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read of high yielding

I wvogdated with
then have changed the microsenv ines. “% in the crops
and thrown up new problais of @iscases uO ienortant

creviously. The change in pearl nillet frm.
level of 299 kg/ha. te a potential of 5900

“Lela

resulted in such a problan wit): an unvrec c

demage of the crop by downy milicew and arg

Chenical control ra: not beer very effective due to

the nature of infection. ‘These di-eases are serious

in West Africa, India md U.S.A. Sintlar is the

case with Ascochyta rabled o: chickpea in the Near

Rast, Mcditerranes:: and South Asia (Tebles 1 and 2).
The very few resistant lines are poor in plant type,

productivity and grain type and restricted in their

adaptation (Tables 3 and 4). Hence, induced variation
for resistan-e is L:perative to supplema:t the

conventional breadins methods which have not been

successful in these two cases duc to linkage and

adverse correlated response. This roj ect is

proposed for the axove purpose.

De The work carried out in India and te a
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Te The introduct

varieties and the new t

iented
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linited extent in cigeria on pvarl milict has shom
that the avatlable mole ster les are hirhly suseentidlo.
vone of the races of cdomy are foun’ to infect
corghit, millet on? mndisge which remiires trodtate
attention. Uvidenee on ceod-borne noteca of this
pathorcen is al:o available. Studies on biencrental
progenies have shown that tivht Linkace between

resistea.ce and poor nlent type is a major obstacle
(Table 5). The vercenine methods in the fisld also
neod inproved repeatabilit: for both orgot and dowmy

mil’ew. The race sositicn is alsc not elear.
Preil:inary studios on the uve of erudo extracts of
active principle in leswes infeeted vith mildew

indicato that rapid scresning may be possible using
detached leaves. This method is atill to be standar-
dized,.

asistance to ergnt is «ssocistod with
stovt stigma a.d chorter period of its receptivity
and closer synchronization with anthesis, It may

be useful to select for raduction in the receptive
period from nearly two veoks to four or five days,

In chickpea, two races of Ascochyte rabiei
ere :lready identified. An ef ective mothod of
screcninz in the field has been developed (Table 1).
Increase in yhenols, roducing suger and pare idase

activity 1s found in resistant varicties when

artificall; inoculated with the pathozen, as compared

to the susceptible types, The sexs of resistant
types are black, wrinkled and/or small and not Linked
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by consumers. The s:cetrum of variaticn of some

Dlack-sveded tyres has shown that Limited increase
in s-ed size without detrimont to diseace resistance
is possible. None of the higheyiclding yellow.
seoded types is resistant.

Genetic studics on the nature of resistance
revealod resistance to be vartianlly deminant over

susceptibility for downy mildew and Ascochyta with
an apparent monogenic control. The situation doss

not appear to be so simples due to aiverse correlated

resvonse and the lack of similarity in the results
of laboratory inoculation of seedlin:s and field
tests. Fleld inoculation methods with ergot are not

havinre the de iruble extent of repeatability and

need improvan:nt,.

3. Plot studics on the res onse to gama

irradiaticn (20%. source) 225 Kr and 35 Kr to the

seeds for recistance to downy mildew are encouraying

(Table 6). These results on 8 inbreds and a hybrid
show that the freqroney of resistant mutants is
reasonable for selection in M, generotion,. Similar
work on Tift 23 A & B a male-sterlle line has

resulted in the idontifica.ion of two resistant Hy
fanilicos in 84 fauili:s fran wilks of 7° M, progenies

with field rosistance. In Bil 3B, pollen parent

of a hybrid, 16 M, familics out of bulks of 8h were

resistant un er artificial eviphytotics in the

field. These lines are to be screvned in the

secdling stage in the laboratory. Tims, the scope

for inducing resistance in the mole sterlles is
als: good,
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The objectives in tre -rcnesed project
are as fc llows, using mutation breedings
ar] millet:
(a)

(b)

(ce)

(a)

Development of new cytoplasmic male steriles
with resistance to ergot and downy mildew

in the resistant est African matertal.

Alter:tion of the tall shoto-sonsitive West

African tyres to photo-insensitive and dwa f
types.
Inprove the frequency of recombination by

treating crosses betweer resistant donors and

inbreds with dwa:f plant type and good yleld
potential.
Inpvovenant of screening methods already

developed for laboratocy tusting of sesdling
resistence to downy mildew and adult resistance

to ergot to suit mass screening im the fleld

particularly during off-season llov-mber - March.

