MAHATMA PHULE KRISH VIDYAPEETH, RAHURI

All India Coordinated Research Project on Pearl millet

1.Name and complete address of :- ICAR-AICRP on Pearl millet, College of Agriculture, Dhule
Research Scheme/ Centre

2. Year of establishment :- ICAR- AICRP — Initially at A.C., Pune From — 1996,
A.C., Dhule from -1997

3. Major Objectives /Mandate for Establishment of Research Scheme/ Centre:-

A. Mandates:

1. To evolve early maturing, high yielding hybrids, resistant to biotic and abiotic stresses.
ii. To device economically viable agro techniques for crop production and crop protection to get
maximum benefit.
ii1. To disseminate and popularize improved Pearl Millet production technology to farming
community.
B. Objectives
The Pearl Millet improvement programme in the University has been endeavoring to enhance

profitability growth, minimizing cost of production. Thus major objectives addressed are

a) Crop Improvement

i. To develop high yielding early maturing, downy mildew resistant hybrids/populations  with
wider adaptability with good grain colour and bold grain for kharif season.
ii. To develop high yielding early maturing downy mildew resistant hybrids/populations ~ with
wider adaptability for summer season.
iii. To develop new male sterile lines and restorers having higher level of disease resistance

and other desirable attributes such as higher grain yield, early flowering, bold grain,

good grain colour, drought tolerant, broad, compact and long ear head.
b) Crop Production
1. To develop economically viable agro technique for kharif and summer bajra crop  production to

get maximum benefit.

ii. To develop bajra based crop sequence.



iii. To study irrigation management of summer bajra.
iv. To disseminate and popularize improved bajra production technology among farming

community

c) Crop Protection

i. To screen the initial and advanced bajra hybrids of National & State against downy mildew under
artificial epiphytotic conditions in downy mildew sick plot and against blast, rust, smut, ergot and
grain mould under natural field condition.

ii. To study the pathogenic variability in the population of downy mildew pathogen.

1i1. To evaluate resistance in the selected elite Pearl Millet lines to different virulences.

iv. To study the pathogenic variability in the population of blast pathogen Pyricularia grisea. and

to identify sources of stable resistance to blast.

vi. To formulate IDM management technology for downy mildew and to popularize among farming
community.

vii. To determine the resistance of parental lines and hybrids developed at BRS, Dhule against downy
mildew under artificial epiphytotic condition in downy mildew sick plot.

4. Historical Background :-
The area under Bajra crop with earlier release varieties did not exceed 20% by 1990. The

scenario of introduction of spreading and impact of new varieties/hybrids in Bajra cultivation in the
semi arid region of the state is not much differ significantly but enhance the production to the tune of
27.33% (736 kg/ha) . During this period MPKV, Rahuri released RHRBH 8609 (Shraddha) in 1990
for Maharashtra State and RHRBH 8924 (Saburi) in 1994 for B Zone of the country. The major
research was carried in view to breed early, high yielding, drought tolerant, downy mildew resistant
and wider adaptability.

The All India Co-ordinated Pearl Millet Improvement Project (ICAR) was started at College
of Agriculture, Pune in 1996 and shifted to College of Agriculture Dhule on 01/01/1997. The All
India Co-ordinated Improvement Project on Bajra was implemented with strengthening of research
of pearl millet State (Non-plan) scheme in year 2002.

The area of operation of this center is the whole jurisdiction of MPKYV, Rahuri i.e.
Ahmednagar, Pune, Solapur, Nashik, Dhule, Nandurbar, Jalgaon, Sangali, Satara and Kolhapur

districts of Maharashtra and 75 per cent of the total area under Bajra in Maharashtra state in the
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jurisdiction of MPKV, Rahuri and contribute nearly 66 per cent to the total production of the state.
The major Bajra growing districts of MPKV, Rahuri are Nashik, Dhule, Ahmednagar, Pune, Satara
and Jalgaon. The maximum area is drought prone area of Maharashtra.

