
Hkk-d̀-vuq-i- & vf[ky Hkkjrh; lefUor cktjk vuqla/kku ifj;kstuk
tks/kiqj] jktLFkku & 342 304

ICAR - All India Coordinated Research Project on Pearl Millet 

Jodhpur, Rajasthan - 342 304

C Tara Satyavathi
Project Coordinator 

C Tara Satyavathi
Project Coordinator 

Project Coordinator Review 

ICAR-AICRP on Pearl Millet, Jodhpur

th57  Annual Group Meeting 

nd  
Date : 2 March, 2022

Project Coordinator Review 

ICAR-AICRP on Pearl Millet, Jodhpur

th57  Annual Group Meeting 

nd  
Date : 2 March, 2022



REVIEW OF PEARL MILLET RESEARCH
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Pearl millet [Pennisetum glaucum (L.) R. Br.] is the most important cereal crop subsequent to 

rice, wheat, maize and sorghum. It is staple food of 90 million poor people and widely grown on 30 

million ha in the arid and semi-arid tropical regions of Africa (>18 million ha) and Asia (>10 million ha) 

accounting for half of the global millet production. In India, pearl millet is the fourth most widely 

cultivated food crop after rice, wheat and maize. It is used as a staple food for human consumption, as 

fodder and feed in livestock sector. It is also used in industries such as - alcohol and fuel, starch and 

processed food sectors. Being a climate-resilient crop, pearl millet is very important in mitigating the 

adverse effects of climate change facilitating income and food security among farming communities of 

arid regions. It is usually grown under the most adverse agro-climatic conditions where other staple 

cereal crop like rice and wheat fail to survive. It can survive in the harshest conditions including low soil 
3+fertility, high soil pH, high soil Al  saturation, low soil moisture, high temperature, high soil salinity and 

scanty rainfall. 
rdDuring 2020-21, pearl millet was grown in 7.41 million ha with a productivity of 1391 kg/ha (3  

advanced estimate from Directorate of Millets Development 2021-22; Project Coordinator Review, 
st 2022) whereas the average production of pearl millet is 9.35 million tonnes (1 advance estimate of 

2021-22). The major pearl millet growing states are Rajasthan, Maharashtra, Uttar Pradesh, Gujarat and 

Haryana contributing to 90% of total production in the country. Rajasthan contributes nearly 45% 

followed by Uttar Pradesh (19%), Haryana (9%), Gujarat (9%), Maharashtra (6%) and Tamil Nadu 

(2%). Most of pearl millet in India is grown in rainy (kharif) season (June/July-September/October). 

Pearl millet is also cultivated during summer season (February-May) in parts of Gujarat, Rajasthan and 

Uttar Pradesh; and during the post-rainy (rabi) season (November-February) at a small scale in 

Maharashtra and Gujarat.

Pearl millet is more nutritious than commonly consumed staple crops such as wheat, rice, maize 

and sorghum. The grain is rich in carbohydrates, proteins, fats, fibres, resistant starch, vitamins, 

antioxidants, essential micronutrients such as iron and zinc and has a more balanced essential amino acid 

profile than maize or sorghum. Lipids are dominated with omega-3 and omega-6 fatty acids 

(polyunsaturated fatty acids) that contribute to good health of heart and brain. Pearl millet is not 

expensive like pearl but  definitely it has pearl like quality which is beneficial to the body. 100 grams of 

bajra contains- energy  (360 calories), moisture (12g), protein (12g), fat (5g), mineral (2g), fiber (1g), 

carbohydrate  (67g), calcium (42 mg), phosphorus (242 mg) and iron (8 mg). It offers gluten-free grains 

with high and better protein in terms of quality and quantity making it ideal for people with gluten 

allergy. It is the only cereal which retains alkaline nature even after cooking with a low glycemic index 

thus making it a diabetic friendly food. It acts as a probiotic food for microflora in our inner ecosystem 

and hydrates our colon to keep us from being constipated. Its consumption has been associated with 

protection against certain types of cancer and cardiovascular diseases. It has high proportions of slowly 



digestible starch (SDS) and resistant starch (RS) which contribute to low glycemic index (GI) and is 

much sought after in the recent times of transforming diets, food habits and the food industry. Hence, 

pearl millet is gaining lot of popularity among health conscious people all over the world. It can play a 

vital role in overcoming malnutrition to ensure food and nutritional security. Due to its excellent 

nutritional properties, pearl millet is designated as nutri-cereal (Gazette of India, No. 133 dtd 13th 

April, 2018) for production, consumption, trade and was included in Public Distribution System (PDS). 

In addition, to include millets into the mainstream and exploit its nutritionally superior qualities and 

promote its cultivation Govt. of India has declared Year 2018 as the "Year of Millets" and FAO 

Committee on Agriculture (COAG) forum has declared Year 2023 as "International Year of Millets". 

The minimum support price (MSP) of pearl millet increased to Rs. 2250 per quintal (raised by Rs. 200 

which is 9.8 %) compared to the previous year's MSP of Rs. 2050 resulting in highest returns to the 

farmers.

Apart from the conductance of mandated coordinated multi location trials and evaluation of test 

entries, ICAR- AICRP on Pearl millet is committed to pearl millet improvement through research, 

technology generation and transfer. Till date, a total of 190 hybrids and 65 varieties were identified and 

released for cultivation in different agro ecological zones of the country through AICRP on Pearl millet. 

A number of production and protection technologies specific to different agro-ecological regions which 

will prove useful in enhancing the productivity of improved cultivars to commercial farming scales and 

increase the profitability of pearl millet growers were developed through this system. 

ICAR-AICRP on Pearl millet is actively collaborating as technology and knowledge partner in 

several new research initiatives like Niche area of excellence (NAE) programme from ICAR on 

"Development of Biochemical and Physical Processing Technology to Arrest Oxidation of 

Lipids/Flavones to Enhance the Shelf-Life of Pearl Millet Flour"; ICAR-BMGF project on "Application 

of Next-Generation Breeding, Genotyping, and Digitalization Approaches for Improving the Genetic 

Gain in Indian Staple Crops" etc. During 2021-22,  high iron/zinc pearl millet hybrids and varieties were 

used in 45% of the front line demonstrations for technology transfer.

Along with yield improvement, focus on the nutritional improvement was also given in Pearl 

millet. Pearl millet is the first crop in the world to introduce bench mark levels for Fe (42 ppm) and Zn 

(32 ppm) in cultivar promotion and release since 2018 ensuring nutritional security in the country 

falling in line with the vision of nutrionallly secure India. Since then, twenty eight hybrids/varieties were 

developed as micronutrient rich pearl millet cultivars. 

