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2. INTRODUCTION

This report sumarises the results of the projocts on Identificatim,
Development and Utilization of resistanco for Ergot and Smut for tho
period June 1980 to May 1981, The major emphasis was ¢n identification
of new sourcos of resistance by scroening germplasm lines and breoding
materials, developing the lovels of resistanco and widoning the genotic
base of resistance by intermating tho identified resistant lines and
selecting plants in the segrogating generations in the respectiw
disease nursories, testing the stability of resistance through multi-
locational testing, and finally assisting brooders in utilizing th s»
resistance sources in developing disoase rosistant cultivars. Accor-
dingly the results are presented wnder three main headings, identifi-
cation, development, nd utilization of resistance for each diseasc.

A separate book, in limi*ed number has been prepared, which
contains Appendix-tables with detailed ergot and smut reactions of
individual entries, for distribution to the pearl millot scientists.
Anybody else interested in detailed intormation should consult this
book in the library or may consult RPT,



3. ERGOT

3.1 Idontification of Rosistance This involves largo-scalo field
screening of gormplism lines and breeding materials at ICRISAT
Center at the initial and advanced stagos,identifying resistance
sources, and dotermining tho stability of resistance through multi-
locational testing.

—

3.1.1 Initial Screen:

Gerwplasw lines: Of 172 germplasm lines from Tamil Nadu (obtained
from Dr. S.A. Rao, ICRISAT Pearl Millet Germplasm Botanist) scroened
during the 1980 rainy season, no line was ergot-free, only one line
had less than 10% ergot and 89% of the linos had more than 50% ergot
(Table 1). Many individual inoculated plants which scored low ergot
were not selected because of extremely poor seed set. The individual
entry reactions are presented in Appendix I.

ICRISAT Centor generated breeding lines: A total of 535 breeding
lines from 15 breoding trials including hybrids, inbreds, synthatics,
and experimental varieties were screened under moderste ergot pressure
(Open-head inoculation) during the 1980 rainy season. No line was
highly resistant, only 8% of the lines (mainly from UPN I & UPN II)
scored betwecn 1 and 108 ergot, 79% of the lines scored between 11 and
40% ergot, and the remaining lines had more than 40% ergot (Table 2),
The detailed information on individual entry performace have already
been supplied to the respective breeders and are also presented in

Appendix 11.




All India Cocrdinated Millet I:7rovement Pro’oct (AICNIP)

trial entries: A total of 161 entries from 6 trials including hybrids,
populations, inbreds, male-steriles and local cnlloctions wore screcned
wndor moderatc crgot pressuro except the male steriles and the local

collections where inflorescences were bagped before inoculation. The
trial wise results are susmarised in Table 3. Among tho hybrids,
MBH 130, HHB 40, MBH 117 and ICH 226 scored between 12 and 20% ergot
while BJ 104 had 50% ergot. Among the populations IVS 5454 scored
least erpot (10%) whilo WC-C-75 scored 24% and Joli-1 was tho highly
susceptible with 57% ergot. All the malo steriles and locals wero
highly suscoptible (> 30% ergot). The entry wise detailed ergot
reactions have already been made available to the AIOMIP scientists
and are also presented in Appendix IIT.V,

The 1980 Intcrmational Pearl Millet Downy Mildow Nursery (IPMDMN)

Of the 45 entrics screened, no entry had less than 30% orgot. The
mean ergot sovority ranged between 30 and 96% (Table 4).

The 1980 Intemnational Pearl Millet Smut Nurser- (IPMSN): Of the

32 entries scrcened, only 3 entries (EB 117-4-3-§-2-2-DM-1, EBS 137-2
-5-1-DM-1, and J 2222-§-1-3) had less than 20% ergot and the remai-
ning entries had mean ergot severities between 24 and 75% (Table §).

Others:

SC-2(M)5-4 seloctions: Fourteen selections from this line wore
evaluated during the post-rainy season. The mean ergot severity ranged
from 1 to 77%, Four promising entries were sclected for further evalua-
tion,




Ge: slasm selections:  Nineteon seloctions from pormplasm lines werv
evalusted, The mean ergot severity ranged from 10 to 54% comparod to 58%
in the chock IGH 105.. There worc wide variabilities for ergot reacticns
within lines.

3.1,2 Advanced Screen

Selections from the 1979 initial screen: Seventy four single heads/
lines selected from the 1979 scroen were screened during the 1980 rainy
season. Soven lines had less than 20% ergot and the remaining 67 lines
had mean ergot severities in the range of 21 to 82%, About 30 ergot
less suscoptiblo (< 2% ergot)  #ingle plants were selected for furthor
evaluation, The detailed ergot reactions of individual entries are
provided in Appendix VI-VII.

Pearl Millet Ergot Nursery (PMEN): Promising selections, not includoed
in the multilocational testing, aro evaluated in a replicated trial in
this nursery. A 37-entry PMEN was cvalusted at the Centor, Six entries
or their solections had mean ergot severitios of not more than 10%, and
the remaininy 21 entries scored betwoen 11 and 64%, while the suscep-
tible check BJ 104 had 72% ergot. The detailed ergot reactions are
presented in Appendix VIII, About 100 ergot-free single heads from

26 lines were sclected for further evaluation.

3.1,3 Multilocational Testing

The 1980 International Pearl Millet Erpot Nursery (IPMEN): The 32

entry IPMEN, which included 20 ICRISAT Centor developed ergot rosistant
F5 lines and 12 promising lines from tho 1979 IPMEN and advanced screens,
were evaluated at 2 West African and 7 Indian locations. Five entries,




3.2

IOPE 140-3, IOME 192-16, TORPE 193-7, 700418-1-E-2-DM-3, and
SC-2(M)S-4-E-1-6 wore promising with across lncations moan ergot
severities of not moro than 10%, comparod with 35% in thoe trial
Check BJ 104 (Table 6). Scveral of the eryct resistant Fg lines
(IOE Nos) were promising at Indian locatioms but not at Samaru,
Nigeria, probably due to existence of variablo pathogen populations.
The detailod report on th 1980 IPMEN has already been prepared and
distributed tn the scientists.

Developmont of Resistance:

Progenies from crosses betweon ergot low suscoptible lines were
screened and promising lines were soloctoed both in the rainy and
post-rainy scasons of 1980-81,

The 1980 rainy scason:

Fg lincs: Fivo hundred soventy two single plants selected from

Fs lincs in the 1979-80 post-rainy season screen, wero evaluated

in four trials (Fg I-IV), More than 2600 ergot-free single plants
wero sclected from 195 Fy lines for further evaluation. The dotalled
ergot reactions aro presented in Appendices IX - XII.

Fs lines: Of 64 lines evalusted, 16 were promising and 51
ergot-free single plants were selected. The detailed ergot
reactins are presented in Appendix XIII,



IOFE 140-3, IOMPE 192-16, IOWE 193-7, 700418-1-E-2-DM-3, and
SC-2(M)S-4-E-1-6 wore promising with across lncations mean ergot
severities of not moro than 10%, compared with 35% in the trial
Check BJ 104 (Table 6). Scveral of the crgot resistant Fs lines
(IO#E Nos) were promdsing at Indian locations but not at Samaru,
Nigeria, probably due to existence of varisble pathogen populations.
The detailod report on th 1980 IPMEN has already been prepared and
distributed to the scientists.

Development of Resistance:

Progenies from crosses between ergot low susceptible lines wero
screened and promising lines were solected both in the rainy and
post-rainy scasons of 1980-81,

The 1980 rainy soason:

Fe lines: Five hundred soventy two single plants selected from

Ps lincs in the 1979-80 post-rainy season screen, were evaluated

in four trials (Fg I-IV). More than 2600 ergot-free single plants
vere solocted from 195 Fg lines for further evaluation. The dotailed
ergot reactions are presented in Appendices IX - XII.

Fg lines: Of 64 lines evaluated, 16 wore promising and 51
ergot-free single plants were sclected, The detailed ergot
reactions are presented in Appendix XIII.




Thirty promising F; lines woro ovaluated as Fg both for
ergot and smut. The mean ergot soverities ranged from 6 to 81%
compared with 91% in BJ 104. Since those lines were not highly
resistmt to ergot, no seloctions wore mado, The dotailed erput
reactions are provided in Appendix XIV.

Pilines: In order to further concontrate the resistance

during the 1979-80 post-rainy season crosses were made betweon
ergot resistant Fg lines, and 8 Fy lines werc evaluated and thoir
seed increased.