5. Details of Sanctioned Post :-

Designation Sanction | Filled Vacant | Remark
Post Post Post

ICAR-AICRP on PM

i. Scientists

a. Associate Professor (Breeding) 01 01 - --

b. Assistant Professor (Agronomy) 01 01 - -

c. Assistant Professor (Pathology) 01 01 - -

ii. Technical

a. Senior Research  Assistant 01 01 --

(Breeding)

b. Senior Research  Assistant 01 01 - -

(Agronomy)

iv. Supporting

Lab attendant 02 02 - -

Total 07 07 - -

6. Significant/innovative activities and programmes implemented by Research Scheme/
Centre:-
1) Developed own A1 cytoplasm Male sterile lines and developed and release hybrids .
2) Developed well maintained sick plot for screening of downy mildew disease of bajra.

7. Major improved / hybrid varieties, agricultural technologies developed at Research Scheme/
Centre:-

Sr. | Particulars Overall achivements
No.

1. | No. of Variety release 08

2 No. of Recommendations passed 25 +07

Varieties/ Hybrids released :-

Sr. | Year Name of Variety/ | Salient Features Photographs
No. Hybrid
1 1990 Hybrid Shraddha Early & bold grey grain,
bristle present DM resistant
& drought tolerant




1995 Hybrid Saburi Early & bold grey grain,
bristle present DM resist.&
suitable for irrigated
condition
2006 Hybrid Shanti Medium maturity, bold grey
grain ,mid tall-non lodging,
good bhakari quality, DM
resistant .
2012 Variety Dhanashakti | Early & High Fe content, DM
resistant & drought tolerant.
2015 Hybrid Phule | High Yielding, DM resistant,
Aadishakti good roti test

2017 Hybrid Phule | High yielding, DM resistant
Mahashakti & high Fe

2019 Hybrid High yielding & DM resistant
MH -2114/ DHBH
1397

2024 DHBH-21075 High yielding , DM and Blast

(pre release)

resistant




CMS lines developed:

Sr. | Name of the CMS | Remark
No. | line
1 |DHLBS8A Early, Good GCA for GY, DM resistant
2 |DHLB 10 A Broad earhead & blast resistant
3 |DHLB14 A Early, Multiple disease resistant
4 |DHLBI5SA Very early, Multiple disease resistant
5 |DHLB16 A Good GCA for GY
6 |DHLB I8 A Good GCA for GY, DM resistant
7 |DHLB21 A Long earhead, high Fe
8 | DHLB23 A Broad earhead, Multiple Disease resistant
9 | DHLB 24 A Conical earhead & synchronous tillerring
10 | DHLB 26 A Broad earhead, high Fe, DM resistant
11 | DHLB-27A Blast resistant
12 | DHLB-28A Multiple disease resistance (DM, Blast, Ergot)
13 | DHLB-30A Compact earhead, High Fe
14 | DHLB-31A Long earhead, Multiple disease resiatant
15 | DHLB-32A Broad earhead, Good GCA , Multiple disease resiatant
16 | DHLB-33A Good GCA, Compcat earhead, DM resistant
17 | DHLB-34A Long earhead, Resiatant for DM and ergot
18 | DHLB-35A Long and Compcat earhead, High Fe/Zn
19 | DHLB-36A Early, Conical grain, compact earhead
20 | DHLB-37A Thin , Tall, Good GCA, D.M.and ergot resiatant

Proven Restorer lines developed :

Sr. No. | Restorer line | Remark
1. DHLBI 967 | Good GCA for GY, heavy pollen shedder, DM resistant
2 DHLBI 731 Long earhead, DM resistant
3 DHLBI 1013 | High Fe & DM resistant
4 DHLBI 1074 | Heavy pollen shedder High Fe & DM resistant
5 DHLBI 1103 | Profuse & synchronous tillering
6 DHLBI 1035 | Long, compact earhead, Good general combiner
7. DHLBI 1603 | Long, compact earhead, Good general combiner
8. DHLBI 1609 | Long, compact earhead, Good general combiner
9. DHLBI 1708 | Profuse and synchronus tillering
10. DHLBI 1822 | High Fe, DM resistance with good grain colour