Development of high yielding, dual purpose disease resistant cultivars for low rainfall areas i.e. 

A  zone is also given priority for increasing pearl millet productivity at national level. Along with 1

development of sound extension support for popularization of these technologies and products; spread 

of pearl millet cultivation in nontraditional areas and pearl millet hybrid seed production in North - 

Western part of the country is the need of the hour. Addressing these changes will certainly add to the 

national efforts of doubling the farmer's income.
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CROP IMPROVEMENT
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Hybrids/ varieties notified and identified 

?Pearl millet hybrids/varieties were notified and released for cultivation in various agro-ecologies of 

the country viz.

i) One hybrid PB 1877 (MSH 353) was released for cultivation in summer growing areas of Gujarat, 

Rajasthan, Uttar Pradesh, Maharashtra and Tamilnadu

ii) EDV (Hybrid) HHB 67 Improved 2-7 was released for cultivation in A  and A zones.1

iii) NBH 5929 (MH 2423) was released for cultivation in A zone for the states-Rajasthan, Gujarat, 

Haryana, Madhya Pradesh, Uttar Pradesh, Punjab and Delhi.

iv) Hybrids RHB 228, GHB 1231 and VPMH 7 were released for the state of Rajasthan, Gujarat and 

Karnataka, respectively.

v) Varieties GBL 2 (MP 595), VPMV 9 (MP590) and MBP-2 were released for the state of Punjab and 

Karnataka.

?Four hybrids were identified for cultivation in various agro-ecologies of the country during Varietal 
ndIdentification Committee Meeting (Virtual) held on 22 March, 2021 hosted by ICAR-AICRP on 

Pearl Millet, PC Unit, Jodhpur viz.,  MSH 353 (PB 1877), MH 2423 (NBH 5929), MH 2439 (86M80) 

and MH 2545 (HHB 67 Imp. 2-7)  

Genetic enhancement

?A significant progress was made during the year 2021-22 in genetic enhancement of crop. A total of 

128 new experimental cultivars and 44 released hybrids/varieties were evaluated in 16 trials during 

kharif and summer 2021 at 65 test locations in the four agro-climatic zones of the country. These 

genotypes expressed a wide range of grain and stover productivity (Table1).

1. Utilization of male-sterile (A) and restorer (R) lines

?A wide range of A and R lines were used in order to develop new experimental hybrids for evaluation. 

The hybrids evaluated during 2021 were based on 80 A-lines (by name) and 93 R-lines (by name). 

This is contributing significantly towards genetic diversification of parental lines and ultimately 

pearl millet hybrids for different agro ecologies in the country.



2. Assessment of grain quality- Fe, Zn, protein and fat

nd
?During 52  AGM of ICAR-AICRP on Pearl millet at PAU, Ludhiana a landmark decision of 

including minimum Fe (42 ppm) & Zn (32 ppm) in promotion criteria was taken. 

?In coordinated experimental trials, those entries with high grain yield along with the checks were 

analyzed for grain iron and zinc content across the locations. The iron and zinc content ranged from 

(37-91 ppm) and (25-54 ppm), respectively over different trials and locations.

?A total of 70 entries were assessed for quality parameters like protein and fat. The values ranged from 

8.2-12.9 % in protein content and ranged from 4.3-6.8 % in fat content. (This demonstrates that there 

exists enough opportunity to select for protein content in addition to high grain and stover yields).

3. Breeder seed production

?During 2021-22, breeder seed production of 26 parental lines (A, B & R) of hybrids and 05 OPVs was 

undertaken. A total of 23.23 q of breeder seed was produced which was higher than the indented 

quantity of breeder seed (5.13 q) from Department of Agriculture and Cooperation, Ministry of 

Agriculture and Farmer Welfare (GOI).

4. DUS test and registration of cultivars with PPV & FRA

?A total of 25 candidate varieties and 2 farmer's varieties were tested at ICAR-AICRP on Pearl Millet, 

Jodhpur and ICAR-AICRP on Pearl Millet, BRS, Dhule. Observations on candidate and reference 

varieties for twenty eight characters were recorded as per general and specific DUS guidelines of 

pearl millet.
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Table 1: Details of coordinated trials on Pearl millet conducted during 2021

Zone  Trials  

No. of test 
entries & 
Checks

 

Range  
Grain Yield 

(kg/ha)
 

Stover Yield 
(kg/ha)

 
A1

 
IHT Early

 
20

 
1413-2141

 
3574-5820

 

 
AHPT Early

 
07

 
1543-2111

 
4042-5564

 

 
EDV

 
05

 
1641-2047

 
4216-5488

 A

 

IHT Medium

 

29

 

2447-3866

 

7789-11923

 

 

AHT Medium

 

07

 

2483-3416

 

6754-9262

 

 

IHT Late

 

35

 

2152-4245

 

7699-12075

 

 

AHT Late

 

07

 

2978-4221

 

9104-12609

 

 

PT

 

14

 

1725-2857

 

6875-11889

 
B

 

IHT Medium

 

29

 

2370-3864

 

4879-9256

 

 

AHT Medium

 

06

 

2683-3690

 

5486-6846

 

 

IHT Late

 

35

 

2303-3545

 

5713-9779

 

 

AHT Late 

 

06

 

3176-3531

 

7184-7873

 

PT 15 1680-2570 4324-7357

Summer SHT 21 3888-4987 9275-11933



5. ICAR-ICRISAT partnership research

?A total of 130 R lines and 130 B lines were assessed by breeders in three trials at 12 locations on 

AICRP centers and cooperating centers and superior entries were selected for utilization in their 

breeding programme. In Elite Inbred Joint Biofortification Trial, a total of 80 entries including checks 

were evaluated across 8 locations. High Fe and Zn amongst B lines were recorded in entry no. 23 only 

in comparison to the best check ICMB 1508 (Fe 100 ppm and Zn 55 ppm).  Amongst R lines, high Fe 

and Zn were recorded in entry no. 52, 69, 28 and 53 in comparison to the best check ICMR  1202 (Fe 

107 ppm and Zn  56 ppm). 

