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varioties and the new teshnoly
them have changed the mie: Mo cnt in the crops
and thrown up new problems of Aisealssh.o: inrortant

prwim;ly. The change in p-cl
level of 290 kg/ha. to a potential of 500
resulted in such a problam with on unprecodented
demage of the crop by downy mildew and ergot in
Chenical control has not been very effective due to
the nature of infection, These diseases are serious
in West Africa, Tdia and U.S.,A, Similar is the

case with Ascochyta rabiei on chickpea in the Near
East, Mediterranean and South Asia (Tables 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 resistance is imperative to supplement the
conventional breeding methods which have not been
mmamlinthontwcmsmwu‘kuom
adverse correlated response, This iroject is
proposed for the above purpose.

2 The work carried out in India and tc a
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linited extent in Nigeria on poarl millet has shown
that the available male steriles are highly susceptible.
Some of the races of downy mildew are found to infect
Sorghhm, millet and maize which requires immediate
attention, Bvidence on secd-borne nature of this
pathogen is also available. Studies on bieperental
progenies have shown that tizht linkage between
resistance and poor plant type :I.s a major obstacle
(Table 5). The sercening methods in the fiesld also
need improved repeatability for both ergot and downy
mildew. The race position is also not clear,
Prelininary studies on the use of crude extracts of
active principle in leaves infected with mildew
indicate that rapid screening may be possible using
detached leaves, This method is still to be standar-
dized,

resistanee to ergot is cssociated with
short stigme and shorter period of its receptivity
and closer synchronisation with anthesis, It may
be useful to seleet for reduction in the receptive
period from nearly two weeks to four or nnam,

In ehickpea, two races of Ascochyte rabiei
are clready identified, An effective method of
screening in the field has been developed (Table 1).
Increase in p_hcnoll,\ reducing sugar:s and perc-idase
activity is found in resistant varieties when :
artifically inoculated with the pathogen, as compared
to the susceptible types, The seods of resistant
types are black, wrinkled and/or small and not linked
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by consumers. The spectrum of variation of some
black-seeded types has shown that limited increase
in seed sigze without detriment to disease resistance

is possible. None of the high-yieclding yellowe
seeded types 1is resistant,

Genetic studies on the nature of resistance
revealed resistance to be partially daminant over
susceptibility for downy mildew and Asgochyta with
an epparent monogenic contrel, The situation does
not appear to be so simple due to adverse correlated
response and the lack of similarity in the results
of laboratory inoculation of seedlings and field
tests, Fleld inoculation methods with ergot are not
having the desirable extent of repeatablility and
nead improvemont,

3. Plot studies on the res onse to gama
irradiation (Co®®- source) @ 25 Kr and 35 Kr to the
seeds for recistance to downy mildew are encoursging
(Table 6), These results on 8 inbreds and a hybrid
show that the xm frequeney of resistant mutants is
reasonable for seloction in M, gemeration. Similar
work on Tift 23 A & B a male-sterile line has
resulted in the identification of two resistant 143
fanilies in 84 femilies from bulks of 70 M, progenies
with field resistance. In Bil 3B, pollen parent
of a hybrid, 16 My families out of bulks of 8% were
resistant under artificial epiphytotics in the
field, These lines are to be sereened in the
seedling stage in the laboratory. Thus, the seope
for inducing resistance in the mele steriles is
alsc good,
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Ly . The objectives in the proposed project
are as follows, using mutation breedings
Pearl millet:

(a) Develoment of new cytoplammic mele steriles
with resistance to ergot and downy mildew
in the resistant West African material,

(b) Alterstion of the tall photo-sensitive West
African types to photo-insensitive and dva-f
types.