1980-81 post-rainy season

Fy bulk: One hundred sixteen F6 lino-bulks were evaluated as
F7 lines in replicated trials. The rosults are summarised

in Table 7. Although no line was ergnt-free, 63 of the 116
lines had mean ergot severities in the ranpe of 1 to 10% and
81% of the lines had ergot in the rangeof 1 to 20%, compared to
86% ergot in BJ 104, Under open-hoad inoculations many of these
lines were crgot-free while in some lines the ergot severity
ranged between 0 and 8% compared with 52% in BJ 104, Many of
these orgot resistant lines showed high levels of rosistance

to downy mildew and rust too. The detailed reactions are
provided in Appendix XV, Based on ergot reactions and agronomic
scores 36 promising lincs were selected of which 13 lines were
promising in both replications.




Fy lincsi' A total of 373 Fg single plant progenics were
screcncd as F7 lines in S triel!s. The trial wise rosults ar.
summariscd in Table 8. The moan crgot sevorities of 373 Fy
lines ranpod from less than 1 to 69% compared with 86% in

BJ 104, Under open-head inoculation the ergot severity rangod
between 0 and 1% compared with 52% in BJ 104, Of 149 lines
selocted from these trials, 80 wore promising in both repli-
cations, The detailed ergot roactions of individual lines arc
provided in Appendix XVI.

A summary of the progross made from F2 to Py poneration
in developing ergot rosistance is provided in Tablo 9. It
appears that single plant solection at Fg and beyond may not
be uscful in further increasing thc levols of resistance.

Fe bulk: Ten F5-lino-bulks were evaluated in a roplicated
trials. The mcan ergot severities ranpgod from 10 to 56% in F
bulks compared with 91% in BJ 104. Under opon-inoculation these
lines exhibited high levels of rosistance (< 1% ergot) comparcd
with 51% in RJ 104, Five promising lines were selected for
further cvaluation.

-Fg lincs: A total of 51 Fg single plant selections were evaluatod
as F¢ lines. About 45% the lines scorod ergot between less than 1
and 20% and only 6% of the lines had more than 50% ergot. Under
open-hcad inoculation, the ergot severities ranged from 0 to 1%.
The progress made in developing ergot resistance in the set of
crosses is presented in Table 10.



Fg ergot-smut selections; From 30 ergot low susceptible Fg
lines scrocned for smut reactions at Hissar during the 1980 rainy
season, 77 smut resistant plants wore sclected. Theso 77 plants

were ovaluate! for orgot roactirns as Fg lines, The mean erp:t

soveritios ranged from 1 tc 72% and 26 promising lines were sclccted

for further evaluation. The detailed reactions are presented in
Appendix XVII.

F3 lines: A total of 226 F3 linos from crosses between ergot
low suscoptible 1lines, were cvaluated. About 65% of the linos
had ergot in the range of 0 tc 20% and only about 3% of the linocs
had more than 50% ergot. The progress made from Fi to F3 is
indicated in Table 11,

The detailed reactions are provided in Appendix XVIII,

F2 populations: Eight F2 populations gencrated from crosses
betwecn ergot resistant F5 lines worc evaluated. For each
population about 500 plants were inoculated and 100 inoculated
plants wore scored. The detailed reactions and frequencies aro
presented in Table 12, A total of 181 single plants were scletted
for further evaluation.

Selection of plants with overlapping of protogyny and anthesis:

Most of the crgot resistant lines, developed through intermating
ergot low susceptible lines and selecting rosistant plants at each

generation under artificial inoculation screening, have shorter protogyny

with anthesis commencing at 40-80% fresh and receptive stigma stage
in the individual bagged heads compared to the highly ergot susceptible



hybrids and varictics wherc anthesis commoncos after more than 95°%
stigmas arc withercd, wnder similar situation, Now if this short
protogyny-carly anthosis is one ‘of tho factors contributing to oupot
resistance then individual plants with this trait may be selectod

and evaluatod for crgot resistance. During the 1980-81 post-rainy

seascn screcning, we observed hundreds of individual plants and

selected more than 500 plants with this trait. These individual plants
will be grown in the 1981 rainy sason and their progenies will be ovalua-
ted for their ergot reactions in relation to short protogyny trait,

Evaluation of Fg and Fy bulks:

During the rainy aad post-rainy seasons of 1980-81, 27 line
bulks of orgot resistant Fg and F7 lines woere grown in replicatod ¢rinls,
High ergot prossure was created by spray inoculating the crops at
protogyny flowering period with homeydew conidial suspension using
Knap-sac power sprayer. Inoculations were done daily in the evening
hours for 4-6 days until the stigmas romained fresh, Overhead sprinklor
irrigation was provided for 30 min twice a day on rain-free days through
out the flowering perind to create high humidity.

Erpot incidence (% infected infloresconce/plot) and ergot
severity (% infectod florets/inflorescence) were determined for ecach
entry, BJ 104 and WC-C 75 were used as chocks. The trial wise rosults
are presented below.

Trial. 1: Ten ergot resistant Fg bulk lines were evaluated during
the rainy scason 1980, The moan ergot incidence ranged from 2 to
14% in ergot resistant linos compared with 36% in WC-C 75 and 66%
in BJ 104 and the mean ergot soveritios ranged from 0.1% to 1.5%
in ergot rosistant lines comparod with 4.1% in WC-C 75 and 14% in
BJ 104 (Table 13), These lines also had high levels of resistance
to smut at Hissar,
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Trial 2: Nine ergot resistant Fg linos wore evaluated during
the 1980-81 post-rainy scason, The moan orpot incidenco varie:!
from 0 to 1.5% in orgot resistant lines compared to 48% in BJ 104
The mean severities varied from 0 to 0.05% in resistant lines
compared to 9.1% in BJ 104 (Tablo 14).

Trial 3: Eight ergot resistant Fy linos were evaluated in tho
1980-81 post-rainy season. Mean orgot incidence and severitios
were almost negligible in resistant lines compared to 37% and
$4% incidence and 9.3% and 23,1% severities in NC-C-75 and DJ 104
respectively (Table 15).

Under near natursl very high ergot pressure (created by
repeated spray inoculations) in the field, these lines hold very
high levols of resistance. It seems therefore that resistanco in
these lines will be quite effective under natural high ergot prossure
in a crop. These lines could be multipliocd in isolation plots and
seed made available for furthor utilization,

3.3 Utilization of develor.d resistance:

Hybrid rroduction: During the 1979-80 post-rainy season Dr. B.S.
Talukdar and temn made 642 test crosses on threo ms lines (111A, 5054A
and 5141A) using 277 individual plants from 30 orgot low susceptible
Fg l1ines. These Fj hybrids and parents werc evalusted during the 1980
rainy season in a single 4 m row plot for cach entry, About 40 inflo-
rescences were inoculated in each hybrid and parents and 10 rendom
inflorescences/entry were scored for ergot reactions,




The rosults arc summarised in Table 16, All the Fy hybrids
were highly suscoptible, with mean orgot sovorities ranging from
63 to 98%, Tho moan orgot soveritios on ms lines varied hetwoon
76 and 83% while on ergot low suscoptiblo Pg lines variod between
< land 208, The results, thus indicate that to pot resistance in
Fy hybrid, orgot rosistance in both the paronts is required,

In an attompt to incorporato resistance in A lines, ergot
low susceptible Fy lines wore crossed to B lines by Dr. K. Anand
Kumar and 14 such F2 populations wore ovaluatod during the 1980-81
post-rainy scason for orgot rcactions, and only 73 single heads with
<2% ergot (i.c 1,3% of the inoculated heads) woro selected, Thoso
selocted heads will bo tested as Fy progonics and also will be bucke
crossed to B lines and test crossed to A lines to check their maintai-
ning ability and possibilities of transferring resistance into A lines.
Some morc crosses have been made by KAK betwoen B lines and ergot
resistant Fg lines.

Crosscs have also boen made botween ergot resistant F7 lines and
established R lines by BST in ordor to transfer resistance in ostablished
R lines,

Development of Synthetics: Using 12 ergot rcsistant Fg lines, 3
synthetics IOMS 8031, IOMS 8032 and ICMS 8034 were constituted by Dr,

S.B. Chavan during the 1979-80 post-rainy season, These were evaluatod
for ergot reactions during the 1980 rainy season. The results aro presen-
ted in Table 17, These synthetics devoloped less ergot (12-15%) than the
check variety WC-C-75 (24% ergot), It appears that developing ergot
resistant synthotics will be easier thmn resistant hybrids and these
synthetics will be more useful for West African comtries, Since the -
yield potentials of these synthetics are not high, attempts are being
made to increasc their yleld while maintaining ergot resistance.