 6.  CRP Biofortification (Pearl millet) parental line trial (CRPB PLT) 

?The trial was conducted across 6 locations viz., Mandor, Jaipur, Hisar, New Delhi, Jamnagar and 

Dhule in zone A and B during kharif 2021. The trial comprised 24 entries (3 B-lines, 18 R-lines and 

1variety) including two checks viz; ICMB 98222 and Dhanshakti contributed by different centers of 

ICAR-AICRP on Pearl millet. The performance of experimental entries tested for days to 50% 

flowering, plant height (cm), no of panicle/plant, head length (cm), head diameter (cm), seed set (%), 

agronomic score and blast score and grain samples were analyzed for their iron and zinc content. The 

days to 50% flowering ranged from 49 (Dhanshakti) to 65 (173-SB-21 and PCMHFeR19-5). Grain 

iron content ranged (56 -116 ppm) were recorded higher in PCMHFeR17-21, 173-SB-21 and 172-

SB-21 and zinc content (36-57 ppm) were recorded high in 172-SB-21 compared to best check 

Dhanshakti (Fe 97 & Zn 55ppm). The dry fodder sample of pearl millet hybrids/variety collected for 

nutritional analysis.

?Work on value added products including development, standardization, organoleptic evaluation of 

ladoo, sev and melting moments was carried out using unprocessed and processed flours of pearl 

millet i.e. blanched and blanched + roasted. All the developed products were found to be 

organoleptically acceptable by a panel of semi trained judges in terms of sensory characteristics like 

colour, appearance, aroma, texture, taste and overall acceptability. The overall acceptability scores 

ranged from 7.84 to 8.23 (sev), ladoo (8.48 to 8.60) and melting moments (8.48 to 8.60) and fell in the 

category of 'liked very much' to 'liked extremely'. 

?Various technologies of pearl millet value added products were displayed in Kisan melas/exhibitions 

and public was educated to increase intake of pearl millet based products. Socio-impact studies and 

popularization of bio-fortified products trainings imparted to rural women on preparation of value 

added products from pearl millet.
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AGRONOMY 

Resource management

Six agronomical trials on the aspects of nitrogen management among advance pearl millet hybrid entries 

during summer and kharif seasons; Effect of polymers and crop residue on pearl millet productivity and 

water use efficiency (WUE), Enhancing biofortified/non-biofortified pearl millet hybrids productivity 

and quality through micronutrients, Quantification of contribution of production factors towards the 

yield and economics of pearl millet, Resource conservation by the  tillage and nutrient management 

systems on pearl millet and Improving nitrogen use efficiency by split application of nitrogen at 

different growth stages under irrigated condition were conducted during summer & kharif seasons of 

2021 among different agro climatic zones (zone A , zone A and zone B) (Table 2).1

6

Table 2 : List of the experiments along with treatments

 

 
  

S. No. Title Treatment  

1    

  

2

   

3

     

 

PMAT 1: Response of pearl millet advance hybrid entries to nitrogen levels

Kharif Season 

Zone A (1b)1 

Zone A (1b)

Summer Season 

Zone A & B (1d)

20 (Hybrid Entry1; Checks 4) & N level: 4 (0, 20, 40 
& 60 kg/ha)
20 (Hybrid Entry1; Checks 4) & N level: 4 (0, 30, 60 
& 90 kg/ha)
20 (Hybrid Entries 2; Checks 3) & N level: 4 (0, 60, 90 
& 120 kg/ha)

PMAT 2: Moisture conservation 
through polymers and crop 
residues under rainfed conditions

Total Treatments: 10
T : Control (RDF), T : T + Crop residue mulch @ 5.0 1 2 1 

t/ha after 10-15 DAS, T : T + Pusa Hydrogel dry 3 1 

application @ 5.0 kg/ha, T : T + SPG 1118 dry 4 1 

application @ 5.0 kg/ha, T : T + Pusa Hydrogel 5 1 

slurry application @ 5.0 kg/ha, T : T + SPG 1118 6 1 

slurry application @ 5.0 kg/ha, T : T + Crop residue 7 3 

mulch @ 5.0 t/ha after 10-15 DAS and T  : T + Crop 8 4 

residue mulch @ 5.0 t/ha after 10-15 DAS, T : T + 9 5 

Crop residue mulch @ 5.0 t/ha after 10-15 DAS and 
T : T + Crop residue mulch @ 5.0 t/ha after 10-15 10 6 

DAS.

PMAT3: Enhancing biofortified 
/non-biofortified pearl millet 
hybrids productivity and quality 
through micronutrients under 
irrigated situation.

Total Treatments: 18
Main Plots: Hybrids (2): [MPMH 17 (Non 
Biofortified) and HHB 299 (biofortified)] 
Sub Plots: Micronutrient management practices: 
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S. No. Title Treatment  

  

   
4

   

5

T : Control, T : Soil application ZnSO  @ 25 kg/ha, 1 2 4

T : 0.5% ZnSO  Foliar spray at 20-25 DAS, T  : Soil 3 4 4

application FeSO  @ 20 kg/ha, T : 0.5% FeSO  Foliar 4 5 4

spray at tillering stage (20-25 DAS), T : 0.5% MnSO  6 4

Foliar spray at tillering stage (20-25 DAS), T : 0.2% 7

CuSO  Foliar spray at tillering stage (20-25 DAS), T : 4 8

0.2% Borax Foliar spray at tillering stage (20-25 DAS) 
and T : ZnSO  (25 kg/ha) + FeSO  (20 kg/ha) + 0.2 % 9 4 4

Borax.

PMAT 4:  Contribution of 
production factors to the yield and 
economics of pearl millet  

Total Treatments : 8
Full T package & practices of the location [(RDF+ 1 

ZnSO  @ 25 kg/ha+ FeSO  @ 0.5-0.75% at 20-25 4 4

DAS + bioinoculant seed treatment (Azoteeka/as per 
availabilty) + thinning & gap filling + weeding & 
hoeing (3 & 5 Weeks after sowing)+ Irrigation], T : 2

T - RDF, T : T - ZnSO  @ 25 kg/ha, T : T - FeSO  @ 1 3 1 4 4 1 4

0.5-0.75% at 20-25 DAS, T : T - bioinoculant seed 5 1

treatment (Azoteeka), T : T - thinning & gap filling, 6 1

T : T - weeding & hoeing (3 & 5 Weeks after sowing) 7 1

and T : T - Irrigation.8 1

PMAT 5: Effect of tillage and 
nutrient management systems on 
pearl millet yield and soil 
properties

Total Treatments : 16
Tillage practices (4)
CT : Conventional tillage (Two harrow + one 1

cultivator and planking + Two Inter culture 
operations by kasola/wheel hand hoe/power weeder 
at 15-20 & 30-35 DAS),  CT : Conventional tillage 2

(Two harrow + one cultivator and planking + One 
Inter culture operations by kasola/wheel hand 
hoe/power weeder at 21-28 DAS), MT : Minimum 1

tillage (One harrow + One cultivator and planking + 
Two Inter culture operations kasola/wheel hand 
hoe/power weeder at 15-20 & 30-35 DAS) and MT : 2

