mildew (DM) and rust reactions, and days
to 75 percent flowering (DTF) of the 32-entry 1984 IPMEN
st Aursngabad

Ergot severity (%) oMb must? ¢
Entry inc. sev. DTF
Rep 1 Rep 2 Meand Range (%) (%)

ICMPES 1 <1 0 <1 0-1 <] 40 63
ICMPES 2 2 2 2 0-15 2 50 61
ICMPES 6 4 7 5 0-65 1] 50 63
ICMPES 7 1 5 3 0-30 17 7 65
ICMPES B8 1 7 4 0-65 2 20 65
ICMPES 9 1" 6 8 0-65 7 35 65
ICMPES 15 1 1 1 0-2 1] 20 65
ICMPES 16 1 1 1 0-10 2 5 65
ICMPES 17 1 1 1 0-10 0 5 65
ICMPES 18 2 6 4 0-40 2 7 63
ICMPES 22 1 6 3 0-40 3 30 65
ICMPES 23 6 1 3 0-15 4 12 65
ICMPES 24 2 1 1 0-20 3 5 65
ICMPES 26 1 1 1 0-10 2 15 63
ICMPES 27 1 <1 1 0-5 0 5 65
ICMPES 28 22 1 11 0-85 1] 10 65
ICMPES 29 1 1 1 0-5 1 S 65
ICMPES 30 2 3 2 0-25 2 5 65
ICMPES 31 10 2 6 0-35 1 5 65
ICMPES 32 12 42 27 0-95 1 35 61
ICMPES 34 2 1 1 0-15 0 70 63
ICMPES 35 2 1 1 0-25 0 40 61
ICMPES 37 1 1 1 0-5 1 60 61
ICMPE 13-6-27 <1 1 1 0-5 6 50 61
ICMPE 13-6-30 1 2 1 0-15 6 40 65
ICMPE 34-1-10 2 20 1 0-45 0 20 61
ICMPE 134-6-25 <1 1 1 0-5 0 40 61
ICMPE 134-6-34 <1 <1 <1 0-1 0 70 63
Controls- -

Trial check (WC-C75) 36 68 52 1-100 O 50 51
Trial check (BJ 104) 41 61 51 10-100 4 65 47
Locel Resistant 10 90 50 1-100 O 60 61
Local Susceptible 67 B0 78 40-100 8 85 90

Mean of 30-40 inoculated inflorescences. Mean of 2 replications.
c
Based on only 1 replication.
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Table 8. Ergot, downy mildew (DM) and rust reactions, and days
to 75 percent flowering (DTF) of the 32-entry 1984 IPMEN

at Mysore

Ergot severity (%) DMD Rustd b

Entry inc. sev. DTF
Rep 1 Rep 2 Mean® Range (%) (%)

ICMPES 1 5 4 4 1-10 2 25 66
ICMPES 2 14 14 14 5-35 0 17 53
ICMPES 6 27 18 22 5-35 0 25 65
ICMPES 7 17 18 17 5-35 0 5 65
ICMPES 8 10 12 11 5-20 0 25 62
ICMPES 9 29 28 26  10-50 0 10 64
ICMPES 15 3 4 3 0-10 0 40 68
ICMPES 16 10 14 12 5-20 0 5 64
ICMPES 17 2 2 2 0-8 0 10 68
ICMPES 18 8 5 6 1-10 0 5 66
ICMPES 22 25 17 21 10-35 0 25 65
ICMPES 23 10 8 9 5-20 0 17 66
ICMPES 24 4 3 3 0-10 0 17 65
ICMPES 26 7 6 6 1-20 0 25 65
ICMPES 27 1 1 1 0-6 0 ] 68
ICMPES 28 18 24 21 5-35 0 10 64
ICMPES 29 1 2 1 0-5 0 7 68
ICMPES 30 3 2 2 0-10 0 25 66
ICMPES 31 12 14 13 5-35 6 7 67
ICMPES 32 28 16 22 10-50 0 5 53
ICMPES 34 <1 <A1 ] 0-1 0 10 55
ICMPES 35 2 3 2 0-5 0 25 55
ICMPES 37 <1 <1 <1 01 0 25 55
ICMPE 13-6-27 7 11 9 1-20 0 10 66
ICMPE 13-6-30 3 2 2 0-5 4 32 62
ICMPE 34-1-10 10 8 9 5-20 0 25 53
ICMPE 134-6-25 1 2 1 0-5 0 7 53
ICMPE 134-6-34 1 1 1 0-5 0 5 53
ant;gts~
Trial check (WC-C75) 37 34 35 20-50 0 10 51
Trial check {BJ 104) 62 63 62 35-90 0 25 45
Local Resistant 8 8 8 1-20 0 25 55
Local Susceptible 58 75 67 35-80 0 25 45