Idontification of rosistance: This involves screening poar! millot
lines in throc phases - initial scroen, advanced screen amd multiloca-

tional testing, Tho initial and advanced screens are carried out at
ICRISAT i ssar subcenter during the rainy season and stability of rosis-
tance is determined through multilocational testing.

Initial Screen:

ICRISAT Center breedin: lines: A total of 39 entries in 12 trials
wore evaluatod, The trial wise results aro sumarised in Table 18,
Gonerally, hybrids were highly susceptiblo (>20% smuit). Some of tho
exporimental varieties and hybrid malo paronts (in DONIAH) showod
loss susceptibility to smut ( < 108), Bighteen of the 21 IPMAT-6
entriess developed more than 30% smut. On tho whole, more than 58%
of the entries had more than 30% smut. Tho dotailed reactions of
individual cntries are presented in Appendix II.

AIOMIP trial entries: In four trials, 73 hybrids and populstions wero
evaluated,. The results are summarised in Table 19. Thirty two of the
45 hybrids had more tha 30% smut and no hybrid scored below 11% smut,
Among populations, anly 6 of the 28 entries scored more than 30% smut,
although no ontry scored below 11% smut. Fifteen entries scored
between 11 and 20% smut, The detailod individual entry reactions are
presented in Appendix III.

Intemational Poar! Millet Ergot Nursery (IPMEN): Four of the 32
entries were saut-free, 13 entries had only upto 1% smut, 9 entries
had smut in the rangeof 2 to 5%, and only 1 entry had 35% smut compared
to 60% smut on the susceptible check ICH 105 (Table 20),
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Intermnational Pearl Millet Downy Mildew Nursery (IPMDMN): Of 45 ontrios,
R0 entry was smut-froe, 22 entries had smut botweon 1 and 108, and the
repaining 23 ontrios scored smut in the rango of 11 to 368, while the
suscoptible check ICH 105 had 60% smut (Tablo 4).

Er;ot low suscoptible Fg lines: Thirty Fg linos, which were seloctod us
ergot low susceptible at the Centor during 1979-80 post-rainy season orgot
screening, were screened for smut resistance at Hissar dutring tho 1980
rainy season. It is encouraging to note that 2 of the 30 lines wore
smut-free, 9 linos had maximm upto 1% smst, 15 lines had smut betwoon

2 and 9%, and the remaining 3 lines scored more than 10% smut whilo

the susceptiblc check BJ 104 scored 54% smut. These lines were ovalun-
ted for ergot rcactions also. The combined data for ergot and smut aro
provided in Appondix XIV,

Ergot low susceptible Fe bulk: Ten ergot low susceptible bulk lines,
which were evaluated for their ergot reactions in a replicated trinl at
the Center under open-head inoculation conditions, were also evaluated
for their smut reactions at Hissar during the 1980 rainy season. Three
of the 10 lines werc smut-free, 4 linos had mot more than 1% smut and
the remainiag 3 lines had botween 3 and 4% smut, while the susceptible
check BJ 104 had 44% smut (Table 13).

Ges ilasm lines: About 300 germplasm lines from Nest Africs (Semogal
§ Niger) werc planted but because of poor plant stand and poor growth
in a bad field these could not be screened.
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Advanced Screen:

Selections from the 1979 screon: A total of 261 single heads selected
from the 1979 initial screen wore scroened in 3 trials, The rosults

are sumsariscd in Table 21, About 113 of the entries wore smut-froo,

29% of tho ontrios had maximum wpto 1% smut, 234 of the entrios dovoloped
wto 5% smut and only about 12% of the ontrics had more than 20% smut.
About 500 smut-freo single hoads were solected from 71 ontrles for
further ovaluation, The detailed reactions of individusl entries arv
presented in Appondix XIX,

Pear]l Millot Smut Nursory PMSN): Sclections from the 1979 advancod
screens, which were not includod in the Intemational Pear]l Millot

Saut Nursery (IPMSN), were screcned in a replicated trial, Of 33 entries,
3 vere smut-frec, 25 entries had not more than 1% ssut and the remaining
10 entries had smut between 2 and 113 while the check BJ 104 had 37% smut
(Table 22). About 270 smut-frec single heads wero selected for further
evaluation,

Multilocational Testing:

The 1980 Intorational Podr’ fillot Smist Mursory (IPMSN):  The 32
entry IMSN which included promising entries from thy 1979 IPMSN,

the 1979 PMSN, and the 1979 advanced scroons were tested at 7 locations
in India and West Africa, The deteiled roport has already been preparcd
and distributed to the scientists. (Report on the 1980 IPMSN), This
report, however, does not include the data from Sapu, Gambia which wo
received vory late. A summary result including the data from Sapu is
presented in Table 23,
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Develc-ment of smt rosistmnco:

In an attempt to rapidly build-up high lovels of smut resistance,
13 lines identificd as apparently loss susceptiblo to smut in tho
1977 screens at Hissar were intermatud in the 1977-78 post rainy
season to obtain 117 Fy linos. Somo of theso Fy lines were screonod
in 1978 and 117 F7 populations were scrooned during the 1979 rainy
season at Hissar, At Fy, 166 lines wore screoned during the 1980
rainy season, The progress made in improving the levels of resis-
tance at each poneration is quantified in Table 24, More than 500
smut-free singlo heads have been selocted from 89 promising Fy lines
for further cvaluation. The detailed smut reactions of individual
lines are prosented in Appendix XX.

Four Fy populations and four Fy lines from crosses involving
smut high resistant lines were evaluated and more than 100 smut-free
single heads from F) populations were selocted for further evaluation,

Utilization of smut resistance:

Inprovement in agronomic traits: 1, During the post-rainy soason
1977-78 Dr. B.S. Talukdar generated 50 Fy lines by intermating 2
st low suscoptible lines and 27 agronomic elito inbreds. Pedigroo
selection continued in each generstion under artificial inoculation

screening at Hissar. During the 1980 rainy season 40 F3 lines were
evaluated, The results are summardsed in Table 25, Ten of the 40
lines were smut-free, 17 linos had maximm wpto 1% smut and only 1 line
had more than 20% smut, Many of these lines appear to possess good
agronomic traits with high levels of smut rosistance, More than 150
smit-free single heads were selected for evaluation at F4.
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2 Dr.Anand Kumar peneratod 14 Fi by crossing betwoon a high
tillering line EC 298-3 and 5 smut rusistant linos and thoir Fy
populations and smut rosistant paronts woro cvaluated during 1980
rainy seasn 1t Hissar. The moan smut severities of populations
ranged from loss than 1 to 16%; the smut rosistant parents scorod
smut betwecn less than 1 to 5% while the Chock BJ 104 scored 44%
(Table 26). About 80 smut-free single hoads were selected from
9 F2 populations for further ovaluation at tho Fy stage.

Utilization in hybrid:

1.  Eight F; populations from crosses involving 23 DB and five
smut resistant linos (made by KAK) ware ovaluated and 73 smut-froc
single heads woro selected. The results arc presented in Table 27.
These selections were grown at ICRISAT Centcr in suwmmor 1981 and 58
test crosses on 81-A wero made by KAK. Those test crosses and Fy
lines will be evaluated at Hissar during tho 1981 rainy season.

2. BST made 60 Fq hybrids betwoen 3 ms linos 111A, S141A and 50544,
and 10 smut rosistant lines duting tho summor 1980 at ICRISAT Centor
and these hybrids and parents were scroened at Hissar during the 1980
rainy season. The results are pgesented in Table 28, The mean smut
severities ranpod from 1 to 78% for the hybrids. Thirtecon hybrids
scored less than 9% smut. All the three ms lines and their B linos
wore highly susceptible with mean smut severities between 47 and 86%,
These 13 F1 hybrids will be rescreened during the 1981 rainy season
for confirmation.

Utilization in composites:

During the 1978 summer Dr. S.C. Gupta constituted a composite
using 37 smut low susceptible lines at the Center. Five hundred and
sixty two half-sib progenies in two smut resistant composites



(SRC 1§ SRC II) were scrooned duriny the 1980 rainy soasm at Hissar.
The resuits are summarised in Tahle 29. About 78% of the entries
devoloped not more than 10% smut and only about 1% of ontries had more
than 20% smut, M-orc than 700 smut-freo sinyle hoads from 117 entrics
were selectcd. These werc grown by Dr. P. Singh during 1981 at the
Conter and about 300 Sy have heen selectod for further screening at
Hissar during the 1981 rainy scasmn.