Minimum tillage (One harrow + One cultivator and 
planking + One Inter culture operations by 
kasola/wheel hand hoe/power weeder between 21-28 
DAS
Nutrient management (4)
F : 100% RDF of the Zones, F : 75 % N through RDF 1 2

+ 2.5 t/ha FYM, F : 50 % N through RDF + 5.0 t/ha 3

through FYM and F : 100% N through FYM)4



?Performance of one advance hybrid entry MH 2474 was tested for their response to four N levels (0, 

20, 40 and 60 kg N/ha) in comparison with four hybrid checks i.e. HHB 67 (Imp.), MPMH 21, HHB 

223 and RHB 177 (c) in zone A . The advance hybrid entry MH 2474 (29.22 q/ha) produced 1

significantly higher grain yield than all the checks except MPMH 21 (28.32 q/ha). Maximum grain 

yield (29.37 q/ha) was recorded with the application of 60 kg N/ha which was found to be 44.3, 12.5 

and 2.3 percent higher as compared 0, 30 and 60 kg N/ha, respectively.

?Performance of advance late maturing hybrid MH 2480 in comparison to four checks MPMH 17, 

GHB 905 86M01 and PB 1705 to nitrogen levels in zone A revealed that the  grain yield in the 

advance hybrid entry MH 2480 (34.49 q/ha) was statistically at par with the best check PB 1705 

(32.90 q/ha) but significantly superior over other checks. The dry stover yield was also found at par in 

the advance entry MH 2423 (86.38 q/ha) and PB 1705 (87.02 q/ha) but quite superior over the check 

MPMH 17 (72.96 q/ha), GHB 905 (75.76 q/ha) and 86M01 (82.17 q/ha). Maximum grain (35.29 

q/ha) yield was recorded with the application of 90 kg N/ha and it produced 40.2, 17.8 and 7.4% more 

grain yield over application of 0, 30 kg and 60 kg N/ha, respectively. 

?During summer season of 2021, the study was conducted to see the response of two advance early 

hybrid entries (MH 361 &MH 363) to four nitrogen levels (0,60, 90 & 120 kg N/ha) in comparison 

with three hybrid checks i.e. 86M64, Nandi 75 & Proagro 9444 in Zone A&B. The entry MSH 363 

produced highest grain yield (50.58 q/ha) over the checks Proagro 9444 (45.99 q/ha) and Nandi 75 

(46.87 q/ha) but comparable with the check 86M64 (49.17 q/ha) and MSH 361 (49.10 q/ha). The dry 

fodder yield was found superior in the entry MSH 361 (90.70 q/ha) than the checks Proagro 9444 

(85.44 q/ha), Nandi 75 (87.00 q/ha) and 86M64 (88.51 q/ha). The grain yield at the highest level of 

120 kg N/ha was found 38.8, 13.6 and 2.7% superior over control, 60 and 90 kg N/ha.

?The field experiment aimed to study the effect of polymers and crop residues on the productivity, 

water use efficiency and microbial count of pearl millet exhibited the superior performance of the 
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The salient achievements are given below : 

PMAT 6: Response of pearl millet 
to split application of nitrogen at 
different growth stages under 
irrigated condition

Total Treatments : 12
Main Plots: Three nitrogen levels

N –100% RDN, N –112.5% RDN and N –125% RDN 1 2 3

Sub Plots: Nitrogen split applications (4) 

S : Entire dose of N at sowing, S : 50% N at sowing + 1 2

50% N at tillering (20-25 DAS), S : 50% N at sowing + 3

50% N at boot stage (35-40 DAS), S : N will be applied 4

in three splits (25% basal), 50% at tillering (20-25 DAS) 
and 25% at boot stage (35-40 DAS) as sub plot.



treatment T  (RDF+ SPG 1118 dry application @ 5.0 kg/ha + crop residue mulch @ 5.0 t/ha after 10-8

15 DAS) in terms of grain and stover yield (22.50 and 41.66 q/ha, respectively) compared to all the 

remaining treatments including control (14.34 q/ha grain; 31.38 q/ha stover) in Zone A .1

In zone A, the treatments T  (T + crop residue mulch @ 5.0 t/ha after 10-15 DAS), T  (T + crop 7 3 9 5

residue mulch @ 5.0 t/ha after 10-15 DAS) and T  (T + crop residue mulch @ 5.0 t/ha after 10-15 10 6

DAS) treatments produced higher grain yield by 31.8, 31.0 and 29.5% over the RDF alone.  The 

water use efficiency was recorded 84.67, 84.20 and 81.73 Kg-ha-cm in the T , T  and T  treatments, 7 9 10

respectively in zone A. The soil microbial studies at IARI, New Delhi centre revealed that the 

dehydrogenase, Urease and Acid phosphatase populations activity were recorded highest in the 

treatment T . The MBC and actinomycetes counts populations were recorded significantly superior 10

from T  to T  treatments over the control. Bacterial counts were observed maximum in T  which 2 10 8

remained statistically at par with T , T  and T  treatments. Fungal counts found statistically at par in 5 9 10

the T   and T  to T  treatments.4 7 9

In zone B, the mean grain yield was higher by 41.5 & 36.2% and 37.4 & 32.5, respectively in T  9

(T + crop residue mulch @ 5.0 t/ha after 10-15 DAS) & T  (T + crop residue mulch @ 5.0 t/ha after 5 10 6

10-15 DAS) treatments in comparison to the control (20.69 grain; 44.42 stover yield). The water use 

efficiency was recorded 60.37 kg/ha-cm and 58.85 kg/ha-cm in the T  and T  treatments, respectively 9 10

as compared to control with WUE of 41.59 kg/ha-cm.

?The experiment conducted to find out the effect of micronutrients on the crop growth, productivity, 

quality and economics of biofortified/non-biofortified pearl millet hybrids under irrigated condition 

in zone A  revealed the superior performance of hybrid HHB 299 (23.38 q/ha) as compared to MPMH 1

17 (21.79 q/ha) in terms of grain yield. Among the basal and foliar application of the micronutrients, 

the grain yield (26.15 q/ha) was found 28.8% superior in the treatment T : ZnSO4 (25 kg/ha) + FeSO4 9

(20 kg/ha) + 0.2 % Borax over the control. The application of Mn, Cu and B did not bring out 

significant improvement in the grain yield. The gross returns (Rs. 80087/ha) and net returns (Rs. 

54822/ha) were maximum in the treatment T  compared to the control (Rs. 64732/ha and Rs. 9

43732/ha, respectively).