New Biofortified Restorers Developed :-

Sr. No. | Restorer line

Remark

1. DHLBBI 2121

Good general combiner for GY, heavy pollen shedder,
DM resistant




2 DHLBBI 2122 Long earhead, DM and Blast resistant

3 DHLBBI 2123 DM and Blast resistant

4 DHLBBI 2124 Heavy pollen shedder, DM and Blast resistant
5 DHLBBI 2125 Profuse & synchronous tillering

6 DHLBBI 2126 Long, compact earhead, DM and Blast resistant
7. DHLBBI 2127 Long, compact earhead, DM and Blast resistant
8. DHLBBI 2128 Long, compact earhead, DM and Blast resistant
0. DHLBBI 2129 Profuse and synchronous tillering
10. DHLBBI 2130 DM and Blast resistant, good grain color

8. Major Agricultural Technologies recommendations released by Research Scheme/ Centre:-

Sr. | Year Recommendations
No.
1 1997-98 1) For weed control in bajra two hand weedings at an interval of 15

days from sowing are recommended under rainfed condition
2)Application of 30 Kg.N/ha. at sowing + 30 Kg N./ha. at top
dressing to bajra is recommended under rainfed condition

2 1998-99 On medium deep soils lopping of Glyricidia @ 5 t/ha. one month
before bajra sowing + 45 Kg. N/ha. (1/2 at sowing + ' at top
dressing) is recommended for higher yields of bajra for scarcity
zone of Maharashtra .

3 2003-04 Intercropping of pearl millet + pigeon pea in 2:1 row proportion
with application of 40 kg N + 30 kg P,Os per hectare and seed
treatment with bio-fertilizer (Azospirillum + PSB) is recommended
under rainfed condition .

4 2004-05 In kharif to kharif, Pearl Millet-Soybean rotation, rotation
application of 50 per cent N (30 kg N/ha) through urea and 50 per
cent N through vermi-compost (30 kg N/ha) for kharif pearl millet
and 50 per cent recommended dose of fertilizer (25 kg N + 37.5 kg
P>0Os/ha) to succeeding crop of kharif soybean is recommended for
scarcity zone (rainfall zone no.3 and 4) of Dhule region (2005).

5 2005-06 Sowing of summer pearl millet at 30 cm row spacing and 10 cm
plant spacing in medium soils is recommended .
6 2007-08 1)For summer pearl millet in medium black soils, it is

recommended to apply pre- sowing irrigation followed by 40 mm
depth of water at critical seedling (15 DAS), tillering (25 DAS ),
leaf boot (40 DAS ), flowering (50 DAS), grain filling (60 DAS )
and grain development stage (70 DAS)

2)For kharif hybrid bajra in scarcity zone (Rainfall zone III and IV)
application of 5 tonnes of FYM and seed treatment with
biofertilizer (Azospirillum and PSB @ 25 gm/kg each ) with
50:25:25 N:P205:K-0 kg ha™! for medium soils and 40:20:20
N:P»0s:K>0 kg ha'! for shallow soils is recommended .

7 2010-11 The application of 5 ton FYM every year + 60:30:30 kg NPK/ ha
to Kharif Pearl millet and 60:30:30 kg NPK + 200 kg Gypsum + 10




kg ZnSO4 /ha to rabi sunflower is recommended for higher yield
of pearl millet - sunflower cropping sequence in medium black
soils of Dhule region.

2012-13

In summer irrigated hybrid pearl millet for obtaining higher yield in
medium black soils following technology is recommended (2013).
* Sowing of pearlmillet from Ist January to 4th February.

* Apply 5.0t FYM + 45:45:45 kg N: P205: K20O/ha at
sowing.

* Use Azospirillum and PSB bacterial fertilizer each @ 25
gm/kg of seed for seed treatment.

* Sowing at 30 x10 cm after pre sowing irrigation and then 5-
6 irrigations be given at 10-12 days interval.

* Application of 45kg N/ha at 30 days after sowing.