Table 1  Summary of ergot roactions of 172 permplasm lines (from
Tamil Nudu, India) during the 1980 rainy seasm at ICRISAT
Center,

a/
Ergot severity= No. of lines Percentage of lines

(%) Class
<1 0 0
1-10 1 0.6
11-20 0 0
21-30 1 0.6
31-40 8 4.6
41-50 9 5.2
>50 153 89

a/ Based on mean ergot severities of 10-15 inoculated
heads under pollen protection
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Table 2.  Summer: of oryot mnctimsi‘-/ of ICRISAT breeding matori:ls

durins the 1980 rainy scason at the ICRISAT fenter.

No. of No. of ontrios in tho ergot severityd (%) Class

Trials

entries ] 110 11-20 21-30 31-40  41-50 >50
PIT 5 0 s 1t 5 3 10
PHT (P) 24 o 1 3 8 4 3s
PMIHT-1 3 o 0 10 18 3 1 4
PMIHT-2 36 o 1 6 13 9 2 s
PMIHT-3 36 0 o0 13 15 3 i1
PMIHT-4 3% o 0 s 7 30
IPMAT-6 21 0 o 8 13 0 0 0
BLVT 2 o o 2 22 6 2 0
EVT 32 0 o0 1 13 4 0 0
D, DVT 10 o o 1 1 3 & 1
PMST 20 o o 4 8 7 10
PMIST 49 o 2 16 20 7 2 2
UPN-1 8 o 15 20 2 12 8 8
UPN-T1 86 0 20 10 1 3 4 8
MS Lines 3 0 0 0 0 0 0 3
Total 535 0 4 154 190 75 5 3
% of entries - 0 8 29 36 14 16 Vi

a/ Mean ergot severities of 10-20 open inoculated inflorescences.
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Table 3. Surmary of ergot reactions of All India Coordinated
Millet Improvement Project Trial ontries during the
1980 r:iny season at ICRISAT Center

No. of

Trial entries No. of entrios in the ergot uvorgy!-/clus
<1 1-10 11-20 21-30 >30

IPMHT-1 21 0 0 2 S 14

APMHT-11 26 0 0 2 ? 17

IPMPT-IV 15 0 1 2 4 ]

APMPT- V 15 0 0 2 3 10

Male

Steriles 44 0 0 0 0 44

Locals 40 0 0 1} 0 40

Total 161 0 1 8 19 133

Percentage

of entries 0 0.6 5.0 11.8 82.6

IPMHT - Initial Pearl Millet Hybrid Trial
APMHT - Advanced Pearl Millet Hybrid Trial
IPMPT - Initial Pearl Millet Population Trial
APMPT - Advanced Pearl Millet Population Trial
LY

Mean ergot severity of 10-20 inoculated inflorescences
under no pollen protection excopt male steriles and locals
where inflorescences were bagged before inoculatiom,
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Table 4 Ergot, smut, and downy mildew (DM) reactions and days
to 75% flowering (DTF) of the 45 entry IPMIMN during
the 1980 rainy season

U b Mean?/ Mean®/ DM
No Erpot soverity Smut severity severity
(%) %) V)
1. 1P-1930 30 19 <1
2. 700792 35 1 0
3. 75-Series-1 36 2 4
4, 700590 39 10 0
S. Iv§-8038 49 8 <1
6. 700516 54 13 <1
7. 700546 55 29 0
8. EB 18-3-1 S5 12 1
9, P-7 56 25 <1
10 R-238-1-2-1 63 4 2
11 MPP-7147-2-1 63 6 <1
12 T-128-3 x 700404-1-5-5 63 6 1
13 700619 67 24 7
14 700633 67 28 <]
15 NC-7158 67 25 1
16 700512 68 S <1
17 700651 68 6 0
18 J-215-1 70 2 <1
19 SSC-7218 71 7 0
20 1P-2058 72 23 <1
21 J-1593 7% 9 2
22 NC-7174 74 1 0
23 700335 76 15 6
24 J-92-1 76 34 0
25 IP-2037 76 11 <1
26 1IVs-8172 76 3 <1
27 7042 77 - 58
28 2898-109-1 77 8 3
29 700780 78 7 0
30 J-76 78 3 2




U pery Mean®/ Moan®/ oM
No Ergot severity Smut soverity soverity
(%) %) (O]
31 F4FC-1474-2-2-2 78 1 4
32 700251 79 26 <1
33 SIN-714 79 3 0
34  WC-8220 79 17 <l
35  K-1486 x 700787-2-10 80 3 0
3 EB-83-2 81 27 <l
37 Id-241 82 30 13
38 NELC 8010 85 8 1
39 700706 86 11 0
40 E 298-2-1-8 87 11 <1
41 BJ 104 88 49 43
42  ICH-165 90 36 1
43  I(H-226 90 22 2
44  SDN-503 94 12 2
45 EB-79-2-2 x EB 59-3-1 96 9 <l
ICH 105 Check 91 60 0

a/ Mean of 10 bagged-inoculated-bagged hoads at ICRISAT Centor

b/ Mean of 10 bagged-inoculated heads at Hissar

e/

Screened in DM nursery at ICRISAT Center.




3

Table 5 Ergot, smut, and downy mildew (DM) reactions, and days to
75 percent flowering (DTF) of the 1980 IPMSN entries
during the 1980 rainy season at ICRISAT Centor

Entry DTF smt?  Ergotd! ¢

Y )

ICI 7517-S-1 62
SSC PFS 252-S-4 55 g g: 8
EB 112-1-5-1-1 19 0 43 0
EB 15-1-S-3-1 58 <1 33 0
NEP 588-5690-5-8-4 58 <1 37 1
IP 2789-S-2 52 <1 33 20
SAR 466-S-1-DM-1 53 <1 56 4
EB 117-4-3-5-2-2-DM-1 58 <l 1 0
EBS 137-2-S-1-DM-1 60 < 10 36
EB 132-2-5-5-2-DM-1 52 3 44 7
EB 237-2-S-3 50 <1 38 2
J 2222-§-1-3 57 <1 14 (]
WC FS 151-S-1-1 53 1 51 0
EBS 119-2-1-S-1-1 50 1 66 1
700130-S-1-DM-1 56 1 27 5
J1974-5-2-3 52 1 51 3
EB 24-1-S-5 53 1 49 2
EB 218-1-§-2 56 1 53 0
EB 137-1-2-§-3 51 1 54 o
EB 80-1-1-5-5 59 1 24 1
J 2226-S-1-1-DM-1 51 2 63 0
EB 142-1-1-§-2-1 54 2 60 2
EB 209-1-6-S-7 51 2 38 2
EB 229-4-1-§-6-1 53 2 68 2
EBS 70-1-5-4-3 55 3 61 2
WC FS 142-S-1-1 54 3 67 5
EB 54-1-1-§-7-3 52 3 33 0
J 797-1-5-3 50 4 59 1
EBS 46-1-2-§-2 50 4 49 2
P-10-S-1 50 9 55 1
P-20-S-1 56 9 42 2
3/4 ExBornu 220-S-1-DM-1 50 38 75 0

Local-Resistant (SSC FS-

252-§-2-0M-4) 51 1 57 -
- Susceptible (ICH 105) 50 57 85 -
Trial Check (BJ-104) 44 61 86 40

a/ Mean of 40 inoculated-bagged heads in two replicatinne and aach
= datum is rounded off to the nearest whole=a— -=

b/ Mean of 40 bagged-inoculated-bagged h}migygﬂgg_

€/ Mean of 2 replications
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Table 6.  Mean crpot severity (t)ﬁl of tho 1980 IPMEN entries and the local
checks at 9 locations with across docation entry moans and across
entries locations means

i eraet soverlt (8, ~Ow
Entry ICRISAT ~ Jamn- FKam kaﬁ‘mu&ﬂ- Sa-alli,
Center nagar boinso sar ' Dolhi AIgaT ana n moan
TU

