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Preface

To enable sustainability 
of dryland ecosystems 
in the claimate change 
scenario, the mighty 
millets as nutricereals 
have a greater role 
to play in providing 

food, fodder, and nutitional and livelihood security. To 
enhance millets producitivity and farm income per unit 
area, we need to develop superior millet cultivars with 
diversified genetic base, enhance levels of resistance 
to biotic and abiotic stresses and improved grain 
and fodder quality traits. Further, research activities 
needs to be intensified on alternate uses of millets as 
they offer unique advantage for health being rich in 
micronutrients, particularly minerals and B vitamins as 
well as nutraceuticals.

Being a premier institute for millet research in our 
country, IIMR with its major mandate on improving 
productivity, profitability and sustainability of millets 
under rain-fed eco-system has been a frontrunner in 
varietal improvement and hybrid development. IIMR 
also coordinates multi-disciplinary multi-location 
testing of sorghum production technologies through 
All India Coordinated Research Project (AICRP) on 
sorghum involving a network of testing centers across 
the country and provides effective linkage with seed 
production and developmental agencies.   

It gives me immense pleasure to bring out the annual 
report of the ICAR-Indian Institute of Millets Research 
for the year 2015-16. During the reporting period, 112 
germplasm accessions of sorghum and other seven 

millets were collected from Northwestern parts of 
Maharashtra. New germplasm lines of Foxtail millet, Kodo 
millet and Barnyard millet were characterized for various 
yield traits. Promising genotypes of grain (both kharif and 
rabi), forage and sweet sorghum hybrids, varieties and 
parental lines were developed. New Pearl millet hybrids 
and Finger millet varietal progenies were evaluated. A 
major gene locus for fertility restoration was fine mapped 
for A1 cytoplasm on chromosome 2. Association mapping 
panel for grain iron and zinc factors were formulated 
and diversity in the panel studied besides undertaking 
the development of biparental mapping populations. 
Effort to identify and clone genes responsible for blast 
disease in Finger millet has been initiated. Treatments 
for synchronized flowering of hybrid parents for improved 
hybrid seed yield standardized. New and stable sources 
of resistance against shoot fly, Sugarcane aphid and 
sorghum seed weevil were identified for use in crop 
improvement besides developing an IPM module. 
Artificial inoculation technique for Pokkah boeng or 
twisted top disease of sorghum developed. Promising 
sources of pre- and post-flowering drought tolerance and 
associated key physiological drought adaptive traits were 
identified. Higher genotypic variability in biomass, green 
cane yield, juice yield and percent juice extraction among 
different sorghums genotypes was observed. Suitable 
microorganism for fermentation efficiency and maximum 
ethanol yield from sweet sorghum juice were isolated. 
Profiles of fatty acid and grain micronutrient contents 
in sorghum and pearl millet germplasm lines revealed 
wide variation. With an objective to characterize new and 
useful variation to develop pre-breeding lines for use in 
sorghum breeding program, inter-specific hybrids were 
developed.



Mutants with shoot fly resistance were developed for 
functional genomics applications. Similarly, albino, 
vaiegated and bloomless mutants have also been 
identified which will be useful in basic research. 
Varietal suitability for biscuits making and shelf life 
of hot extruder snacks were assessed. The DUS, 
seed production, extension activities, front-line 
demonstrations, and several advanced training and 
entrepreneurship development programmes effectively 
helped in the transfer of technology.  The scientists 
have published 44 research articles in high impact 
journals of national and international repute, and 
established research linkages with various national 
and international organizations.

The research, development and associated activities 
achieved by the institute were possible due to the 
dynamic leadership, constant support and guidance 
of Dr. T Mohapatra, Secretary, DARE and Director 
General (ICAR), Dr. S Ayyappan, Ex-Secretary, 
DARE and Ex-Director General (ICAR) and Dr. JS 
Sandhu, DDG (Crop Science), ICAR. My sincere 
thanks are also due to Dr. IS Solanki ADG (FFC) 
and several other administrative functionaries at the 
headquarters for their constant encouragement, timely 
advice and assistance. I wish to acknowledge the 

continued financial support received from the Ministry 
of Agriculture, ICAR, DBT, DST, NFBSFARA, DAC, 
PPV&FRA, ACIAR, IUSSTF and Britannia Industries 
Limited. I also appreciate the Principal Investigators 
and the multi-disciplinary teams of sorghum scientists 
at AICRP centers, voluntary centers and private sector 
participants for their contribution in making the nation-
wide sorghum research network a success. I place on 
record my sincere thanks to the National, International, 
Non-Governmental and Private organizations that have 
been supporting us in our endeavors. 