(e) ltpron the fracpmy of recombination by
treating crosses between resistant doners and
inbreds with dwarf plant type end good yield
potential,

(d) Inprovement of screening methods already
developed for laboratory testing of seedling
resistance to downy mildew and adult resistance
to ergot to suit mass screening in the field
particularly during off-season November - March,

Chickpea 3
(2) Mutational rectification of the resistant ut
defective black-seeded cultivars.
(b) Induction of variation for resistance to
types,

The above studies will be integrated with
tmmmm:musmmwwu* :
mmnamdmumtom
memammmm
" Resesrch Institute, New Delni, Collsboration with .
other institutions engeged in similar activities will
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Detalled Work Flan 3

The work will be oriented based on the
results of proposed work during the first year as
followss
Pennisetum

(1) Screening of the M, generation of the
three West African resistant lines and six high
ylelding inbreds for mew sources of cytoplasmie
male sterility combined with resistance to mildew
and ergot. (laboratory sereening for downy mildew
will be in the seedling stage by artificial inoculation
with Conidia/Sporengia).

(i1) Evaluation of premising mutants from
the West African resistant lines for photo-insensitivity
and desirable plant frame.

(111) Modification of laboratory screening
techniques for mass inoculation on a field scale
for downy mildew and ergot.

(iv) Irradiation of new lines and crosses with
better productivity for increasing the frequency
and recovery of desirable recombinants.

Chickpea

(i) Mutagenic trestment of large and medium
secded resistent lines with black seed coat.

(11) Treatment of yellow seeded types
susceptible to Asgochyta to get resistant mutants.

These studies on ehickpea will be limited
to find effective radiation dose and suitable sample
size. :
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(b) The yellow-seaded but susceptible types C 10%,
L 4% and NP 58 in the first year, five others in the
nev colleetions in the second year will be treated
for improving their resistance and maintain their
yield level, seod colour and size,

(e) Six locally adapted brown seeded types C 235,
NP 53, RS 10, Type 3, > 7 and NP 58 will be jreated
in the second year to get resistant mutants,

(d) Improvement of recombination in crosses between
the resistant }ine P 1528 with susceptible but adapted
types NP 58, Pb 7 and RS 10 may have to be taken up
at a later stage.

Mutagenic Agentss

(a) It is proposed to treat seed using Coéo

source (gamma cell) already available with a delivery
rate of 1,20 Kr/mimute, Seeds equilibrated for
uniform lovel of moisture content will be used, A
range of 35 and 45 Kr will be sttemped for millet and
a dose of 10 Kr and 15 Kr yet to be evelved for
chickpea, This is suggested due to the encouraging
mzsmmmuwmm_

(b) Chemical mutagens may be used at a later
stage if necessary. One of the mutagens WS, DES,
~ MMU will be used based on data available on similar
small grains and grain legumes.

(c) cmtnndw of temperature
(20‘05 30°c) orygen and seed water content will be
provided for sced treatment,



(d) A1l procedures for treatment and ralsing of crop
selection, and sample size will be done as described
broadly in the "Marual on Mutation Breeding™. A
minimm availlability of at least 10,000 surviving plants
and or 1000 spikes of 500,000 plants =m as;(’ sige:
treatment is envisaged.

(e) The faeility of utilizing off-season murserisc

to reise two generations per year in different centres

of IARI will be taken advantage.

Soivhytot

Doway mildev * Irgot ' Ascochyta

i) Ihoculum' Conidial Conidial Pyenidial spore

spore suspension suspension O

'  guspension 200 - 300 1000 spores/ml

in waters econidia per or 3-% spores

10-1;‘:51'_0: field of gcr field of

.;’? 200 o xt’ mvoo - lbmf;.dd

X repea
m 6-7; three times, tents 1is
enough,

n}&ag. Boot leaf Pre- 6 - wveek old
of erop stage 30-4;5 anthesis crop .
iii) Pwmi- 80% 90 - 100% 1005 mmidity
dity and umidl midi Sefore 8 MM
temperature g;‘::-zgcm before g AM in the fiald

BBDE  Leareh

uuﬂ.uﬂni

belov uuam

allow for 3

months before

sowing,
'éutcd 5 days 10-12 days 5-6 days
ance :
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sy generations ILaboratory and field screening with
2 ninimum basic productivity. A total
of half a million plants in chickpea
will be sereeoned in each variety. MNale
sterility in millet will be rested
using normal counter parts in the

variety,

&,ﬁvgmv As above and also for yleld.

254 ;

(a) Inter-mating of mutants in pearl
millet for creating a gene pool.