SC-2(M)5-4-E-1-6 d 10 S s 5 5 S 12 3 7
700448-1-E-2-DM-3 < 1 3 1 9 710 9 2 8
ICMPE 193-7 < 2 5 712 6 9 18 3310
IOMPE 192-16 <] 1 2 0 8 H 6 20 22 10
IOPE 140-3 | 3 5 2% 7 10 2 1 u0w
ICMPE 140-6 < <1 15 0o 7 2 6 49 1
10MPE 134-6 1 2 15 9 1 s 20 19 21
IOME 140-7 q 1 13 0 6 10 ¥ 35 21
IOE 13-6 < 2 6 3N 6 310 5912
IOMPE 140-2 <l 7 13 0 122 15 2 16 2712
ICMPE 192-2 < 12 12 13 8 72 7 211
ICMPE 192-15 < 1 15 0 9 6 19 30 18 12
ICMPE 192-5 <l 1 6 % 8 3 318 M 12
IOMPE 192-9 | 10 8 1 7 3 B 4 2 12
IOMPE 143-4 < 7 16 P13 19 1S 7T 31
700457-E-1-DM-4 3 20 7 10 9 1 12 25 213
ICMPE 143-3 <1 3 10 0o 12 1 4 25 52 14
IOMPE 13-2 < 6 4 0 9 6 3 11 60 14
J 2238-2-E-4-1 < 4 12 0 16 13 22 18 40 14
ICMPE 13-4 qa 12 4 15 S5 § 2 13 A9 14
IOMPE 134-5 q 2 7 M7 6 14 27 25 14
109E 134-3 q 2 3 68 9 S 6 16 37 16
IOE 192-12 q 12 5 8 10 23 6 41 41 16
J 797-1-E-3-4 q 14 5 n 15 3 9 1M 4216
ICMPE 140-1 d 14 15 0 11 16 23 18 45 16
ExBouchi 700638-3-2

-E-1-DM-4 4 13 18 13 13 A 9 39 39 18
700489-1-E-1-DM-2 4 18 29 0 15 28 23 27 35 20
ND 2282-79-1-E~2-8-DM-

-1-1 < 30 8 27 17 R 3N 2
700626-E-1-DN-3 1 9 22 6 21 2 7 20 58 2
700434-1-E-1-DM-1 2 16 6 47 10 226 12 4 292




Table 6 (Contd.)

700507-E-3-DM-1 2 25 8 0 2 27 28 47 Y
700708-1-E-1-DM-1 2 8 11 9 20 16 16 51 3 n
Location mean-S/ 19 10 1nou M M4 B B
Local resistant <] 29 10 0 26 62 20 89 3% 7
Local susceptible 29 21 - 8 35 85 B 8 1928
Trial Check (BJ-104) 36 U 19 0 33 66 A8 2 6 3
No. of entries with

< 10% ergot 32 18 18 21 17 18 15 5 n s

8/ Each datum is the mean of 40 inoculated hoads in 2 replications

b/ Entry mean across locations

¢/ Location mean across entries

- data not provided



Table 7. Summary of performance of 116 Fg line-bulks grown as
F7 lines and screened for ergot resistancein a repli-
cated trial at ICRISAT Conter during the 1980-81 post
rainy season

Lrgot sevority (%) Number of Porcentape

Class lines of lines
<1 0 0

1-10 63 54.3
11-20 31 26.7
21-30 16 13.8
31-40 3 2.6
41-50 3 2.6
>50 0 0
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Table 8. Summary of ergot reactions of 373 F7 lines in 5 trinls
Zcmened during the 1980-81 post rainy season at ICRISAT
onter.

Ergot severity Number of lines in oach scverity Total $ of
class class in trial linos
T T 1 LA

<1 7 0 0 17 1 25 6.7

1-10 48 17 13 37 60 175 46.9
11-20 10 13 17 7 3 7 20,6
21-30 11 12 7 5 9 M 11.8
31-40 5 4 7 3 11 30 8.0
41-50 3 2 4 1 2 12 3.2
50 2 1 0 0 7 10 2,7

Total lines 86 49 48 70 120 373
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Table 9. Summary of progress mad> in doweloping ergot resistanr
lines from Fp to F7 gencrations

Mean ergot Percentage of lines in cach class at
severit
class y F2 Fs Fy P Fg Py
<1 0 0 0 1 1 7
1-10 0 2 15 14 56 47
11-20 0 6 20 19 18 21
21-30 6 11 28 16 9 12
31-40 9 16 22 20 2 8
41-50 18 16 9 15 <1 3
>50 67 49 6 16 0 2

F2 - pooled data from 33 pop; number of lines tested in subsequont
gencrations F3 = 657, Fq = 472, F5 = 220, Fg = 572 and Py = 373
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Table 10. Summary of progress made in developing ergot resistance
in the second set of crosses From Fy to Fg genorations

::xr;:go?‘%) Percentage of lines in cach severity class at
y enerations of testing

Class n__i';?,,‘ CR e
<1 0 0 0 6 2
1-10 9 0 1 4 59 18
11-20 13 0 8 8 27 23
21-30 : 14 6 15 23 4 29
31-40 16 19 23 15 0 12
41-50 8 32 26 28 2 10
>50 38 43 27 22 2 6

No. of lines (crosses) screened: Fy = 130 lines (51 crosses)
Fy = 127 populations (51 crosses)
Fy = 136 lines (33 crosscs)
By = 83 lines { 8 crosses)
Fg = 64 lines ( 2 crosses)
Fg = 51 lines ( 2 crosses)

Two crosses: 700590 x 3/4 ExBomu 77-2-1
700687 x 3/4 ExBormmu 77-2-1




Table 11. Progress in developing erpot resistart lines
from Fy to F3 generations

Ergot severity (%)5/ % of ontries in cach severity!?-/ class
Class

F1 Fy F3

<1 0.0 0.0 2.2

1-10 29.6 10,3 39.8

11-20 31.0 10.3 23.0

21-30 14.1 38.0 18.1

31-40 11.3 27.6 6.6

41-50 8.4 13.8 7.1

>50 5.6 0.0 3.1

a/ based on 10-40 bagged-inoculated heads
b/ F1 = 71 lines, F2 = 29 lines, F3 = 226 lines
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Table 12, Ergot veactions of Parents, Fy and F; populctions

Pedigree Ergot reactions (%)
mean range
sev,

P1- (J 606-2 x J 703-1)-4-4-5-6 <1 0-5
P2- (J2238 x J2210-2) -3-3-4-6 <1 0-2
P3- (J2238 x J2210-2)-3-3-10-7 <1 0-S
P4- (700619 x 700599)-3-2-11-5 2 0-10
Pg- (700619 x 700599)-3-2-11-2 3 0-10

Ergot reactions

Fy F2 .

mean range  mean range

Pix P2 3 0-40 22 0-80
Pax Pq 13 0-85 32 0-85
P1x Py 5 0-15 35 1-85
P4x P1 - 1 0-60 40 1-90
Pax Py 12 0-40 34 0-85
P4x Py 6 0-25 35 1-85
P3x Pa 18 0-70 57 1-90
Pgx Ps 14 050 59 10-90

P1-P5 = mean of 30 inoc. heads in 3 reps. post rainy season 1979-80

F{ = mean of 40 inoculated heads; Fy = mean of 100 inoc. heads of
the 500 inoc. heads/population




Table 13. Perfgrmance of the 10 erpot resistant Fs bulk lines in o
replicated tr;al under artificial orgot pressure (npon
head inoculations) during the 1980 rainy soason at [CRISAT

Conter
Erpot reactions
Entry Mean! m/ MoanE/
inci- soverity smut
dence scv. (§)
(¥) %)
IOPPE 13-4 2 0.1 3
ICMPE 13-6 9 0.7 4
IOMPE 134-3 3 0.2 <l
ICMPE 134-6 S 0.3 0
ICMPE 140-1 14 1.5 1
ICMPE 140-2 4 0.4 <l
IOMPE 140-3 9 0.6 3
ICMPE 140-6 2 0.3 0
IOMPE 140-7 3 0.1 0
ICMPE 192-5 11 0.1 1
WC-C-75 (Check) 36 4.1 -
BJ 104 (Check) 66 14,0 44

a/ Based on number of infected heads and total heads/
~ 4 rows x 4 m plot/rep

b/ Based on 120 head observations in 3 replications

¢/ Mean of 20 inoculated-bagged heads in the smut
= nursery Hissar, rainy season 1980