Mean of 40 bagged-inoculated inflorescences.
b
Mesn of 2 replications.
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Table 10. Ergot and downy mildew (DM) reactions,.anddays to 75 percent
flowering (DTF) of the 32-entry 1984 IPMEN at Jalna

Ergot severity (%) oMb b
Entry Rep 1 Rep 2 Mean?  Range E;:)C DTF
ICMPES 1 20 10 15 1-50 6 68
ICMPES 2 4 14 9 0-75 ) 66
ICMPES 6 30 50 40 5-90 0 63
ICMPES 7 9 39 24 0-90 21 64
ICMPES 8 31 36 34 1-90 7 65
ICMPES 9 21 13 17 0-75 5 63
ICMPES 15 20 24 22 5-75 0 63
ICMPES 16 22 18 20 0-90 2 66
ICMPES 17 32 24 28 5-75 0 71
ICMPES 18 17 29 23 0-75 0 68
ICMPES 22 30 21 25 1-90 2 66
ICMPES 23 11 21 16 0-75 0 69
ICMPES 24 8 13 11 0-75 0 66
ICMPES 26 5 4 5 0-10 0 66
ICMPES 27 14 2 8 0-75 0 68
ICOMPES 28 24 4 14 0-75 1 63
ICMPES 29 16 11 13 0-90 0 66
ICMPES 30 21 30 25 1-75 0 67
ICMPES 31 32 16 24 0-90 0 65
ICMPES 32 40 10 25 0-90 0 64
ICMPES 34 9 4 7 0-20 0 65
ICMPES 35 6 5 5 0-20 0 67
ICMPES 37 6 8 7 0-20 0 66
ICMPE 13-6-27 25 11 18 5-50 11 67
ICMPE 13-6-30 23 13 18 1-50 6 66
ICMPE 34-1-10 27 15 21 5-50 0 65
ICMPE 134-6-25 8 3 S 0-35 0 71
ICMPE 134-6-34 5 3 4 0-20 14 64
Controls
Trial Check 1
(WC-C75) 42 23 32 0-90 0 67
Trial Check 2
(BJ-104) 39 52 46 5-90 18 65
Local Resistant 56 26 41 1-90 0 65
Local Susceptible 72 66 69 20-90 0 68

Mean of 40 bagged-inoculated inflorescences from 2 reps.
Mean of 2 reps.
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Table 11. Mean ergot severity (V) of the 1984 IPMEN entries and controls at eight Indian locations

Locations

Entry

Entny Ludhiana? Jmn-T New Delhib Pune® Patan-? Aurlngu-b Mysore® Jalna® memn

nagar cheru bad
TCVPES© 1 1 1 1 1 <1 <1 ] 15 3
ICMPES 2 2 1 2 1 1 2 14 9 4
ICPES 6 3 9 3 8 15 5 22 40 13
IQPES 7 3 2 0 11 1 3 17 24 8
ICMPES 8 15 8 24 9 19 4 11 34 16
ICMPES 9 1 4 1 9 18 8 26 17 11
ICMPES 15 1 <1 0 1 1 1 3 22 4
ICMPES 16 1 1 1 1 1 1 12 20 S
ICMPES 17 1 1 1 2 1 1 2 28 5
ICMPES 18 <1 2 0 2 <1 4 6 23 S
ICQMPES 22 1 3 2 9 7 3 21 25 9
ICMPES 23 2 <1 <1 1 1 3 9 16 4
ICMPES 24 1 4 3 1 1 3 11 3
ICMPES 26 1 1 0 1 1 1 6 5 2
IOMPES 27 1 <1 <1 1 <1 1 1 8 2
ICMPES 28 <1 2 14 2 1 1 21 14 8
ICMPES 29 1 1 0 1 1 1 1 13 2
LCMPES 30 1 1 2 2 1 2 2 25 5
ICPPES 31 2 8 5 ) S 6 13 24 9
ICMPES 32 2 4 2 1 9 27 22 25 12
ICMPES 34 1 1 0 <1 <1 1 <1 7 1
ICMPES 35 1 <1 0 <1 0 1 2 5 1
IOPES 37 1 1 <1 <1 1 1 <1 7 1
ICMPE 13-6-27 1 <1 2 3 <1 1 9 18 4
IQPE 13-6-30 1 1 2 3 <1 1 2 18 4
ICMPE 34-1-10 4 8 5 3 ) 11 9 21 8
ICPE 134-6-25 0 <1 0 <1 <1 1 1 S 1
ICMPE 134-6-34 0 1 0 <1 1 <1 1 4
Location mean 2 2 3 3 3 4 9 17 -
Controls
Trial Check 1
(WC-C75) 4 25 46 n 73 52 35 32 42
Trial Check 2
(BJ 104) 53 28 57 89 86 51 62 46 59
Local Resistant 6 31 5 88 1 50 8 41 29
Local Susceptible 61 34 29 78 85 49 67 69 s9