(b) Field tests of mutants,

Megsuring resistances
(a) OScore on the extent of damage

to the vegetative parts, since estimation
on the basis of yield reduction will

be more time consuming,
() @valuation of progenies in W,

mardwmblmpnwlatio:lhm..

AFLe 225

(a) Resistant mutents with an sccepted level of producti-
vity will be preferred.
(b) Intermating of the desirable mtants from M3 stage
in a biparental mating system will be atiampted.
muwmmcr.mmwornmumum-
sources of resistant alleles and genatic backgrounds.
(e) Creation of gene pools of mutants will be useful
in out bresders like millet to supplement existing
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world colleetion,

(d) Tiela testing of mutants in a coordincsted
program will provide information if their
resistance 1s broad-based sgainst different
reces,

(e) Biochemicel snalysls of resisteant mutants for
rhenel, and peroxidase sctivities will be
taken up after testing them for stability,

(f) Use of the avallable trisomics in millet
for locating the logi for resistance.

sSsnees



Table 1. RESISTANCE TO SCME DISEASES IN PEARL MILLET
AND CHICKFEA
FEARL MILLET CHICKPEA
Dowvny mildew Brgot Ascochyta

Te

2e

Problem areas

NO. of lines
screencd ( 3 years)

No. of lines with
field resistance

Lines with resistance
under artificial
inoculation.

Reglons of resistance
Chemical control

Possible resistance
mechenism

Genetics of resistance

Method of artificial
inceculation

(ag Laboratory

(b) Field

Nigeria, Ghana,

2290
741
18

Nigeria, Senegal
Not effective
Root exudales

Polyzenic
Standardized

All African countries,

1600
413
3

Nigeria
Not effective

Short stigma
receptivity 6 days

Folygenice
Standardized

India, Neer Hast, Russia
and llo’ditmanou'l

6500

670

1 degree
3 %m degree
Yoroceo

Not effective

Fhenols and
peroxidases

Simple Dominant
Standardized




Table 2 NO OF PSARL MILLET CULTURES RESISTANT TO
DOWNY MILDEW AND ERGOT IN THE WORLD CCLLECTION
SEOWNING FISLD RESISTANCE

Geograrhical 'No., of ' Green ear ' Irgot ¢ No. of resistant
cultures (Delhi-1965) (Junagadh,1964) under artificial

inoculation
Dowvmy Ergot
nildew
I Africa
Conge 2 2 - 0 0
Chana - ~ 0 0
Kenya 15 12 L 0 0
Mali 50 50 5 0 0
Nigeria 122 122 38 16 3
N.Bhodesia 3 3 - 0 0
Kysaland 5 5 - 0 0
Senegal n 24 - 2 0
é.mzodosu 2 1 2 -
Sudean S L - -
S8.Africa 1% 13 L -
Uganda 7 - -
II iustralia 2 - - -
IITI Asia
Pakistan S - -
India 1078 357 : 337 0 0
IV Americe |
USA 99 90 7
¥V Exotic -
vnknown 65 51 L
fxotic %30 ¥y (89%) 76 (13%) 18 3
India 1078 357 (33%) 337 (31%) ) <9

Total 1508 7 (93) W3 (279) n = 3




Table 3. CHARACTERISTICS OF THEE ERGOT RESISTANT
LINES AND DWARF DERIVATIVES IN
MILLET

S.No.' Iines ¢ Origin ‘PErgot ‘Height'Days to' Bar 'Tillers' Yield

' ' ‘score 'in ' 50% ‘*langth' per ‘gm./im

! ' ' ) ‘ems, *flover * (ems)' 4 m. !

] 9 L ] L ’ L ] ]

. ] ] 1 l L ] ] A
1. LPS17  Mall 2(1.5) 20  11.5 182
2, L.P,1956 HNigeria R(1.,0) 173 53 35 10.5 133
3. I.P,1961 Nigeria R(1.,0) 199 Y 28 8.5 157
., I.P. 326 Semegal K(2,0) 198 51 36 7.0 107
5  LF. 2% Uganda R(1.5) 222 57 31 8.0 170
6, LP. 938 U.S.A. R(1.5) 206 3 28 10,9 132