Table 14 Performance ofnine ergot resistant Fg lines under
artificial inoculation conditions (Open-head inocu-

lation) during the 1980-81 post rainy seasom at
ICRISAT Center

Brgot reactions

Meang/ Moand/
incidence severity
™ ™

IOMPE 34-1-1 0

ICMPE 34-1-3 0.01
ICMPE 34-1-4 0.02
ICMPE 34-1-6 0.01
ICMPE 34-1-10 1.2 0.02
IOMPE 34-2-12 0.01
IOMPE 34-2-16 0 0

ICMPE. 34-7-1 1.5 0.02
ICMPE 34-3-9 (BST) 1.2 0.05
BJ 104 (Check) 48 9.1
LSD (P=0,05)- 6.05 4,04

a/ - Based on number of infectodlwads and total hocads/2 rows x
= 4m plot/rep

b/ Based on 80 head observations in 2 rops




Table 15, l‘:rggt reactionf of 8 Ty hulk lines open inoculated
during the 1980-81 post rriny season at ICPISAT Contor

Entry Moand/ Monnd/

incidence severity

™) LY

ICMPE 13-6-4 0,92 0.07
ICMPE 13-6-12 1.48 0.11
ICMPE 13-6-33 0.37 0.10
ICMPE 134-6-6 0.9 0.06
IOPE 134-6-10 0.66 0.04
ICMPE 134-6-30 0.68 0.06
ICMPE 134-6-50 0.81 0.07
ICMPE 140-7-7 0.47 0.04
WC-C-75 37.03 9.35
BJ 104 54.13 23.10
LSD (P=0.05) - 8.29 2.36

a/ Based on number of infected heads and total heads/4 rows x im
- plot/rep.

b/ Mean of 120 head obs. in 3 replications (4rows x 4m/rep.)
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Table 16. Summary of crgot reactions of test crossos using

crgot resistant (ER) Fg lines, during the 1980
rainy scason

MS No. ~f 7y Mean/ orpct scverity/range (V)
lines  hybrids
MS lincs FR Fg 1inos®/ ¥y hybrids

111A 189 76 <1-20 63-85
S054A 216 80 <1-20 84-98
5141A 237 83 <1-20 65-92

a/ Mean of 10-30 inoculated hoads

b/ Ergot scverity range of ER 30F5 lincs used in test
Crosscs

Table 17. Ergot reactions of three synthetics, devoloped *
using 12 ergot resistant Fg lines, during tho
1980 rainy season

Synthetic Ergot severity (’6)5,

mean Tange
ICMS 8031 12 5-30
ICMS 8032 15 5-40
ICMS 8034 14 5-35
WC-C-75 24 10-50
BJ 104 54 25-80

a/ Mean of 10-20 open-inoculated heads




Sermary of smut react jons® of 96 entries in [/ [CCISAP
Lerter operated hroading trids . screened at Missar during

tix 1980 rainy seav..n

Nooo¢ . . o P e
Lt entries cofentricn in each mut sever  : class

1-10% 11-200 2= >IN

PMHT (P)
PMIHT-]
PMIHT-IT
PMINT-III
PNIHT-TV
BLVT

BVT

D,DVT
PHST
IPNAT-6
DoNIAH

N DS O O D 0o O 0 QO 99 ° o
I I T U CTE - - L I S . ST

Total 396

Percentage of entries

g/ Mean of 10-20 inoculated inflorescences/entry
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Table 19, Sumuary of smit reactions®’ of 73 entries in fiur
AICMIF trials, screcnsd at Kicvcar during he 1980

rainu season

No. of entries in the smut sevwrity class

Trial No. of entries

ey 1-10% 11-20% 21-30% >30%
IPNHT-I 20 0 0 1 4 15
APNHT-IT 25 0 0 2 6 17
IPNPT-IV 14 0 0 8 5 1
APNPT-V 14 0 0 7 2 5
fotal 73 0 0 18 17 38
Percentage of entries 0 0 24.6 2343 52.1

a/ Mean of 20 inoculated-bagged inflorescences/entry



Table 20. Ergot, downy wildew (M), and smut reactions, of the
32 encry 1980 IPMEN at ICRISAT Conter

Entry Ergotd/ b/ smues/
Q)] ) o)
IO@E 140-3 <1 0 0
TOPE 140-6 < 0 <
J 797-1-E-3-4 <1 9 4
SC-2(M)5-4-E-1-6 <1 57 2
700448-1-E-2-DH-3 <1 2 1
ICMPE 134-3 <l 3 )
TORE 134.5 <1 2 a
ICMPE 140-1 <1 20 2
TOPE 140-2 <1 0 0
T10%E 140-7 a 3 a
IOPE 143-3 <« 19 <
IOMPE 143-4 . <1 31 0
IOWE 193-7 <1 0 1
ICMPE 192-9 <1 0 1
TOMPE 192-16 < 0 2
IOMPE 13-2 <1 1 S
ICMPE 182-12 <l 0 S
ICMPE 13-4 <1 0 1
ICMPE 13-6 <1 1 1
ICMPE 192-2 <1 0 1
ND-2282-79-1-E-2-8-DM-1-1 <l 0 6
ICMPE 192-15 <l 0 1
ExBouchi 700638-3-2-E-1-DM-4 <1 8 3
ICMPE 192-5 <1 0 13
J 2238-2-E-4-1 1 0 2
700626-E-1-DM~1-3 1 2 9
ICMPE 134-6 1 1 1
700434-1-E-1-DM-1 2 0 6
700708-1-E-1-DM-1 2 11 1
700507-E-3-DM-1 2 0 0
700457-E-1-DM-4 3 1 <1
700489-1-E-1-DM-2 4 0 8
Local Resistant (700708-
-1-E-1) <1 0 1
Susceptible (IGH-105) 29 - 60
BJ 104 (Trial Check) 36 S4 S1

a/ Mean of 40 inoculated-bagged heads from 2 replications

T/ Downy mildew incidence ($) st ICRISAT DM Nursery during the 1980
- rainy season
o) Bs anes O\ Lone ammct mivmaaws at Hiesaw Awwina the 1080 wainv saneom.
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a/
Table 21, Summary or Smut reactions™ of 261 entries in the Advanced

Smut Screen at Hissar during the 1960 rainy season

Smut Severity No. of entries Percentage of
(X) Class entries
0 28 10.8
0.1 to 1.0 75 28.7
1.1 to 5.0 61 23.4
5.1 to 10.0 25 9.6
10,1 to 20.0 39 15,0
>20 33 12,5

a/ Based on mean smut reactions of 20 inoculated-bagged
inflorescences per entry,

R total of 588 smut-free single heads were selected
from 71 entries.




Table 22. Smut reactions and da
Pearl Millet Smut Nur

40

Y5 to boot leaf gtage (DPBL) of 3
8 entr
sery (PMSN) during the 1980 rainy nno:

at Hissar.
81 v
¥o Entry prar,  Smut_sewerity </ (v)
Nean Range

1. BB 137-257-1--1" 49 0 00
2.  3/4 Bx Bornu l%-\s'-l-l-m-l 49 0 0-0
3. ICI 7516-5-2-5 55 0 e
4. EB 209-1-6-5-¢-1-b4-} 51 a 0-1
5. MC FS 179-S-1-4-DN-1 51 d 0-1
6. ICI 7516-5-2-7* 49 d 0-1
7.  GAN 75 Bulk-5-1-3" 51 a 0-1
8. EB 237-3-d-s-1" 4 ] 0-1
9. ' ND 2282-79-1-5-3-4" 51 d 0-1
10 700544 x 700760-2-S-3-3* 65 d 0-1
11 BB 66-1-§-3-3" 55 d 0-1
12 WC Fs 178-s-2* 49 d 0-1
13 EB 137-1-1 S-1-1-n8-1" 51 d 0-1
14 700713 x SC-2(N}3-7-¢~

2-6-3-3 ') d 0-5
15 EB 137-1-2-5-3-2-DN-1" ) d 0-5
16 ND 2282-79-1-5-10-7 65 a 0-5
17 ICI 7516-8-2-6 R 51 a 0-10
18 EB 209-1-6-5-7-IM-1 49 a 0-10
19  EBS 1°7-2-8-1-DN-~1 49 d 0-10
20 EBS 119-2-1-5-4-2-DH~1 67 1 0-5
21 NEP 588-5690-5-8-5" 55 1 0-10
22 EB 132-2-5-4-4 " 51 1 0-10
23 EBS 119-2-1-5-3-1-DW-1" ') 1 0-10
24 NEP 588-5690-5-8-3" 53 1 0-10
25  GAM 75 Bulk-S-3-1-DM-1" " 1 0-10
26 EB 116-1-1~5-4-1-D4-1" 4 1 0-15
27 SDS PS 127-5-1-3 49 1 0-15
28 BB 137-1-1-8-6-2-DH-1 58 1 0-20
29 ND 2282-79-1-5-10-1-DM-1 o 2 0-10
30 J 2018-2-5-1 55 2 0-15
21 2B 7-2-3-5-4" o 2 0-15
32 80-201)2e12+5~33 ] 2 0-20
33 NC FS 88-8-5+5 51 3 0-25
34 EB 117-2-1-8-2-3 55 3 0-30
35 EBS 32-3-5-1-1+DN-1 o ¢ 0-75
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Entry rHL smut_severiey® (1)