Due credit must be given to the expert services 
rendered by the members of various committees, 
especially those of the Research Advisory Committee, 
Institute Management Committee, all the Project 
Leaders, Scientists and other staff members of this 
institute for their efforts, support and help. I express 
my appreciation to Dr. R Madhusudhana, Dr. P 
Rajendrakumar, and Dr. KV Raghavendra Rao for their 
efforts in compilation and editing this report and Mr. HS 
Gawali for photographs. I also extend my gratitude to 
all my colleagues who are directly or indirectly involved 
in bringing out this Annual Report in time. I welcome 
comments and suggestions to improve the reporting 
and research in future.
						    
	

	 [Vilas A Tonapi] 
	 DIRECTOR
							     
	                                  

Hyderabad
June, 2016



A. Genetic Resources
A total of 112 accessions involving Sorghum (43 acc.), 
Pearl millet (6), Finger millet (13), Foxtail millet (22), 
Barnyard millet (23), Kodo millet (3), Little millet (1) 
and Proso millet (1) were collected from the north-
western part of Maharashtra. Additionally, 5244 acces-
sions of sorghum were augmented from NBPGR, New 
Delhi. Around 5000 sorghum germplasm lines in two 
sets of 2500 lines were evaluated. About 160 foxtail 
millet and 175 Kodo millet accessions including some 
released varieties and core collection accessions were 
characterized for grain yield and related traits. Two 
CMS lines namely SL19A/B (as IC0612155/IC0621156) 
and CMS 29A/B (as IC0612157/IC0612158) were reg-
istered with PGRC, NBPGR, New Delhi.

B. Cultivar Development

Sorghum 

1. Grain Sorghum- Kharif

	 Varietal development: The genotype PVT5-
15 was the highest yielder with 4177kg/ha which 
is more than 10% improvement over the check, 
CSV27 (3751 kg/ha). PVT9-15 and PVT10-15 re-
corded more than 5% increase in grain yield over 
CSV27. IIMR1464 and IIMR1463 out yielded the 
best check, CSV27. Seven advance lines had grain 
yield advantage of 9-51% over CSV20.

	 Hybrid development: Three hybrids, 1111A x 
CB43, 2714A x CB11 and 4114A x CB11 recorded 
20% increase in grain yield over the check, CSH 
25. The hybrids 4114A x CB11 (GMS-5.25 score) 
and 2414A x CB11 (GMS-5.5) exhibited better grain 

mold tolerance than CSH 25 (GMS-7 score). 

	 Parental lines: R lines, DSR-14-R15, DSR-14-R4, 
DSR-14-R23, DSR-14-R30, DSR-14-R24, DSR-
14-R25 and DSR-14-R28 performed better than the 
best check, CSV20. Three B lines, viz., DSR-14-B3, 
DSR-14-B6 and DSR-14-B11 were statistically on 
par with the resistant check, IS18551 in terms of 
shoot fly dead heart percentage.

2. Grain Sorghum-Rabi

	 Varietal development: Thirty-one promising 
genotypes (12 in shallow-medium and 19 in deep 
soils) with significant superiority over checks M35-
1/Maulee and CSV22 were identified.  Based on 
their grain, fodder yields, grain quality and resist-
ance to insect-pests and diseases, SLV-34, 40, 43, 
50, 73, 91, 97, 100, 101, 111, 123 and 135 were 
identified for shallow-medium soils  while SLV-90, 
98, 101, 109, 111, 132, 133, 135, 151, 106, 123, 
130, 131, 134, 80, 100, 102, 116 and 145 were 
promising for deep soils.

	 Hybrid development: The hybrids SPH1741 and 
SPH1742 were consistently superior by 10.59% 
and 9.47% for grain yield and were also superi-
or for fodder yield by 7.39% and 6.62% over the 
check, CSH15R. The new hybrids mature in about 
115 days.  

	 Parental lines: Twelve new CMS lines (SLA9, 19, 
29, 35, 45, 46, 56, 59, 60, 73, 82, and 150) bet-
ter than the 104A in respect of grain quality with 
resistance to insect-pests and diseases have been 
stabilized. Selected R lines were SLR13, 31, 57, 67, 
68, 70, 82, 84, 87, 92, 136, 137 and 143.
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3. Sweet Sorghum

	 The sweet sorghum hybrids ICSA 38 x [(RSCN 
2103 x SSV84)-2-1]-1 and IMS9A x [(RSCN2103 x 
SSV84)-2-1]-1 recorded the highest fresh biomass 
of 80 t/ha and 78 t/ha, respectively and exhibited 
significant superiority of more than 40% over the 
check CSH22 SS. The varieties [(SSV84 x (SPV 462 
x IS21891)-3-1-1)]-1-1 recorded the highest fresh 
biomass of 91 t/ha and was 18% superior to the 
check CSV24 SS. Of the 18 bmr sorghum derivatives 
evaluated, the derivatives (SSV84 x EC582508)-2-
1, BM15NP-28 and [{BN111 x (CSV15 x IS 21891)-
6-7-1}-1-1-2]-1 manifested highest fresh biomass 
of 76 t/ha, 73 t/ha and 64 t/ha, respectively with 
significant superiority of 116%, 110% and 83 % 
over the check SPV2018 (35 t/ha). 