Chickpea3%
(a) Mutational roctification of the resistant but

defective black-seeiod cultivars.
(v) Incuction of variation for resistance to

Ascochyta in the yellowesecded high yielding
types.

She above studies will be integrated vith

the breeding program and studies on epidemeology and

physiologi al muchaniaas of resistance te these

pathogens already in vrogress at the Indian A-ricultural
Research Institute, New Delhi, Collabo ation with

other institutions enzagsd in similar activitie: will
be established,
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Detailed Work Plan 3:

The work will be orient:d based on the

results of prov:os-d work during the fir year as

Lollowss

Pennisetum

(i) Screening of the M, generation of the

three West African resistant lines and six high

yielding inbrods for new sources of eytoplasmic
mele sterility conbinod with resistance to mildew

and argot.e (Lavoratory screoning for downy mildew

will be in the se:dling stage by artificial inoculation

with Conidte/Sporeangia).

(11) valuation of premising mutants from

the West Africen resi:iart lines for photo-insonsitivity
and Gosirable picnt frame.

(111) Modification of laboratory screening

teehni~ucs for mass firoculation on a ficld scale
for downy mildew and ergot.

(iv) Irradiation of now lines and crosses with

better productivity for insrca.: ing the frequency

and recovery of desirable recombinants.

Chickpea
(1) Mutagenic treatment of large and mediim

secded resistant lines with blac: seed coat.

(11) Treatamt of yellow secded types

susceptible to Ascochyta to get resistant mutants.

These stucie on chickpea will be limited

to find effective radiation dose and suitable sanple

size.



(b) The ycllow-seoded but susceptible types C 104,

L 4% and NP 58 in the first year, five others in the

new colicetions in the second year will be treated

for iaproving their rosistamce and maintain their

yield level, secd colour and size,
(ec) Six locally adapted brown seeded types C 235,
NP 53, 85 10, Type 3, tb 7 and NP 5@ will be treated
in the seeond year to get resi:tont mutants.

(d) Imprevanert of recombination in cresses between

the resistant Rhine P 152¢ with susceptible but adapted

types UP 5@, Po 7 and RS 10 may have to be taken up

at a later stage.

Mutage Agents:

(a) It 1s provosed to treat seed using co
gource (gammc cell) already available with a delivery
rate of 1.20 Kr/mimite. Seeds equilibrated for

uniform lzvel of moisture content will be usad. A

raige of 35 and 45 Kr will be ed for millet and

a dose of 10 Kr and 15 Kr yet to be evolved for

chickpea, This is sugrested due to the encouraging

results already obtained with seed treatment,

(>) Chanical mutagens may be used at a later
stage if necessary. One of the mutagen: "NS, DES,

NMU will be used based on data available on sinilar
small grains and grein legumes.

(c) Controlled envirorment of tenperature

(20°C, 30°C) orygen anc seed water content will be

provided for s ed treatment.



(2) All procedures for nt and raising of crop

selection, and sample size will de dene as described

broadly in the "Meymal on Mutation Breeding". A

miniaua avallability of at least 10,000 surviving plants
pOss ible

and or 1000 spikes of 500,000 plants mm os/ cfter
treatment is envisaged.
(e) The facility of utilizing off-season nurseric:

to reise two zenerations per year im different contres

of IARI will bo taken advantage.

A. _Field

Downy mildew Ergot Ascochyta

1) Inoculum! Conidial Conidial Pyen idtal crore
SyoOre suspension sus risa °

susponsicn 200 - 300 1000“srozes/al
in waters couidia per or 3-%
Wel® goores fleld of per“fic‘idof
per

ficld 200 xX 4 2CO x 3

[OG xX repeat spray intfold

"rast
be three times. teritis 4:

enough.

11) Stage Boot leaf Pre- 6 « week old
ef crop stage

(30-%9
anthesis erop

day old

141) Brie 20% GG = 100% 1007 mmidity
dity and mam idity Immidit; Sefsre & AM

temperature bofo
9a8.

AN before3AM in the ficld
25 = 20 20 = 256

conditiongAround:

IV) Other Disease sick
facilities plot is also

used,mixing
eo sf" - -
belo soll and
allow for 3
months before
sowing.

v) Tine
expoeted 5 days 10-12 days 5e6 days
for appear-
ance of
disease

tion Artificl iW 4° tiess

Ce
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M; esnerations Laboratory and field screening with

@minimim basic productivity. A total
of hulf a million slants in chickpea
will be sereoned in each variety. Male

sterility in millet will be rested

using normal counter parts in the

variety,

%, & U. gcherationg: As above and also for yield,

& Fiold tostings
(a) Inter-mating of mutants in pearl
millet for creating a gene pool,

(>) Field tests of mutants,

2 in Sistaice:
(a) Scere on the extent of danaze

tc the vegetative parts, since estimation

on the basis of yield reduction will
be more time consuming,

(b) evaluation of progenies in M,

onward will be on population level.