Nean Range

BB 7-2-3-5-i i) 5 0-40
EB 54-1- 1-5-2-1-Di-] ¥ 6 1.0
BB 17-1-8-1-1 5 1 0-50
BY 104 Check 46 37 5-75

Mean of 20 inoculated-bagged heads in

2 replications

Smut free single heads selected for further screening
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Table 23, Nean smut severity (t)y of the 32 1980 IPXSN entries ard the locai checks
at seven locations with across location entry meansd/ and across ontr: loca-

tions means
Entry — o MAMIN . Owerall
fiissar ICRISAT Jam-  Bamdoy Samvev  Kano Sapi  Nean
—

BB 117-4~3-522-2-DM-1 4 1 i J 1 [ [ 3
SSC FS 2502-5~4 0 0 0 [ 4 3w 4
EBS 137=2-5-1-DM-1 <1 <l «! <) 3 K (] 4
ICI 7517-8-1 0 0 0 1 10 (] [ 4
NEP 588-5690-S-8-4 < <] 0 <1 [ 12 [ 4
EB 132-3~§~5~2-DN-1 <1 <l <q <1 15 ? ] 4
BB 218-1-8-2 <1 1 0 1 12 ? 4 [
BB 112-1-§-1-1 <1 0 0 <l 14 4 9 [}
EB 237-2-8-3 3 <l ! 5 1 ? 4 4
BB 15-1-8-3-1 1 <l 1 <J 19 k] 4 4
. 700130-S-1-DN-1 <l <1 1 8 13 ki 4
SAR 466-S-1-DN-1 3 < 2 <l 18 5 6 5
IP 2789-5-2 7 <1 1 2 10 7 4 5
EBS 46-1-2-5-2 ad 4 ad 1 a1 5 9 6
BB-80~1-]~5~5 3 1 1 k) 5 21 ? 6
J 2222-8-1-3 10 < 5 5 8 9 9 7
EBS 119-2-1-§=1~l 4 1 1 1 15 17 10 7
BB 24-1-5-5 1 1 8 2 4 15 6 7
NC FS 151-S-1«1 1 1 ? 1 n B 8 ’
EB 209-1-F-~S5-7 8 2 5 6 18 12 5 ]
BB 142-1~1eS=2-] 1 2 <1 6 18 30 ? 9
J 1794-5-2-3 1 <] 1 38 u 12 10
EB 137-1-2-5-3 <l 1 0 1 41 25 1 11
J 797-1-5-3 _ <l ] <l 4 20 (A} ? 1
NC FS 142-5-1-1 4 3 15 10 11 2 16 12
J 2226-5~1~1~DN-1 1 2 4 1 27 49 7 12
BB 229-4-1-5-6-1 <1 3 <1 8 27 ” 7 12
P-20-S-1 3 10 o 6 15 i 9 n
EBS 70-1-5-4-3 6 3 7 14 M 18 6 13
P-10~s-1 <1 10 1 k) 39 27 16 u
BB 54~1-1-8-7-3 7 k) 6 29 39 28 ] 17
3/4 Bx Bornu 220-6-1-DM-1 23 38 15 40 29 “" 4 28
Location means 3 3 3 5 17 18 8 [
Local Resistant 30 1 28 13 4 16 7 19
Local Susceptible 26 57 24 9. 28 15 8 i
Trial Check (B 104} 30 61 A 31 68 7 7 “

(Wo. of entries mean § 10X] (31) ) (30] (29) (9) (13) (26) (32) .
Bach datum is the mean of two rep. means and each rep. mean is derived from 20
inoculated-bagged heads except for Bambey & Sapu where haads were Just bagged.

b/ MNean for test entries




Table 24

93

Summary of progress made in developing smut resistance
fron. F]1 to F3 generations

Smut severity (%) Percentage of lines in each class
Class at of testing
F] F2 F3

0
0,1-1.0
1,1-5.0
5.1-10.0
10.1-20.0
>20

Number of lines/population at cach generation:

F] = 117 1lines, only 85 lines screened 10 plants/line
during 1976 ralny season

Fy = 117 populations, screened 20 plants/pop. during
1979 rainy season.

F3 = 166 lines, screened 20 plants/line during 1980
rainy season
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Table 25. Smut reactins and days to bot Jeaf stage (DTBL' of 10 Ty
lines (Smat low susc. x agre. elite) during the ‘980 rainy
season at His=ar

‘:é Pedigrec St ‘:;» rltyl/

1. (ExB 132-2--75) & (40-1 x T00504-5 1-6)-3, 47 0

2, (BxB 132-2-5-63) x (70-1 x 700594-5-1-6) -4, 50 0

3, (BxB 132-2-8-75) x (70-1 x 700594-5-1-6).5 52 0

4, (BxB 132-2-5-75) x (J25-1 x J1623-21-1)-4" Iy 0

5, (BxB 132-2-5-75) x (7104 x 700441-6-1)-6" n 0

6. (ExB 237-3-1-8-76) x (B282 x J804-1-21-2)-4" 47 )

7. (BxB 237-3-1-5-76) x (J104 x 700441-6-1)-1" 58 0

8. (ExB 237-3-1-5-76) x (J104 x 700441-6-1).27 80 0

9, (BxB 237-3-1-5-76) x (J104 x 700441-6-1)-5° 58 0

10 (ExB 237-3-1-§-76) x (Y934-7 x 700707-19-1-5)-7" S1 0

11 (ExB 132-2-8-75) x (70-1 x 700594-54.5)-2" Y] <l

12 (BxB 132-2.8-75) x (J25-1 x 700797-1.5-2)-2 53 <

13 (BxB 132-2-8-75) x (J25-1 x 700797-1-5-2)-3 a a

14 (BxB 132-2-8-75) x (J25-1 x 700797-1.5.2).4 50 a

15 (ExB 132-2-5-75) x (J25-1 x 700797-1-5-2)-5 52 aQ

16 (ExB 132-2-5-75) x (J104 x 700441-6.1]-4 n a

17 (ExB 132-2-8-75) x (7104 x 700441-6-1)5 67 a1

18 (PxB 237-3-1-5-76) x (B282 x J804.1-21.2)-1 52 <

19 (ExR-237-3-18-76) x (B282 x J804-1-21.2)-2° 52 a

20 (BxB 237-3-1-8-76) x (Y9347 x 700777-19.15)-4" 50 Qa

21 (ExB 132-2-5-75) x (725-1 x 700797-1-5.2}-1 | 83 a1

22 (Exb 237-3-1-5-76) x (J934 x 700797-19-1-5)-5° 50 q

23 (ExB 237-3-1-8-76) x (J934-7 x 700797-19-1-5)-6 50 a1

24 (ExB 237-3-1-8-76) x (V104 x 700441-6-1)6 59 a

25 (BxB 132-2-5-75) x (70-1 x 700594-5-1-6)-1 50 1

2%  (ExB 237-3-1--76) x (7104 x 700441-6-1)-3 60 1

27 gxn 237-3-1-8-76) x (8282 x J 804-1-21-2)-3 1] ;

28 (BxB 132-2) x (325-1 x J1623-21-1)-5 52 :

20 (BxB 132-2-8-75) x (7104 x 700441-6-1)-1 58 2

30 (BxB 132-2-8-75) x (J104 x 700441-6-1)-2 65
9.2-8-15) x (025-1 x) 1623-21-1-2 . 62 3

3; gﬁ 57-3-1-5-]75) x() 934-7 x 700797-19-1.5)-3 58 z

3 (ExB 237-3-1-5-76) x (Y104 x 700441-6-1]-7 ig ¢

34 (BxB 132-2-5-75) x (JRO4 x 700441-6-1) 3 ! :