Pearl Millet

	 Hybrid development: Fiftyeight hybrids were 
evaluated. The hybrids 97111A x R13, 02555A × 
R13, 03999A × R13, 03999A × R3 and 02555A × 
R20 flowered early (43-49 days) and were on par 
with the best early maturing checks RHB177 (43 
days) and HHB67 (48 days). Hybrids 02555A  × 
R13, 02555A  × R30 and 11222A × R23, 04999A 
x R22 and 10222A x 07222R recorded high grain 
yield (5-6 t/ha) were on par with the best perform-
ing check 86M86 with a grain yield of 7.1 t/ha. Hy-
brid 97111A x 13666R had high number of produc-
tive tillers (9) and 03333A x R13, 10222A x 07222R 
had a good grain size of 5.3 to 5.8 g/500 grains.

Finger Millet

	 Of the 16 genotypes of finger millet evaluated for 
their grain yield and other agronomic traits, three 
genotypes E&M5 (4.61kg/plot), E&M10 (4.08kg/
plot) and E&M7 (4.04 kg/plot) recorded highest 
grain yield. The genotypes E&M4 (50.67 d) fol-
lowed by E&M6 (56.6 d) were earliest to flower. Of 
the 118 germplasm lines evaluated for yield and 
related traits, IE6165, IE3133, IE4795, IE6322 and 
IE3470 were promising and are useful in hybridiza-
tion programme.

C. Biotechnology

Sorghum

	 Genetic mapping of Rf locus: Fertility restora-
tion locus, Rf2, was fine mapped involving two F2 

populations (296A x RS29 and 296A x DSV1) be-
tween newly developed SSR markers to a region 
delimited to 3.633 kb region on chromosome 2. 
The Rf2 locus was tightly linked with two new SSRs, 
MS-SB02-3460 (0.14 cM) and MS-SB02-37912 
(0.37cM) on both sides and hosted only one gene 
Sobic.002G057050 of PPR gene family. The marker, 
MS-SB02-37912 forms the part of PPR gene and 
could act as a perfect marker in marker-assisted 
breeding for fertility restoration involving Rf2 in 
sorghum breeding.

	 Mapping population development: Two F7 re-
combinant inbred line (RIL) mapping populations 
(SPV1758 × EA10 - contrasting for Cyanogen, 
Trolox Equivalent Antioxidant Capacity, Trypsin In-
hibitor; IS8525 × POP52 - contrasting for Phytate, 
Polyphenol, Trolox Equivalent Antioxidant Capacity) 
were developed for identifying QTL/genes control-
ling the expression of these anti-nutritional factors. 

	 Association mapping: A sorghum association 
panel of 200 accessions (including landraces, germ-
plasm lines, popular cultivars and parental lines) 
with substantial genetic diversity were evaluated 
for grain protein, grain iron and zinc was evaluated. 
Analysis for grain protein content revealed grain 
protein content was in the range of 8 (CSV18)-18% 
(ERS32). Forty-eight SSRs distributed uniformly 
across the sorghum genome were used for geno-
typing. Ten candidate genes of rice, barley, wheat 
and maize with > 85% homology with sorghum ge-
nome were selected and primers were designed for 
use in candidate gene-based association mapping. 

	 Stay green QTL introgression: Foreground se-
lection in BC3F1s was completed with 15 stay green 
QTL linked markers and 26 BC4F1s of CRS4 and 33 
BC4F1s of RSLG262 were developed.

Executive Summary IIMR - Annual Report 2015-16
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Finger Millet

Expressed sequence tag (EST) sequences of defense 
related genes of finger millet and rice were download-
ed from NCBI. Primers were designed for the following 
genes: (i) pathogenesis-related proteins; PR1a, PR1b 
and PR4 (chitinase), (ii) anti-oxidant enzyme genes; 
Cu-Zn Superoxide dismutase, ascorbate peroxidase, 
glutathione peroxidase, class III peroxidase and lipoxy-
genase and (iii) chalcone synthase gene involved in cell 
wall fortification during infection along with the house 
keeping gene, actin, from finger millet. The amplifica-
tion of the primers was confirmed in DNA of variety, 
GPU67 and germplasm line, IE2911 of finger millet.