2013-14

On the basis of the study conducted at different locations for three
years (kharif 2009 to rabi 2011-12) with an objective to determine
the impact of application of different organic sources of nutrients in
pearl millet — chick pea cropping sequence, farm yard manure
should be applied @ 7.5 tons/ha to obtain higher pearl millet
equivalent yield, more net returns along with better B:C and to
maintain/improve the physic-chemical properties of the soil
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2014-15
(Plant
Protection)

1) To work out the best sowing time for high yielding hybrids of
pearl millet during summer season, it is recommended that crop
should be planted in the first fortnight of February in Jamnagar and
Aurangabad whereas during January month in Dhule. The Proagro
hybrid 9444 was the best performing hybrid during summer season
over the locations.

2) On the basis of 3 years data, IDM module consisting seed
treatment of Chitosan @ 2.5 g/kg seed +Bacillus pumulis INR
7@8.0g/kg found at par with chemical metalaxyl seed treatment (@
6.0g/kg for the management of downy mildew.

3) Pathology group identified two entries MH -1962 and MH-1974
as multiple resistances among advanced entries.

4) Amongst the released hybrids, one hybrid 86M86 was identified
as multiple disease resistance.
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2015-16

1) Integrated weed management (IWM) studies in pearl millet
under rainfed situation revealed that post emergence application of
Atrazine @ 0.4 kg a.i. /ha followed by one hand weeding at 35
DAS was found better than recommended pre-emergence
application of Atrazine @ 0.5 kg a.i./ha followed by one hand
weeding at 35 DAS practice in Zone A1 whereas both these
treatments were at par in other two Zones A & B.

2) The application of 20 kg/ha ZnSO4 in combination with RDF
either with 5.0 ton FYM/ha or without FYM produced quite higher
yield compared to exiting recommendations in Zone Al, A & B and
use of other nutrient sources (FeSO4, Borax and Gypsum) along



mailto:7@8.0g/kg

with RDF marginally improved the yield.

12 | 2016-17 Evaluation of Integrated Disease Management (IDM) Module:
(Plant Application of different bioagents i.e, Pseudomonas fluorescens,
Protection) Bacillus subtilis, Trichoderma viride, Trichoderma harzianum @

8g/kg seeds and a new chemical Ametoctradin + Dimethomorph @
0.4ml/500ml water managed the downy mildew disease to some

extent
13 | 2017-18 1) The hybrid 86 M 86 recorded significantly higher grain yield,
(Plant fodder yield, gross returns, net returns and B:C ratio over rest of the
Protection) hybrids followed by 86 M 64. Among nutrient management levels,

application of 50% RDF + PSB + Azospirillum + 7.5 t FYM/ha
produced significantly maximum grain yield, fodder yield, gross
returns than rest of the nutrient management levels, however it was
at par with 75% RDF + PSB + Azospirillum + 5 t FYM /ha.
While, net returns and B:C ratio was significantly maximum in
RDF + PSB + Azospirillum followed by RDF and 75% RDF +
PSB + Azospirillum + 5t FYM /ha.

2) Management of Pearl millet blast (Pyricularia grisea) using
fungicides: Spray application of Trifloxystrobin + Tebuconazole-
75WG @ 0.05% first at initiation of disease and 2nd spray at 15
days interval significantly reduced the blast incidence in grain and
fodder pearl millet

14 | 2019-20 Application of hydrogel @ 7.5 kg/ha at the time of sowing and
crop residue mulch @ 5.0 t/ha 15 days after sowing is
recommended for achieving higher yield of bajra hybrid during
Kharif season in the medium black soils under Dhule region

9. Future Road Map of the Research:-
1) Development of summer cultivated Bajra hybrid / variety having drought tolerance.
2) Development of Blast and Bio fortified Male sterile lines (A2, A3 Cytoplasm) and
restorer for development of Hybrids resistant to different biotic and abiotic stresses.

10. Measures required for improvement / strengthening of the Research Scheme/ Centre:-
i) Office Building i1) Unavailability of Laboratories.
ii1) Threshing Yard iv) Fencing all sides of field.

v) Irrigation facility

11.Photographs of historical and innovative activities of Research Scheme/ Centre :-

Development of First Bio fortified variety having early and containing Fe content 81 PPM in
India in Collaboration with ICRISAT.
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