In zone A, the treatment T : ZnSO  (25 kg/ha) + FeSO  (20 kg/ha) + 0.2 % Borax improved the 9 4 4

grain yield by 27.0% over the control. The application of ZnSO  as basal application and FeSO  as 4 4

foliar application improved the grain yield by 18.4 and 13.6% as compared to the control. The hybrid 

HHB 299 had significantly higher Fe, Zn and B content in both grain and stover as compared to 

MPMH 17. The Fe and Zn content were also found higher in both grain and stover where these were 

applied in comparison to without their application. The gross returns (Rs. 82743/ha), net returns     

(Rs. 48082/ha) and BC ratio (2.50) in the treatment T  were noticed highest compared to all the 9

treatments including control (Rs. 65367/ha, Rs. 33364/ha and 2.08, respectively). 

9



In zone B, the mean grain yield was higher by 7.3% in the biofortified hybrid HHB 299 (28.20 

q/ha) in comparison to MPMH 17 (26.28 q/ha). Among the basal and foliar application of the 

micronutrients, the grain yield (31.91 q/ha) was found highest in the treatment T : ZnSO  (25 kg/ha) + 9 4

FeSO  (20 kg/ha) + 0.2% Borax over all the treatments which was 27.6% superior over the control. 4

The gross returns (Rs. 65899/ha) and net returns (Rs. 38262/ha) in the treatment T9 whereas, BC ratio 

(2.41) in the T  treatment were noticed highest compared to all the treatments including control (Rs. 2

51705/ha, Rs. 26598/ha and 2.12, respectively).The hybrid HHB 299 had significantly higher Fe, Cu, 

Zn and B content in both grain and stover as compared to MPMH 17 whereas, Mn content had reverse 

trend. All the micronutrient contents were also observed maximum in grain as well as in straw of T  9

treatment as compared to all the treatments including control

?The studies carried out during 2021 for the quantification of the role of individual production factors 

towards productivity and economics in the pearl millet crop revealed that the maximum reduction of 

26.1 and 27.0% were observed when weeding operation was not carried out in zone A  & A. Almost 1

equal reduction of 23.0 & 26.0% was observed when RDF was not applied in zone A  & zone A. At 1

Mandor, the microbial counts study revealed that dehydrogenase activity, Urease populations, MBC 

populations, Bacterial counts and fungal counts were recorded highest in the treatment T  (T - 6 1

thinning and gap filling) over all the treatments including full package and practices (T ). 1

In zone B, the maximum reduction of grain yield (30.2%) was observed when RDF operation 

was not applied which was followed by without weeding and hoeing and irrigation operations 

(26.6%). The stover yield was reduced by 25.6, 5.0, 5.4, 4.5, 10.5, 21.9 and 17.1% when RDF,  

ZnSO , FeSO , Bioinoculant, thinning & gap filling, weeding & hoeing and irrigation were not 4 4

applied.

? Effect of tillage and nutrient management systems on pearl millet yield and soil properties study was 

conducted on the resource conservation technology aspect with an objective to study the effect of 

different tillage manipulations and nutrient supply practices on the productivity, water use efficiency, 

physico-chemical and energy analysis in pearl millet crop. The zone A mean data revealed that 

maximum grain and stover yield were obtained in Conventional Tillage (CT ) with 2 intercultural 1

operations (27.83 q/ha grain; 63.93 q/ha stover) which was followed by MT1 with two inter cultural 

operations (26.44 q/ha; 62.36 q/ha), CT  with one intercultural operation (25.57 q/ha; 60.32 q/ha) and 2

MT2 with one inter cultural operations (24.31 q/ha; 58.26 q/ha). The highest gross returns (Rs. 

55078/ha), net returns (Rs. 15227/ha) and B:C (1.51) were achieved in CT with 2 intercultural 1 

operations.

Among the nutrient supply treatments, the best grain yield (27.44 q/ha), net returns (Rs. 

14321/ha) and WUE (78.46 kg-ha-cm) were realized in the 100% RDF through inorganic source in 

comparison to all other treatments of organic and inorganic combinations. At Hisar, the soil physico-

chemical properties viz., BD, EC, pH, available P and K were not significantly affected by tillage 

practices and nutrient supply treatments after harvest of the crop, The OC (%) and available N (kg/ha) 
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in soil were significantly higher in the F  (100% RDF through FYM) treatment as compared to F1 4

(RDF) and F  (75% RDN+ 5.0 t FYM/ha) treatments. At Jamnagar, available N (182.9 kg/ha) and K 2

(283.8 kg/ha) were found significantly higher in Minimum Tillage T  treatment with one tillage 2

operation as compared to other tillage practices. Bulk Density (BD) was recorded significantly 

highest in the F  treatment as compared to F , F  and F  treatments whereas, OC (0.33%) was found 1 2 3 4

significantly lower in this treatment as compared to F  (0.37%), F  (0.38%) and F  (0.39%).2 3 4

The energy input and output relation study  of the experiment at Hisar showed that maximum 

energy input among the tillage practices was in CT  with 2 intercultural operations (5381 MJ/ha) and 1

minimum in MT  with 1 intercultural operation (4820 MJ/ha). Similarly, energy output (140388 2

MJ/ha), net energy (135007 MJ/ha) and energy productivity (0.55 kg/MJ/ha) were also recorded 

highest in the CT  with 2 intercultural operation. The energy output (138873 MJ/ha), net energy 1

(133678 MJ/ha), energy productivity (0.57 kg/MJ/ha) and EUE (26.73) were higher in the F  (75% N 2

+2.5 t FYM/ha) treatment.

In zone B, grain and stover yield obtained in CT  with 2 inter-cultural operations (24.39 q/ha; 1

46.26 q/ha) and CT  with one inter-cultural operation (23.62 q/ha; 45.37 q/ha) were at par and 2

produced higher than MT  with two inter cultural operations (22.43 q/ha; 43.30 q/ha) and MT  with 1 2

one inter cultural operation (21.82 q/ha; 42.16 q/ha). The highest gross returns (Rs. 49491/ha), net 

returns (Rs. 24528/ha) and WUE (58.42 kg/ha-cm) were obtained in CT  with two intercultural 1

operations however, B:C of 2.06 was realized in CT  with 1 inter-cultural operation. 2

The energy input-output relation study of the experiment showed that maximum energy input 

among the tillage practices was in CT  with 2 inter-cultural operations and minimum in MT  with 1 1 2

inter-cultural operation whereas, energy output, net energy, EUE and energy productivity were 

recorded in the MT with 2 inter-cultural operations at Dhule whereas, in CT  with 1 inter-cultural 1 2

operation in Coimbatore. Among the nutrient supply treatments, maximum energy consumption, 

energy output and net energy was in the F  (RDF) treatment. EUE and energy productivity were 1

recorded maximum in the F  (RDF) treatment in Coimbatore whereas, in F  at Dhule Centre1 4