D. Seed Science

Synchronization of parental lines

	 The Synchronization studies indicated that the CMS 
parent 104A was late by 3 days for 50% flowering 
than male parents SLR84, SLR92 and RS585 of hy-
brids SPH1741, SPH1742 and CSH15R respectively. 
Staggered sowing in all hybrids and N-supplemen-
tation in two hybrids (SPH1741 and SPH 1742) 
could reduce the gap in flowering time much better 
between two parents.

E. Crop Health

(i) Pest management

	 Shoot fly resistance: The range of shoot fly 
dead hearts was 36.7 to 88.1% among the breed-
ing lines. The entries 296B x IS 18551, PBMR3, 
PBMR7, PBMR8, BMR23375, BMR23150, DSRB-
MR1 (BMR lines) and (RS4007 x IS3691)-1-1-1-1, 
(279B x11B2)-ab5 pl 1-1-1-1, (11B2 x RS2309-
1B2)-1-1-1-1, (ICSB51 X 11B2)-2-1-1-1-1 from R 
lines recorded lower dead hearts (<45%) and were 
on par with resistant check IS18551(38-44%). 
Chittapur Local, EP33, PS54, PS164, PS219, RSSV9, 
NRCSFR09-3, GMR309, BS8586, and ICSV700, 
ICSV93046, IC2123, IS2146 were on par with 
IS18551.

	 Sugarcane aphid: Aphids population ranged from 
16.9 to 96.3 aphids/cm2/leaf with an average of 

35.9 aphids/cm2/leaf. Long SPS43 and SLR37 were 
on par with resistant check TAM428. Genotypes, 
SLB81, KR191, Long SPS43 and SLR37 recorded 
lowest damage rating (< 3.5) against the suscepti-
ble check C43 (7.27).

	 Sorghum seed weevil: Highest weevil mortality 
was recorded in the sorghum germplasm, IS920 
whereas least mortality was noticed in IS120. High-
est and least seed damage and weight loss were 
observed in IS3006, IS920 and IS253 respectively. 
The highest inhibition of α- amylase was recorded 
for IS920 and lowest for IS120.

	 Entomo-fungal formulations: Formulations of 
Metarhizium, Ma35, M36 and M52 were effective 
against the spotted stem borer, causing 48.6 %, 
51.4 %  reduction  in deadhearts and stem tun-
neling over the untreated control, and  the results 
were on par with whorl application of carbofuran3G 
@ 8kg/ha.

(ii) Disease management

	 Pokkah boeng: For the first time, it was demon-
strated that artificial inoculation of sorghum plants 
with virulent isolate of Fusarium subglutinans at 
30 DAE by stem injection technique could produce 
high amount of disease under field conditions. This 
technique could be utilized for screening genotypes 
for pokkah boeng resistance.

F. Crop production

(i) Crop Management

	 Summer Sorghum cultivation: kharif hybrids 
CSH14 and CSH16 produced more than 7.0 tons 
grain per hectare and were significantly superior to 
all other sorghum cultivars. Kharif varieties CSV17 
(4.6 tons/ha) and CSV27 (4.4 tons/ha) produced 
double the grain yield over rabi cultivars Phule Re-
vati (2.0 tons) and Phule Anuradha (2.2 tons).  The 
green fodder yield among the sorghum cultivars 
ranged from 34 tons in CSV17 to 123 tons per hec-
tare in CSH13. 

	 Finger millet cultivars: Grain yield of finger millet 
ranged from 1.6 to 3.3 tons /ha, while the fodder 

Executive SummaryIIMR - Annual Report 2015-16
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yield ranged from 9 to 14 tons/ha. VL352 yielded 
the highest grain yield of more than 3 tons/ha, 
while PR202 yielded the highest fodder yield of 
nearly 14 tons/ha. A high harvest index of 26% in 
VL352 contributed to higher grain yield.

(ii) Crop Physiology

Pre- and post-flowering stresses in kharif

	 Positive relationship between leaf area index at 
soft-dough stage and total biomass at maturity 
(r=0.695**, 0.562*, under dry land and irrigated 
conditions respectively) was observed.  Pre-and 
post-flowering drought stress increased the spe-
cific leaf weight by 18.0% over irrigated.  Geno-
types Indore12, 2077B, C43, and CS3541 showed 
significant increase (44-128%) in specific leaf 
weight than others.  Germplasm lines, IS23579, 
IS4698, SPSSV30, IS9108, IS9113, and IS29187 
have maintained higher visual staygreen rating 
(4.0-4.63) under drought stress and were on par 
with check B35 (4.23). SPV1671 (CRS4), CSH30, 
SPV462, CSV17, and Indore12 showed lower mem-
brane injury under moisture stress and non-stress 
conditions and genotypes 27B, CSH 30, CS3541, 
and SPV 1671 showed stability in per day grain 
production across stress and non-stress conditions. 
Key  selectable, and reliable traits to be used for 
screening germplasm and parents for pre-and post-
flowering drought and heat stress include higher 
staygreen, specific leaf weight, relative water con-
tent, membrane stability index, total chlorophyll 
content, grain number m-2, per day grain produc-
tivity and drought susceptibility index.