% Mean of 30-40 bagged-inoculated inflorescences from 2 replicatioms.
b Mean of 30-40 inoculated inflorescences from 2 replicatioms.
© IOPE(S) = ICRISAT millet pathology ergot-resistant line (sib-bulk).
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Table 14. Rust severity (%) of the 22 common IPMEN entries over
2 years (1983-84) at five locations in India

Entry Patan- Mysore Auran-  Jam- Pune Mean
cheru gabad nagar

83 B4 B3 B4 B3 B4 B3 B4 83 B4 83 B4

ICMPES 1 10 5 5 26 17 4 <1 37 10 40 B 28
ICMPES 2 25 5 5 17 10 50 <1 S0 22 60 12 36
ICMPES © 10 5 5 25 5 50 <1 32 40 40 12 30
ICMPES 8 10 5 5 10 5 3 <1 3 5 35 5 24
ICMPES 15 0 10 25 40 7 20 0 37 17 40 12 28
ICMPES 16 5 5 5 5 5 5 0 32 10 40 5 17
ICMPES 17 5 5 5 10 5 5 0 27 22 25 7 14
ICMPES 22 5 5 5 25 5 30 0 30 7 40 4 26
ICMPES 23 0 5 5 17 0 12 0 27 5 3 2 18
ICMPES 24 0 5 5 17 5 § 0 5 7 30 3 12
ICMPES 26 5 5 7 25 7 15 0 27 10 20 6 18
ICMPES 27 5 5 5 5 0 5 0 7 2 10 2 6
ICMPES 28 5 5 10 10 5 10 0 1 5 20 5 12
ICMPES 31 5 5 5 7 5 5 0 10 7 20 4 3
ICMPES 32 5 5 5 5 5 35 <1 30 10 30 5 2
ICMPES 34 25 5 2 10 37 70 <1 55 25 60 22 40

S
ICMPES 37 25 10 5 26 26 60 <1 47 40 40 18 36
ICMPE 13-6-27 10 15 7 10 10 50 O 47 10 55 7 35
ICMPE 13-6-30 10 10 § 32 25 40 <1 4 5 30 9 N
ICMPE 34-1-10 25 15 5 25 7 20 0 45 25 55 12 82

ICMPE 134-6-25 10 20 15 7 17 40 0 47 10 4 10 31
ICMPE 134-6-34 10 20 5§ 6 17 720 0 55 256 40 11 38
Susceptible

control 00 65 26 25 100 B85 4 55 40 70 54 58

ICMPE(S) = ICRISAT millet pathology ergot-resistent line (sib-bulk]).
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Table 15. Multiple disease resistance of IPMEN entries across locations in
India for 2 years

(Y
Ergot severity (95)a Smut severity (95)b Downy mildew inc. (%)

Entry 1983 1984 1983 1984 1983 1984
ICMPES 1 1 1 6 0 12 9
ICMPES 2 1 3 0 0 <1 3
ICMPES 6 11 9 <1 0 3 2
ICMPES 9 5 10 1 0 13 4
ICMPES 15 <1 1 0 0 5 1
ICMPES 16 1 3 0 0 3 4
ICMPES 17 2 1 0 0 6 11
ICMPES 22 3 7 0 0 6 4
ICMPES 23 1 2 0 <1 2 2
ICMPES 24 1 2 <1 0 3 2
ICMPES 26 1 2 <1 0 3 4
ICMPES 27 <1 1 0 0 5 1
ICMPES 28 1 7 0 0 3 1
ICMPES 31 6 6 <1 0 3 2
ICMPES 32 4 10 <1 0 3 1
ICMPES 34 1 <1 1 0 1 c
ICMPES 37 1 1 <1 <1 <1 1
ICMPE 13-6-27 1 2 2 0 22 9
ICMPE 13-6-30 2 1 1 <1 16 6
ICMPE 34-1-10 7 6 2 1 1 <1
ICMPE 134-6-25 1 <1 0 0 <1 1
ICMPE 134-6-34 1 <1 0 0 1
Susceptible control 71 62 72 35 49 46

Based on mean of 7 locations (Aurangabad, Patancheru, Ludhiana, Mysore,
Pune, Jammagar and New Delhi).

n o

Based on mean of 2 locations (Jamnagar and Patancheru).

c
Based on mean of 6 locations (Mysore, Delhi, Pune, Jamnagar, Aurangabad,

and Patancheru).
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