?The experiment was conducted with an objective to study the optimum dose and time of split 

application of nitrogen and see its effect on pearl millet crop growth, productivity and economics. In 

zone A , three-time split application of N (S ) i.e ¼ as Basal+ 50% at tillering + ¼ at boot stage 1 4

recorded 14.2, 9.7 and 6.1% higher grain yield over S  (Entire dose of N at sowing), S  (50% N at 1 2

sowing and 50% N at tillering) and S  (50% N at sowing and 50% N at boot) The BC ratio was also 3

highest in the S  treatment (6.38).4

In zone A, the three times split N applications (S ) had higher grain yield by 28.4, 7.2 and 12.1% 4

over S , S  and S  treatments. The net returns were lower by Rs. 18585, Rs. 5988 and Rs. 8585/ha, 1 2 3

respectively in S , S  and S  treatments as compared to S  treatment. At Hisar, the three split 1 2 3 4

applications had also the highest uptake of N (146.9 kg/ha), P (54.2 kg/ha) and K (233.8 kg/ha) as 
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compared to the range of 117.6-137.4, 45.1-51.6 and 198.7-221.0 kg/ha, respectively in the 

treatments from S  to S . At Jamnagar, the three time split application was also having the highest N 1 3

content (1.36%) as compared to the range of 1.15-1.26%, respectively in the treatments from S  to S .1 3

In zone B, the mean data of four locations exhibited the increase of 8.4 and 13.3% in the grain 

yield whereas; in stover yield it was 10.4 and 11.4% with the 112.5 and 125% RDN as compared to 

RDN. The soil physico-chemical properties i.e. pH, EC, OC, available N, P and K in the soil were not 

much influenced by the higher doses and split application of N, however available N of 190.8 kg/ha 

was found maximum in 125% RDN treatment. At Dhule centre, the two-time split application of N 

(S ) recorded significantly higher N (179.1 kg/ha), P (47.1 kg/ha) and K uptake (159.6 kg/ha) over S3 1 

(entire dose of N at sowing), S  (50% N at sowing and 50% N at tillering) and S  treatments. At 2 4

Vijayapur, the three-split application of N had highest uptake of N (79.3 kg/ha), P (34.2 kg/ha) and K 

(91.9 kg/ha) as compared to the range of 66.9-72.7, 31.2-33.3 and 80.1-88.1 kg/ha, respectively in the 

treatments from S  to S .1 3
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FRONT LINE DEMONSTRATIONS

?During kharif & summer 2021 crop seasons, various front line demonstrations (FLD's) on different 

production aspects [Improved hybrid/ variety, Biofortified hybrids/ varieties, use of micro nutrient 

ZnSO , FeSO  and biofertilizer (Azosprillum + PSB), use of recommended dose of NP] were 4 4

conducted on 340 ha area against the target plan of 350 ha on pearl millet crop in the states Rajasthan, 

Haryana, Gujarat, Madhya Pradesh, Punjab, Maharashtra, Karnataka, Andhra Pradesh and Tamil 

Nadu. Adoption of improved production technologies recorded 16.9 to 48.5% higher grain yield 

compared to the yield recorded with the farmer's practice in zone A , 13.6 to 36.4% in zone A and the 1

increase was 13.2 to 45.4% in zone B. During summer season in Rajasthan state, recorded 31.1 to 

43.5% higher grain yield compared to the yield recorded with the farmer's practice. During summer 

season in Gujarat state, recorded 8.5% higher grain yield compared to the yield recorded with the 

farmer's practice. In NEH, during summer 2021, the demonstrations were not conducted. 

?The FLD's on biofortified hybrid/variety was conducted in 141 ha area (41.5%) in the state of 

Rajasthan (25 ha.), Haryana (20 ha.), Gujarat (26 ha.), Madhya Pradesh (10 ha.), Andhra Pradesh (40 

ha.), Karnataka (10 ha) and Maharashtra (10 ha.). In zone-wise FLD's on biofortified hybrid/ variety 

10, 71 and 60 ha. in zone A , A and zone B, respectively. In biofortified hybrid/variety the yield 1

increase was 19.2 and 36.4% in Sumerpur (Pali) and Jaipur (zone A ), 8.5, 13.6, 15.0, 16.4 and 17.7% 1

in Jamnagar (summer), Hisar, Jamnagar (kharif), Gwalior and Gurgaon (zone A), whereas, the yield 

increase was 13.2, 19.2, 22.4, 29.7 and 31.2% in Vijayapur, Perumallapalle, Anantapuram, 

Aurangabad and Vizianagaram (zone B), respectively.



PLANT PHYSIOLOGY 

Six physiological trials were conducted at Mandor, Jaipur and Jamnagar during summer and kharif, 

2021.

?During the screening of advanced summer hybrids under heat stress conditions, MSH 361 and MSH 

363 were found significantly superior, reflecting their better tolerance capacity towards heat stress 

condition.

?Characterization for heat tolerance to identify parental lines of pearl millet suitable for summer 

cultivation, inbred lines, PPMI 1269, MIR 705 and MIR 522 at Jamnagar and Mandor were high 

yielders under high temperature conditions. The performance of these lines was found better at both 

centers.

?Characterization for drought tolerance to identify parental lines of pearl millet suitable for kharif and 

summer cultivation. Among 22 lines, early 50 % flowering was recorded in HR-3 (41days) and RIB 

20769 (41days) followed by Bikaner-373 and MIR-1116. Highest grain yield was recorded in 

JMSB-20172 followed by J-2595. The test weight recorded was high in JMSB-20172, followed by 

HR-3 at Jamnagar.  At Jaipur, maximum grain yield was obtained in JMSB 20172 followed by HR-3. 

Highest threshing % was recorded in JMSB 20172 at Jamnagar and Jaipur.

?In the experiment on the photosynthate partitioning and remobilization in pearl millet under rain-fed 

condition, Pusa composite 612 exhibited maximum plant height (207.6 cm & 213.8), stem dry 

weight (48.53 & 57.75 g), leaf dry weight (25.79 & 25.50 g) at both stages at Jaipur. The highest grain 

yield (57.75 g), panicle harvest index (70.18%) was recorded in MPMH 17 at Jaipur. MPMH 21 

exhibited maximum grain yield (127.6 gm), followed by RHB 177 (104.5 g) at Jamnagar. The 

highest harvest index (41.09 and 40.56%) was found in MPMH 21 at Jamnagar and Jaipur. 