Meintena:ca and Utilisation of Mutants:

(a) Resistant mitsnts with an accepted level of producti-

vity will be preferred,

(b) Intermating of the desirable mtants from Mj stage

in a bipavental mating systen will be at. auptec.

This will increase the recovery of lines with diverse

sources of resistant alleles and genetic backgrounds.

(ce) Creation of gene pools of mtants will be useful

in out bresde:s like millet to suppleamant existing
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yorld collection.
(da)

(@)

(f)

Meld testin: of mitants in a coordin:tad

pro.ran will srovide information if their
resistance is broadebased sgeain:t different
reeces,

Biochanicel analysis of resistant mtoants for

phenel, and peroxidase activities will be

taken up efter testing then for stability.
Use of the cvallable trisonics in milict
for locating the loci for resistance.



table 1. RoLetTAL im to OCMG DISSACS3 IY Paar, MILLoT
AND Ci ICKF cA

FEARL MILLET

Downy mildew Srgot
CHICKPSA

Aseochyta

1.

26

Problem areas

No. of lines
screencd ( 3 years)
No. of lines with
field resistance
Linas with resistance
under artificial
inoculotion.
ftegions of resistance
Chenical control
Possiblo resistance
mechanism

Goneties of resistance
Method of artificial
dnoculaticn
(a) Laboratory(2) Fleld

Niveria, Ghana,
senegal, Incta

2296

744

18

Nigeria, Senegal
Not 2ffeetive
Root exvdales

Poly anic
Standardized

All African countries,

1600

443

Nigeria
Not effective
Short stigma
receotivity 6 days

Polygenic
Standardized

India, Neer “ast, Russia
end Mediterranean

6500

670

1 High degree
2 Moderate degree
Koroceo

lee

De

Net effective6.

Paenols and
peroxidasas

7°

Sinple Dominant

Standardizedpe



Table 2 NO OF PSAIL MILLST CULTURUS RESISTANT To
DOWNY MILDEW AND ERGOT IN THS WORLD CCLLSCTION

SPOWNING FIGLD RESISTANCE

Geograrhical 'No. of ‘ Green ear * 2rgot * No. of resistant —

cultures (Dalht-1965) (Junagadh,199+) under artificial
inoculation

Downy Ergot
mildew

I Africa
Congo |

2 2 - 0 0

Ghana 3 - - 0 0

Kenya 15 12 y 0 0

Mali 50 50 5 0 0

Nigeria 122 1220 38 16 3

Rhodesia 3 3 - 0 0

Rysaland 5 5 - 0 0

Senegal 31 ah - 2 0

SeRhodesia 2 1
|

2 -
Sudan % % - ~

8,Africa 1% 13 & -
Ugenda & 7 - ~

Tt australia 2 - - =
TXT Asia

Pakistan 5 - «

India 1078 357 337 0 o-

IV dmerica
|

USA 99 90 7

VY Erotic
unknow 65 51 %

Brotie 630 3% (89%) 76 (138) 18 3

India — 4078 357 (33%) 337 (31%) 0 0
Total 1908 mot (09S) 443(278) 3



Table 3. to CG. eGuTt NES Toa?
LOIw AD DAIP BITVALTIY 56 ©

hILLIT

Seilo.* Lines * Origin trgot Weight
'
Days to sar "illers! Yield

' ' ‘score in ' 50% "Loneth’
yer

tom. /)m‘ ' ( ) toms. ‘flowor ¢t (ans yw.*.
‘

q ¢ t t e e

e % ' 1 t t e ?