35 (RxB 237-3-1-5-76) x (Y9347 x 700797-19-1-5)-2 6
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Contd. .
3%  (ExB 132-2-8-75) x (J25-1 x J1623-21 p.1)-3 58 9
37 (BxB 237-3-1-85-76) x (B282 x J804-1-21-2).5 47 10
38 (BxB 237-3-1-8-761 x (J104 x 700141-6-1)-4 58 11
39 (ExB 132-2-S-75) x (J25-1 x J1623-21 p-1)-1 47 16
40 (BxB 237-3-1-5-76) x (J934-7 x 700797-18-1-5)-1 58 2
83 104 (Check) 46 44
TCH 105 (Check)
ug [Xs)

a/ Mesn of 20 inoculated-bagged heads
* 158 Smut free single heads selected for evaluation at Fy




Table 26, Smit reacticns and days to bout leaf staw (DIBL) of 14 ¢
populations (EC 298-3 x SR) and 5 smut 1v:istant IR
the 1980 rainy season at Kiszar HAN parents v
s1 . ot saver A
No Prdigree rEL oK Sever. ﬁé{_(_'_’
Mean
1. EC 298-3 x EB 132-2-2-5-8-S-9 P-D-1 58 9]
2. BC 298-3-x WC FS 148-S-1 §-27, PH-2 52 <l
3. EC 298-3 x EB 132-2-2w5-8~5-9 P-D-2 56 1
4. EC 298-3 x P-10-5-1 §-32, PF-1 52 1
5. EC 298-3 x 700130-5~1 P-1 (S-3)-3 52 1
6. BC 298~3 x 700130-S-1 P-1 (5-3)-~2 82 2
7. BC 298-S x 700130-§~1 P-1 (S-3)-1 52 2
8. EC 298-3 x EB 116-1-1-5-7 $-23-pP-1-3 56 5
9. BC 296-3 x EB 116-1-1-§-7 §-23-P-1-1 58 6
10 BC 298-3 x P-10-S-1 5-32,PF-2 52 7
11 EC 298-3 x BB 24-1-S-5 S-24, PA-2 52 10
12 EBC 298-3 x EB 24-1-§-5 $-24, PA-l 56 11
13 EC 298-3 x WCFS 148-S-1 S-27 PH-1 52 13
14 EBC 298-3 x EB 116-1-1-§ 7 §-23-P-1-2 58 18
BJ 104 Check 46 “
Parents
700130-5=1 IPMSN-S3 Pal-l-l 55 1
NC PS 148+5-1 827 PH~2 63 1
EB 24+1-5-5-§=24 PA-1 52 .1
NC PS 148~5+1 §-27 PA-1 56 ;

£B - 126~1-1+5+7 §=-23-1 58

a/ mean of 20 inoculated-bagged heads

selections not made

Jing

Ao of
fue g
relected

—
P O Vaa
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Table 27. Smut reactions and days to boot leal stage (DIBL)

of & Fy (23D7B x SR) populations during 1980 rainy
season at Hissar

S1 e o 3 3 ' _-

No CROSS [PBL N";“T‘;.,:E’V"_%Yie :\: -M(:
selectod

1. 23DB x WCFS-148 Py 54 3 1.5 4

2. 2308 (I) x EB 74-3 Pg 48 3 0-15 s

3, 238 (I) x EB 74-3 Py 56 4 0-50 23

4, 2308 x EB 24-1 Py 50 9 0-45 8

5. 23D (I) x SSC PS 252 Py 52 12 0-75 13

6. 23D;B (I) x EB 137-1-1-Py4 51 14 0-60 5

7. 2328 (I) x EB 137-1-1-P; 49 15 0-85 7

8. 23D;B x EB 137-1-1-Pg 49 18 0-90 8

BJ 104 (Check) 46 44 20-70

« Mean of 20-100 inoculated-bagged heads from dwarf plants.
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Table 28. Smut react:onsg and dayg t. oot leaf . age (i™ L) of Test
Crosy Nuisory, Parents and wle storiic !ines ‘uring the
a0y Khari? season at His-ar.

! e . 0 '
' Cross /Pac  pree ora; - mat Fevrdty .‘.&)

"0

m‘ Range
1 5054A x ICI 7517-5~1-P] 47 1 0-5
2 5054A x NEP 588-5690~5-8-4-P3 47 2 0-5
3 111A x NEP 588-5690-5-8-4-P) 58 2 1-5
4  111A x NEP 586-5690-6-8-4-P3 58 3] 1-10
5  5054A x ICI 7517~6=1-P3 'Y k] 1-10
6  5054A x P-10-5-1-P2 45 4 1-15
7  514IA x SSC FS-252-5-4-P] 53 5 0-10
8 5054 x NEP 588-5690-5-8-4-P) 50 [1 1-15
9 5054 x 7 797-1-S-3-P3 47 5 1-35
10 5054A x S5C FS 252-5-4-P3 €7 6 2415
11 5141A x J797-1-5-3-P 47 ? 1-20
12 5054A x NEP-588-5690-S-8-4-P) 47 7 1-25
13 111A x NEP 588-5690-S-8-4-P) 55 8 1-45
14 5141 x ICI 7517-S-1-P2 50 11 1-20
15 5034A x S5C PS 252-S-4-P] ' 1 1-30
16 5054A x EB 218-1-5-2-P3 50 12 2-35
17  5054A x SSC PS 252-5-4-P2 4 13 2-25
18 5141A x NEP 588-5690-S-8+4-P) 50 13 2-25
19 5054A x EB 137-2-8-1-(DM-l1)P; 47 i} 5-35
20 5054 x J-2222-5-1-3-P3 47 14 2-60
21 5141a x p-10-5-1-P3 47 14 2-60
22 5141A x ICT 7517-6-1-P) 50 15 10-30
23 5054A x EB218-1-5-2-P) 50 15 5-25
24 505dA x J2222-5-1-3-P2 47 15 2-45
25 5141A x EB 218-1-§-2-P2 53 16 2-35
26 5054A x EB137-1-1-5-8-P) 47 16 1-70
27  111A x NCFS 171-S-1-3-P7 53 18 5-40
28 5141A x SSC FS 252-5-4-P2 53 18 1-80
29 5054A x EB 218-1-S-2-P3 50 21 10-35
30 S5054A x NCPS 171-5-1-3-P2 50 2 10-35
31 111A x BB 137-1-1-5-8-P2 55 22 5-45
32 111a x MC FS 171-5-1-3-P3 55 22 545
33 5141A x EB 218-1-5-2-P] 52 22 5-60
34 5141A x NEP 588-5690-S-8-4-P3 50 23 10-45

35 5054A x J2222-5-1-3-P] 47 23 5-70
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:i Cross/Pedigree prap St sewrity (V)
Mear Ranye
11 NEP 588-569(:~5-6-4-P3 58 0 0-0
12  NEP 588-5690-S-8-4-P3 60 ¢ 0-0
13 BB 137-1-1-5-8-P) 72 1 0-1
14 EB 218-1-5-2-P, 58 1 0-1
15 J 2222-5-1-3-P3 61 1 1-2
16 J 2222-3-1-3-P) 65 2 1-5
17  P-10-8-1-P3 55 4 1-15
18 P-10-5-1-P; 52 5 1-25
19 BB 137-2-5-1-(DN-1)-P) 50 6 1-20
20 EB 137-1-1-S-8-P3 65 8 1-20
21 p-10-5-1-p; 55 B 1-35
22 EB 137-1-1-S-8-P; 55 13 1-35
23 EB 137-2-S-1 (DM-1)-P3 55 15 2-40
24 EB 137-2-S-1~(IN-1)-P2 61 16 5-45
25 > 2222-8-1-3-P2 57 18 0-45
Nale Sterile lines
1 5054A 50 a7 3Jo-70
2 111R 58 53 10-90
3 23D : 58 63 35-100
I’} 5141A 62 70 60-80
5 51418 47 37 15-60
6 50548 64 82 60-98
7 1118 50 86 70-90
a/ MNean of 10 inoculated-bagged heads and each datum 1s rounded off

to the nearest whole number,



Table 29, Summary of amut xvact.tnmz-“/ of smut recistant composite
(SRC) progenies screened during the 1980 rainy season at
Hissar

Composite No. of No. of progenies in smut sewerity
progenies class
0-<1 1-10 11-20 >20

SRC I 307 34 216 50 7
SRC II 255 12 179 45 1%
Total 562 46 95 26

Percentage of lines 8.2 4.6

a/ Based an mean of 10 inoculated-bagged inflorescences
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