?In the experiment on identification of physiological traits for drought tolerance in pearl millet, results 

showed that number of leaves, number of tillers, dry weight of stem (g), leaf dry weight (g), CGR, 

RGR increased significantly from 30, 45 and 60 DAS at all centers whereas plant height, stem dry 

weight and panicle weight increased significantly from 45, 60 DAS and maturity in all centers. CGR 

and RGR increased significantly from 45, 60 DAS but decreased 60 DAS to maturity at all centers.

?Identification of heat stress tolerance in pearl millet genotypes at seedling stage, parameters viz., 

shoot length, seedling dry weight, seedling vigor index, RWC, MSI, chlorophyll content decreased 

significantly under heat stress condition. The genotypes 173-5B-21, Bikaner 370 and Bikaner 390 

performed better having high shoot length, seedling dry weight, SVI and RWC at Jaipur while PPMI 

1276, PPMI 1275, HR-5 performed better at Mandor.
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PLANT PATHOLOGY 

Screening for diseases: During kharif and summer 2021, nine trials were conducted on various aspects 

of pathology at Mandor, Jaipur, Hisar (zone A ), Gwalior, Jamnagar, New Delhi and Anand in zone A  & 1 1

A and at Mysore, Aurangabad, Dhule, Coimbatore, Vizianagaram and Patancheru in zone B. Total of 292 

(+20) entries were screened against downy mildew, blast, rust, smut and ergot diseases. Out of these, 197 

(+20) entries were found resistant against downy mildew at 60 DAS however, 168 entries against blast, 

and all the entries found resistant to rust, smut and ergot disease at 60 DAS.

In addition, surveys were conducted to observe disease scenario during the crop season. The mean 

downy mildew incidence of 2.2% in zone A , 2.0% in zone A and 3.0% in zone B was observed at 60 1

DAS in initial trial, whereas in advanced trial, mean downy mildew incidence is 2.7% in zone A , 2.8% 1

in zone A and 2.7% in zone B at 60 DAS. It was observed that rust and blast continued to be the main 

diseases of pearl millet. The mean blast incidence ranged from 2.8% in zone A , 2.9% in zone A and 4.0% 1

in zone B at 60 DAS. The range of downy mildew in the farmer's field varied from 0 to 10% according to 

the cultivars/varieties. It was observed that blast and rust were becoming more severe (upto 90%) & in 

the states of Maharashtra and Karnataka was around 30-60%. Blast was recorded 1-90% in majority of 

the farmer's fields of Maharashtra, Rajasthan, Gujarat, and Karnataka while high rust incidence (80%) 

was observed in Maharashtra. However, smut and ergot incidence was very low in the most of the 

surveyed states.
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Table 3: Details of highly resistant entries against downy mildew, blast, 
rust, smut and ergot.

Trial  Total number 
of entries  

Highly resistant entries (No.)  

Downy Mildew  Blast  Rust  Smut  Ergot  

PMPT I  104 (*1 NG)  94  88  R  R  R  

PMPT II  42  30  26  R  R  R  

PMPT III  44  39  35  R  R  R  

PMPT IV  51  40  -  -  -  -  

PMPT V  50  -  17  -  -  -  

 



ENTOMOLOGY

?Eight trials in kharif and one in summer (total 9) were allotted to entomology discipline. All the 
experiments were conducted successfully.
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Out of 104 entries screened at ear head stage, 19 
entries were moderate resistant (0.1-5.0%) and 79 
entries were tolerant (5.1-10.0%).The range of 
incidence was 2.53-12.07%. The average 
incidence was 6.73%.

Out of 104 entries screened at ear head stage, 53 
entries were resistant (0.0%), 47 entries were 
moderate resistant (0.1-5.0%) and 4 entries were 
tolerant (5.1-10.0%). The range of incidence was 
0.0-6.82%. The average incidence was 1.18%.

Out of 104 entries screened, 27 entries were found 
free. The range of population was 0.0-3.50 larvae 
per 5 ear heads with an average of 0.70 larvae/ 5 ear 
heads

Six entries were found free. The range was 0.0-2.5 
damage score with an average of 1.17 damage 
score.

At ear head stage, 28 entries were moderate 
resistant (0.1-5.0%) and 14 entries were tolerant 
(5.1-10.0%). The range was 2.09-9.44% with an 
average of 4.82%.

At ear head stage, 13 entries were free-resistant 
and 28 entries were found moderate resistant (0.1-
5.0%). The range was 0.0-6.25% with an average 
of 1.41%.

Four entries were found free from larval 
population. The range was 0.0-2.0 larvae/5 ear 
heads with an average of 0.76 larvae/ 5 ear heads.

None of the entry was free. The range was 1.0-
2.5 damage score with an average of 1.55 damage 
score.

Trial No. of entries/ 
treatments 

Major insect-
pests 

Achievements/findings 

PMET -1A 

2 locations 

(Jamnagar and 
Jaipur) 
 

104 lines/ 
populations 

Shoot fly 

 

Stem borer
 

Helicoverpa 
armigera

 

 

Leaf roller

 

 

PMET -1B

 

3 locations 
(Jamnagar,
Jaipur and 
Jodhpur)

 
 

42

 

Advance 
lines

 
Shoot fly

 

 

Stem borer

 

 

Helicoverpa 
armigera

 

 

Leaf roller
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PMET-1C 
Jamnagar  

235 germ- 
plasm lines 

Shoot fly 

 
Stem borer 

 
Helicoverpa 
armigera 

 

 
PMET-2 
6 locations  
(Jamnagar, 
Anand, Jaipur, 
Jodhpur, 
Aurangabad 
and 
Vijayapur)  

Monitoring  
on Research 
Farm 

Shoot fly  

 
Stem borer  

 
Helicoverpa 
armigera  

 
White grub  

 
Termite  

 
Fall Army 
Worm  

 

 
Grass 
hopper  

It was observed highest at Vijayapur (4.32%).  

 

At ear head stage, 84 entries were moderate 
resistant (0.1-5.0%) and 39 entries were tolerant 
(5.1-10.0%). 

At ear head stage, 169 entries were resistant 
(0.0%) and 46 entries were moderate resistant 
(0.1-5.0%).

Eighty entries were found free. The range was 
0.0-3.0 larvae/5 ear heads with an average of 0.83 
larvae/ 5 ear heads.

Shoot fly was observed at all the locations. 
However, it was highest at Anand (18.33%), 
followed by Jamnagar (13.18%), Jaipur (10.03%), 
Aurangabad (9.17%), Vijayapur (7.05%) and 
Jodhpur (6.79%).