Galo Too

1. I.P.517 Mali m(1.5) 175 e Og 11.5 162

2. Ike 1956 Nigeria 4(7.0) 173 53 35 10.5 133

3. ILP.1961 Rigerla A110) 199 54 28 8.5 157

% IP. 326 Seneral (2.0) 198 51 36 7-0 107

5 LP. 231 Uganda (1.5) 222 31 8.0 170

6. I.P. 938 U.cAe R(1.5) 206 53 28 10.5 13

IND RACICPANT

Ze I. Pe 1902 Gujarat R(1.0) 197 50 24 2.0 163

Ge IP. 54 MeP. R(1.0) 170 54 30 9.5 120

1. Dy x LP.dt Fag S 90 56 19 705 60

2. Dy, x Ie Pec Fy S 86 60 27 10.0 71

3. bx LF.81 Fa 3 79 51 13 9.0 62

ue & 530 Sy
S 81 53 26 12.0 95

TAN

R » Resistant S «= Susceptible

DIARP = sULC STB



Table %& CHARACTERISTICS OF SOME CHICKPEAS RESISTANT TO ASCOCEYTA

Variety area ‘ Resistant ¢ No, of days * Seod (¢* Seed * 100 seed Yield
' ' to mature ' appearance! @olour ' wt. (gms) Vha.

P. 1528-1 Moroeco High 190 Hot Black 23.6 15 = 20
;

desirable

Pp, 1137-1 India Moderate 180 Not Light 3301 Se 8¥ desirable pink
.

RC, 2641) Morocco Moderate 180 Desirable Dark 43,0 12 = 15
Brown

We. 26435 Unknown Moderate 175
Aocepteble light 11.00 20

by Brown
emald



Table 5. MATING SYSTEM IN RELATION TO BREEDING FOR DIIEASE RESISTANCE
Iti PEARL MILLET

S.No. ¢ DSTAILS ‘No. * Early °¢

Deys
to * Leafie "Chloroe ' Leaf * Tillers * Wield ‘Disease’ ’ 'vigourr ' 503 °' ness ‘'phyll * Dry ' * per '4~Best‘ § ' 1-Poor ' Blcon ' 1-Foor bog

t {-Best * Metre * Metre '
' ' 110-Best ! '40-Best "1-Poor ' 10-Poor ' ' 10-Poor
t ’ ’ ’ 10-Best * ' e

e 6 % ' $ ¢ e ? 9 }
t q e ' e ‘ e ' t %

4 Selections 4O 6.7% 50.68 6.78 6.72 4, 541 29.25 34105 2426 ;

(AtT Sorics)
A e Serivs 22 6.73 50.88 7012 700% e777 29.86 327015 1,89

tT - Series 18 i 6.76 50.4 6.37 6. 33 4.18 28.51 29138 2073

4 Checks (HB
13h)

2 6.00 49.83 7.17 5.33 4.00 30-33 39 225 3,08
13

5 Seloetion vs chock - NS NS Sat s ¢ sc Se Sal Sal

6 Avs T sertes - NS NS A T A ?T A T A T A T A T

nd ener o_o a

Fron B.B.Singh (1971 )

= 0002 74381086 19478 Beh 295073417

A - 341: arental mating, B= Direct selfing

h-
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Table 6, LATURS OF reray INDUCED VA lLIATICN FOR
RES TSTANCE TO DONTY MILDS.: IN Sate

OF POALL MILLS?

’ MN

Varlety/ '----- 4 L
hose ' no. of 'Survi- ' Promn of ‘
Inbred * seeds tyai 2 ' uiseace '

' irradiated * ' freo plants ¢t ‘tant ‘rsoeting! Sle
’ ' t goa visid ’ ' ' '
' ‘ ’ ' ' ’ ft

K560 25kr 3060 35.0 9.7 60 10 29 21
35Ke " 82,0 10.3

K559 «2 5Rr
" 90.3 7-3 4S 10 36 2

35Kr " 67.0 Ge?
‘

R230 25Kr " 81,3 6.3 9 16 15 8
35Kr * f 70-0 547

Po} 25kr 63.3 367 ~ 19 20 9

35kr ® 79.20 $23

22033 25kKr " 9.7 507 44 ? 1% 20

35kr
" 63.3 3.0.

T1318 26Kr " b6—3
' 203 14 9 ? 7

35Kr
n 36.3 203

013 25kr " 63.3 1.7 12 0 5 7
35kr

" 30.7 2.3

Pow 25kr " 58, 3+ 4.7 40 0 5 5
35kr " 70.0 1.7

23D,A x Ip 1967”
25kr “ 7306 6.7 x9 8 19 12

35kr
" ved 3e7

25kr 71.7 5.0 135 32 62 44

35%r 6012 a9 OBCCti«CO

oi faniites
is

# Only these M, plants which ar were 302 uppncently
healthy in the ficld vere carried forvard to the
nex$ coeneration.
The resistent Lincs will be ssreoned again in the
laboratory at the seodling stage.