- RE T
7. I.P,1902 Gujarat  R(1.0) 197 50 2% 2,0 163
W & Al Sease M R R(1.0) 170 % 30 9.5 120
D’J - i v
1. Dy x LP81 Fyg 8 90 56 19 7.5 60
2, D, x LP81 Fy s 26 60 27 10.0 71
3¢ D x LP,81 Fp S 79 51 18 9.0 63
b, S 530 5, s 81 53 26 12,0 95
R - Resistant S - Susceptible



Table 4 CHARACTERISTICS OF SCME CHICKPEAS REBSISTANT TO ASCOCHYTA

Variety Area ' Resistant ' No, of deys 'Seod Y Seed Y 100 seed ' Yield
: : to mature : tppnrm: colour : wt.(gms) : Q/ha.
P, 1528-1 loroeco High 190 Not Black 23.6 15 « 20
| desirable
P 1137-1 India Moderate 180 llot t 33.1 e 8
desirable ?sﬁ i
AC, 26414 Moroeceo Moderate 180 Desirsble Dark 43,0 12 « 15
Srown
B, 26439 Unknown Moderate 175 Mecgtable Light 11.00 20
b Brown ‘

small)




Table 5. MATING SYSTEM IN RELATION TO BREEDING FOR DISEASE RESISTANCE
Il PEARL MILLET

S.No, DETAILS Yo, ' Early Da:gg to! leafi- 'Chloro- : Tillers !::%d ‘Disease
9

1 ' J ! leaf '
' 1 ! our ! < ' ness Y 11 1 1 '1-Best
' 1 ' EgPoor ' Bloa{a ' {-Foor '% ' Egél:% ' Metre ! Metre !
' ' '10-Best ! 110-Best "1 ' 10-Poor ! ! 10~ Foor
' ' ! ' 110-Best ! '
1 ’ 1 ! ] ’ : ] L) ‘
|} ! t ] ' 1 1 1 1 1
. Selections M0 6% 0.8 6 s, e 20,25 311,05 2,26
(A+T Series) '
A « Berics 22 6.73 50088 7012 700!" "'077 29.86 y?-‘; 10&
T « Series 18 6,76 50 o 4le 6.37 6.33 4,18 28.51 291,38 2.73
8 Checks (HB ;r"&u) 2 6400 49.83 717 5¢33  %,00 30433 349.25 3.08
8
g Seloetion vs cheek = NS NS S=C 8. ¢ SeC SaC 5=C
6 A ve T series - NS NS A A T ' N A. X AT A X
n’ e DR 24T .35 10,05 Ws BN W 70
A - Birarental mating, B « Direct selfing

Fron B.B.Sm (1971)
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Table 6, UNATURS OF r-rq'mwcm VARIATION FOR
A RESISTANCE TO DOWNY MILDEJ IN SOME LINES
OF PEARL MILLET
[} M L
Variety/ ‘'=-- 1 : E
Dose ' No, of tSurvi- ' Propn of ' ‘No, gg fgmﬂ
Inbred ' gseeds * val £ ! disease ' Total'Res egro. seepti.
' irradiated * ¢ free plants ¢ ‘tant ‘gating' ble
' ' t in fig1d : 2
5 L] L ] L ] 1]
K560 25Kr 3000 89.0 9.7 60 10 29 21
35Ke " 82,0 10.3 :
K559 25Rr n 90. » 48 10 36 2
TR _-
B2 2 n 81.3 6.3 ¥ 16 15 8
S TR - T
D032 25K s 63.3 3.7 » 10 20 9
35Kr » 7.0 9.3 :
2033 25Kr " 8.y g.7 % | 7 1% 20
35Kr - 63,3 o0
T1318 25Kr " 5843 © 243 L 0 7 : 4
3I5Kr n 36.3 2.3
»Do13 2 " 63. 17 12 O , S 7
3 35’5%: " 3207 203
Do40 25Kr " 584 3% 7 10 0 S s, |
35Kr " 70,0 127
2 A Ir 1967 :
s 7T il 73,0 6.7 ¥ 8 19 12
35K " 37.3 3.7
71.7 «0 1. %1
355§ 60,2 §.9 123 § 3 50
* Only theao plants which = m t].y
healthy in field vere carried to the
gt - t%s will be serecned sgain in the

laboratory at the seedling stage.