Post-flowering stresses in rabi

	 Drought tolerance: Thirty-two genotypes were 
evaluated in lysimeter for the key physiological 
drought adaptive traits. For Pattern of water use, 
water extraction in pre-anthesis period was nega-
tively correlated to the water extracted in the post-
anthesis period under both well watered and water 
stressed conditions. The genotypes like IC392140, 
IC 343586, CRS 20 and Phule Maulee recorded 
highest ability to extract the water from the soil 

profile. Similarly, for transpiration efficiency, a two-
fold variations (3.5 to 7.7 g/kg water transpired) in 
transpiration efficiency indicate that there is large 
scope for improving the TE of rabi sorghum to 
adapt to water scarcity during the post-flowering 
growth period. The genotypes which recorded the 
higher TE under the WS conditions are Phule chi-
tra, CRS20, IC392140, Phule Maule, Phule Suchitra 
and IC343586.

	 Salinity tolerance: The range of decrease in 
biomass productions under salinity was from 27 
to 62%. Genotypes DHBM4, SSV74, SSV27, N610 
and ICSSH86 showed least decrease. Brix con-
tent was increased in 15 genotypes under salinity 
with a magnitude of 0.33% to 19.4%. Genotypes 
(NSSV258 x DSSV 13)-3-1-2-1 and DHBM4 were 
promising. No relationship between proportion of 
biomass production and proportion of brix content 
under salinity was observed.

G. Bio-chemistry

Sweet sorghum

	 Biomass and green cane was higher in sweet sor-
ghum genotypes than in forage genotypes. The 
variation of mean biomass in kharif was 29.67 (boot 
leaf) to 25.28 (maturity), in rabi 30.99 (boot leaf) 
to 23.61 (maturity) and in summer 39.95 (boot 
leaf) to 32.85 (maturity). At boot leaf stage, dur-
ing kharif and rabi seasons, maximum biomass and 
green cane was obtained in SSV74 but in summer 
Urja recorded highest biomass and green cane. 
Juice volume and extraction observed to be higher 
in sweet sorghum genotypes. At boot leaf stage, 
CSH22SS, SSV74 and Urja recorded maximum juice 
yield during kharif (24.63), rabi (14.85) and sum-
mer (21.08) respectively. At boot leaf stage, Urja, 
CSV19SS, CSH 22SS recorded maximum percent 
juice extraction during kharif (65.98), rabi (58.53) 
and summer (51.17) respectively.

Juice fermentation

	 Among the strains tested for fermentation ef-
ficiency and maximum ethanol yield from sweet 



sorghum juice, S. pombe var. pombe strain MTCC 
2665 (0.432), S. cerevisiae strain IARI (0.426) and 
K. marxianus var. marxianus MTCC 1389 (0.411) 
showed highest ethanol yield (in g/g consumed 
sugar). S. pombe MTCC 2665 and S. cerevisiae 
strain IARI showed highest fermentation efficiency 
(84.6 % and 83.3 % respectively) over the other 
strains. The organism Kluveromyces marxianus has 
produced maximum biomass and used the sugars 
for its growth.

Fatty acid profiles

	 Fatty acid profiles in sorghum and pearl millet 
grains assessed. Wide variation in the fatty acid 
composition observed. Sorghum is having Nervonic 
acid content of 0.2 to 1.0 % in different germplasm 
lines while it is absent or negligible in pearl millet. 
Nervonic acid is an important fatty acid required for 
myelin growth in nervous system. In pearl millet, it 
was found that floor contains 45-48 % of Linoleic 
acid, a polyunsaturated fatty acid with a potential 
for easy oxidation and development of rancidity.

Grain micronutrient 

	 Though sorghum grains are considered as nutrition-
ally superior compared to fine cereals, the precise 
information on the contents of grain micronutrients 
like Iron, copper, zinc and manganese and trace 
elements like Selenium is lacking. The iron content 
in the tested sorghum genotypes varied from 14 
to 76 mg/kg and zinc from 12 to 40 mg/kg. Grain 
iron and zinc content was high in CSV15, CSV17, 
CSV20, CSV18R, CSV22R, PVK801 and Phule Re-
vati among the varieties, and CSH16, CSH23 and 
CSH30 among the hybrids. Among the parental 
lines CB11, RS585, C43 and 415B had higher grain 
iron and zinc content. 