It was observed at all the locations except Jodhpur. 
However, the incidence was higher at Jamnagar 
(12.73%) and Anand (8.75%) in Gujarat.

It was observed at Vijayapur (3.97 larvae/ 20 EH), 
Jamnagar (2.27 larvae/20 EH), Anand (2.0 
larvae/20 EH) and Jodhpur (0.50 larvae/20 EH). 

Its damage was observed at Jamnagar (7.73%), 
Jaipur (3.70%) and Vijayapur (1.01%).

Its incidence was observed at Jodhpur (5.14%) 
and Jaipur (3.70%) in Rajasthan only.

Its damage was observed only at Vijayapur 
(9.92%) and Aurangabad (1.25%). 

PMET-3 
5 locations. 
(Jamnagar, 
Anand, Jaipur, 
Jodhpur and 
Aurangabad) 
 

Survey on 
farmer’s 
fields 

 
 

 
  
  

 
 

 
 

 
 

 

136 fields in Gujarat (Jamnagar and Anand), 97 fields in 
Rajasthan (Jaipur and Jodhpur) and 25 fields in Maharashtra 
(Aurangabad) were observed for insect-pest infestations at 
farmer's fields. 
Shoot fly was observed in all the regions with highest in 
Aurangabad (11.20%). 
Stem borer was again highest in Aurangabad (4.80%). 
White grub (0.94%) and termite (5.29%) was observed only in 
Rajasthan. 
Grass hopper was observed in Rajasthan (4.60%) and Gujarat 
(1.73%). 
Helicoverpa larvae was observed in Rajasthan (1.92 larvae/ 5 
EH) and Gujarat (0.57 larvae/ 5 EH). 
FAW was recorded in Aurangabad-Maharashtra (4.0%) and 
Rajasthan (0.34%) only.

 



17

PMET-5 
3 locations 
(Jamnagar,  
Jaipur and 
Jodhpur) 
 

Six IPM 
modules 
against pest 
complex of 
Pearl millet 
were tested. 

 

 
 

 
PMET-7 
(Jamnagar 
only) 

Survey of 
insect- pests 
of summer 
bajra on 
farmers’ 
field. 

 
  

  
 

PMET-8 

(Jamnagar and 
Jaipur)

 

2 locations

  

Storage 
trial-30 
advance 
entries 
screened  

 

 
 

 
 

  

IPM module V consisting of 10% higher seed rate + seed 
treatment of imidacloprid 600 FS @ 8.75 ml/kg + removal of 
shoot fly dead hearts + fish meal trap @ 10/ha + seed treatment 
of PSB (1x108 cfu/ml) @ 10 ml/kg seed + neem cake @ 500 
kg/ha furrow application at the time of sowing + spray 
azadirachtin 1500 ppm (40 ml/10 litres of water) at 30 DAG and 
at ear head stage, recorded lowest shoot fly, stem borer, grass 
hopper, termite, white grub and Helicoverpa incidence. This 
module also recorded highest grain and fodder kg/ha yield.

Survey was carried out in pearl millet at farmer's fields (72 
field visits and 8 virtual) during summer. Shoot fly (1.93%) 
was the major pest followed by FAW (2.28%), stem borer 
(0.73%), grey weevil (0.84 damage score), Helicoverpa (0.70 
larvae/ 5 ear heads).

Jamnagar: On the basis of per cent grain damage, adult 
emergence, per cent weight loss and germination percentage at 
6 months storage period the entries viz.,  HHB 67 Imp., MH 
2423, MH 2545, Dhanshakti, MH 2543 and ICMV 221 were 
found to be promising against Tribolium sp at Jamnagar.

Jaipur: Based on damage per cent, adult population and per 
cent weight loss, the entries viz., Pusa composite 383, Pusa 
composite 701, MH 2512, JBV 2, MH 2423, MH 2522, MH 
2546, MH2543, MH 2547, MH 2480, RHB 177, MPMH 21, 
MP 596 and HHB 272 were promising against Rhizopertha 
dominica at Jaipur.

PMET-9 
(5 locations)
(Jamnagar, 
Anand, Jaipur 
and Jodhpur 

Monitoring of Fall Army worm (Spodoptera frugiperda) in kharif pearl millet. 
FAW moth adults were observed only at Aurangabad (18 adults over the crop 
period/ 5 traps) and Jamnagar (4 adults over the crop period/ 5 traps) whereas, at 
rest of the locations it was not observed.
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PMBT 1:  Molecular characterization of germplasm of pearl millet 

Experiment 1:   Genetic diversity analysis and molecular characterization of released hybrids and 

varieties of pearl millet 

?A total of 127 SSR primers were used for PCR amplification and study of molecular diversity among 

24 pearl millet genotypes. Out of 127 SSRs, 104 primers amplified products of varying sizes ranging 

from 90 to 600 bp and 35 (27.5 %) were monomorphic and 69 (54.3%) were polymorphic. PIC values 

varied from 0.33 to 0.77.  

?Cluster analysis was carried out among the genotypes using NTSYS and SSR markers discriminated 

well between the genotypes and gave 5 major clusters viz., I, II, III, IV, V and the similarity coefficient 

ranged between 0.27 to 0.75. The genetic relationships among the genotypes were consistent and the 

information revealed through this study is very useful and can be further used in breeding 

programmes. 

Experiment 2:   DNA fingerprinting of identified/advanced hybrid entries of third year testing

?Analysis of MH 2474 and MH 2480 using 36 primers displayed a unique profile. Out of the 36 

primers used, 25 SSR primers (69.4%) were found polymorphic for MH 2474 and 24 SSR primers 

(66.6%) were found polymorphic for MH 2480.

PMBT 2:  Validation of reported markers in pearl millet 

Experiment 1:  Validation of already reported high Fe/Zn markers among pearl millet lines rich in 

Fe and Zn content 

?A total of 97 SSR primers were used for PCR amplification and validation among 16 pearl millet 

genotypes. Out of 97 SSRs, 83 primers amplified products of varying sizes ranging from 90 to 650 bp.  

Experiment 2:  Validation of drought tolerance markers in pearl millet drought/heat tolerant 

genotypes suitable for A1 zone 

?A total of 15 SSR primers specifically reported for drought were used for PCR amplification and 

molecular characterization among 24 pearl millet genotypes. All the 15 SSRs amplified products of 

varying sizes ranging between 100-550 bp with PIC value ranging from 0.41 to 0.69. 

PLANT BIOTECHNOLOGY
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