H. Basic Research
	 Inter-specific hybridization: Inter-specif-

ic hybrids of Sorghum bicolor with S.hewisonii, 
S.versicolor, S. purpureosericeum, S. australiense 
and S.usumberance species were obtained through 
intervention of pollen treatment during pollination.

	 Shoot fly Mutants: Evaluation of the sorghum 
mutants over multi-locations for their reaction to 
shoot fly insect indicated that the performance of 
the mutants (SFM-49, SFM-93, SFM-19, SFM-33, 
SFM-8 and SFM-41; DH <25%) were better over 
the control, IS18551 (DH=39%) for seedling vig-
our, glossiness, oviposition, and dead hearts. Three 
mutant lines (SFM-45, SFM-68 and SFM-85) were 
susceptible than the check IS18551.

	 Chlorophyll mutant: Chloroplast variegated mu-
tant of M35-1 developed. The line is useful in under-
standing the genes involved in chloroplast biogenesis.

	 Bloomless mutant: In order to understand the 
role of epicuticular wax in sorghum, chemical mu-
tation was induced in M35-1. Of the several mu-
tants obtained, some plants were devoid of epicu-
ticular wax load (bloomless) on their leaf and culm 
surface.  The lines are useful in understanding the 
genetics of bloom (epicuticular wax) synthesis and 
genes involved in wax biosynthesis.

	 Albino mutant: RIL progeny heterozygous for al-
bino gene locus developed. The inhertitance indi-
cates monogenic control of albino phenotype.

I. Value-addition and Commercialization
	 Sorghum biscuits: CSH13R and M35-1 were the 

best suitable cultivars for the development of com-
posite biscuits when compared with 100 % wheat. 
Composite biscuits can be developed with sorghum 
and wheat combination of 70:30 with acceptable 
quality. The biscuits prepared with sorghum culti-
var CSH13R and M35-1 showed desirable qualities, 
the CSH13R being a hybrid offers a better choice to 
the industry in terms of lower cost of production to 
the tune of 15-25 %.

	 Shelf life studies: Millet formulation requires 
moisture of minimum 12%. Semolina of sorghum 
from 60 mesh (idli rawa) was found suitable for 
extruder snacks. The organoleptic properties of the 
extruded snack were found to be stable even at 
the end of sixth months and hence storage stability 
and shelf life was up to six months.
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J. Extension Research
	 Economics of pearl millet and finger millet 

cultivation: The cost of cultivation of kharif bajra 
was studied for sample farmers in Jodhpur district 
of Rajasthan, a major bajra growing state of India. 
The gross revenue from bajra cultivation was Rs. 
19,062/ha while the cost of cultivation was around 
Rs 17,769/ha. So the net revenue was Rs. 1,117/
ha. In general, the gross margin was found to be 
Rs.  4,142/ha. Similarly, the cost of cultivation of 
kharif ragi was studied for sample farmers in Tum-
kur district of Karnataka, a major ragi growing state 
of India. The gross revenue from ragi cultivation 
was Rs. 34,000/ha while the cost of cultivation was 
around Rs. 33,316/ha. So the net revenue was Rs. 
684/ha.

K. Institutional Services

(i) DUS Testing

	 During kharif 2015, 13 candidate varieties were 
tested for DUS traits along with 19 reference varie-
ties under 1st year testing. Out of 13 new candi-
date varieties (279B, 279A, CSH30, CB33, CSV27, 
CB11, 415B, 415A, DGJ 022, GK 950, GK952, 
GK951, HTJH3206), eight were from Public sector 
and five were by Private sector. Under 2nd year 
testing six candidate varieties (PMS28A, PMS28B, 
DGJ027, GK4009, CSH27, CSV28) (four from Pub-
lic and two from Private sector) were tested along 
with 15 reference varieties. 

	 During rabi 2015-16, under 1st year testing, 
a total of four farmers’ varieties (Bagdal Peeli 
Jawar, Mogal Goal Jawar, Barsi Jawar, Kodamurka 
Jola) were characterized along with M35-1 as 
reference variety. Under 2nd year testing three 
new candidate varieties (CSV26, CSV29R, DGJ025) 
were characterized for DUS traits along with four 
reference varieties. 

(ii) Sorghum seed production

	 During 2015-16, breeder seed produced under BSP/
NSP crops by IIMR, Hyderabad was 50.14 q which 
is 31.64 (271%) more than DAC indent (18.50q) 

and 29.29q (240%) more than BSP-I allocation 
(20.85 q)

(iii) IPR

	 IIMR has entered into a MoUs with M/s. e-Fresh 
Healthy Foods, Hyderabad, M/s Azure Edge Ven-
tures Pvt Ltd, Bangalore and M/s Harsh Bio-Agro 
Park, Hyderabad for licensing the technology to 
popularize sorghum value added food products as 
per the IPR guidelines.

(iv)  Front-line Demonstrations 

	 During 2015-16, 377 frontline demonstrations on 
rabi sorghum were organized across the states of 
Maharashtra, Karnataka and Telangana. Sorghum 
varieties viz., CSV29R, CSV26R, Phule Suchitra, 
Phule Revati and Parbhani Moti were demonstrated 
along with locally popular cultivar like Maldhandi, 
Lakadi, Dagadi, Halijola, Budda Mallelu (Dagdi 
type), Udgir local and Tandur as checks in farmers’ 
fields at different locations. The demonstrated sor-
ghum varieties gave 52 % higher grain and 38 % 
fodder yields than the local checks. On an average, 
the demonstrated varieties could earn net returns 
of Rs. 35,946/- on the cost of Rs.15,860/- per ha, 
which is  65 % more than the local check.

	 Sorghum in rice-fallows: Fifty field demonstra-
tions were organized on 20 ha in rice-fallows under 
zero-tillage in Guntur district of Andhra Pradesh 
during 2014-15. Results revealed that CSH16 (7.73 
t/ha) yielded significantly better than the popular 
hybrid Mahalaxmi296 (6.64 t/ha) with 77% higher 
net returns. 

	 Socio-economic upliftment of tribal farmers: 
In order to empower the tribal farmers of differ-
ent sorghum growing areas of the country, field 
demonstrations on improved sorghum cultivation 
involving dual purpose sorghum cultivars and new 
technology practices to increase productivity were 
organized in tribal farmer’s fields. It was observed 
that the tribal farmers were benefitted by obtaining 
more than double grain (183%) and 67% higher 
fodder yields with an additional monetary return of 
64% to the tribal farmers.

Executive Summary IIMR - Annual Report 2015-16

8



The Indian Institute of Millets Research 
(IIMR), Hyderabad with its linkages with 
All India Coordinated Research Projects 
(AICRPs) on Sorghum, Pearl Millet and 
Small Millets has been instrumental in 

developing high yielding varieties and hybrids of 
Sorghum and Pearl Millet, and high yielding varieties of  
Small millets, as well as novel production and product 
development technologies. The IIMR conducts basic 
and strategic research, while AICRPs on sorghum 
with 21 centres across 10 states, pearl millet with 14 
centres located in 10 states, and small millets with 13 
centres over 9 states undertakes applied research and 
pilot extension work in a network mode. In fact, the 
All-India Coordinated Sorghum Improvement Project 
(AICSIP) was established in December 1969 with 
the main objective of conducting research on grain 
and forage sorghum improvement. Its coordinating 
unit was initially located at the main station of Indian 
Agricultural Research Institute (IARI) at New Delhi, 
which was in 1970 shifted to IARI Regional Station, 
Hyderabad. The IARI regional station at Hyderabad was 
reframed as the National Research Centre for Sorghum 
(NRCS) in 1987 and the AICSIP was integrated with 
this centre, which was later upgraded as Directorate 
of Sorghum Research (DSR) in 2009 and recently 
as the Indian Institute of Millets Research (IIMR) in 
2014. During 1991, a research station to support the 
rabi sorghum research activities was established at 
Solapur (Maharashtra). Another centre on off-season 
nursery was also established at Warangal (Telangana) 
in 1995 as a national facility to support AICRP-sorghum 
researchers of the country. 

The overall objective of IIMR is to enhance production, 
productivity and profitability of millets to enable the 

agricultural sector to accelerate the transformation of 
"subsistence farming" to "market and income-generation 
oriented" millet production system. Accordingly, IIMR 
focuses on resolving commodity-specific production 
constraints, matching agricultural, processing and 
value addition processes and technologies to market 
opportunities which provide additional farm income and 
creating off-farm employment especially in the semi-
arid tropical millet growing regions in India to usher in 
livelihood, food and nutritional security, thus justifying 
amply the need for public and private investment in 
millets research and development. 

Mandate of IIMR
•	 Basic and strategic research to increase 

productivity of millets and their diversified 
utilization for enhancement of profitability. 

•	 Coordination and development of improved crop 
production and protection technologies of millets.

•	 Training and consultancy on millet production 
and utilization.

•	 Dissemination of technologies and capacity  
building.

All India Coordinated Research Project on 
Sorghum (AICRP on Sorghum, Hyderabad)

At present, the AICRP on Sorghum has 21 centres, 
spread throughout the sorghum-growing areas of the 
country, covering the kharif and rabi types of sorghum. 
Fourteen of the 21 centres conduct research on kharif 
sorghum (Akola-Maharashtra, Phaltan-Maharashtra, 
Indore-MP, Palem-Telangana, Bapatla-Andhara Pradesh, 
Coimbatore-Tamil Nadu, Chamrajnagar- Karnataka, 
Surat-Gujarat, Deesa-Gujarat, Udaipur-Rajasthan, 
Diggi Tonk-Rajasthan, Pantnagar-Uttaranchal, Hisar-
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Haryana, and Kovilpatti-Tamil Nadu), while 4 centres 
(Rahuri-Maharashtra, Bijapur-Karnataka and Tandur-
Telanagana, Gulberga-Karnataka) concentrate on 
rabi sorghums. Two centres work on both kharif and 
rabi sorghums (Dharwad-Karnataka and Parbhani-
Maharashtra). The centres at Hisar, Pantnagar, Ludhiana 
and Deesa also conduct research on forage sorghum. 
Besides above centres, several voluntary centres also 
work in tandem to conduct multi-location trials and add 
to novel technology and products. Under Tribal Sub-
Plan focused efforts and execution of the programmes 
is in place in tribal areas of Maharashtra, Telangana to 
popularize the new high yielding cultivars to increase 
profitability to tribal farmers.  The improved sorghum 
production technologies and practices are also being 
demonstrated in tribal areas, apart from extensive 
training for improving sustainable livelihood of tribals.

Mandate of AICRP on Sorghum
•	 Develop hybrids, varieties, parental lines and 

novel genetic stocks and conduct and monitor 
multi-location testing of coordinated trials.

•	 Develop and popularize integrated crop 
production technologies and plant protection 
practices to major insect and diseases.

•	 To participate in publicly- funded activities 
encompassing Breeder Seed production, 
Front-line demonstrations and Tribal sub-Plan 
programmes.

Financial Status: 2015 -16

Staff Position 
 (As on 31 March 2016)

Category Plan Non-Plan
Sanction Expenditure Sanction Expenditure

IIMR 551.00 550.94 1331.73 1318.39
AICRP-Sorghum 775.00 775.00 - -

Category Sanctioned In position Vacant
RMP 01 01 0
Scientific 48 39 09
Technical 41 26 15
Administrative 21 14 07
Supporting 24 11 13
Total 135 91 44

Introduction IIMR - Annual Report 2015-16
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A. Genetic resources

Sorghum

Germplasm collection and distribution
A total of 112 accessions involving sorghum (43 

acc.), pearl millet (6), finger millet (13), foxtail millet 
(22), barnyard millet (23), kodo millet (3), little millet 
(1) and proso millet (1) were collected from the north-
western part of Maharashtra covering the regions of 
Dhule and Nandurbar. Significant variability in traits like 

seed color, glume color and ear head compactness of 
sorghum and millets were observed (Figure 1). Besides 
this, 5244 accessions of sorghum were augmented 
from NBPGR, New Delhi. To the bonafied sorghum and 
other millet researchers of the country, 2094 accessions 
comprising barnyard millet (61), finger millet (179), 
foxtail millet (143), kodo millet (132), little millet (122), 
pearl millet (5), proso millet (47) and sorghum (1405) 
were distributed. 

Fig.1. Variability in collected sorghum and millet germplasm lines
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Germplasm characterization
Around 5000 germplasm lines in two sets of 2500 

lines were evaluated at IIMR-Hyderabad centre and 
IIMR-Solapur center during kharif 2015. Pre-harvest 
data on 10 traits were recorded in both sets. The 
plant height was most variable character followed by 
leaf length and days to 50% flowering. Descriptive 
statistics on four pre-harvest traits of 5000 accessions 
characterized at IIMR – Hyderabad and IIMR-Solapur 
are presented in Table 1.

Improved sources of shoot fly resistance
The line NRCSFR 07-5 was a derivative of 27B x 

IS 2122. Selections for shoot fly resistance were made 
right from F2 till F6 by sowing the crop in mid July along 
with the application of fish-meal to ensure high shoot 
fly population. The line was tested under AICSIP for 
four years (kharif 2007 to 2010). NRCSFR 07-5 was 
observed to perform better than the elite parent, 27B 
which recorded 71.5% shoot fly dead hearts (Figure 
2). NRCSFR 07-5 (INGR 15006) was registered with 
NBPGR, New Delhi.

Seed hardness and grain oil content
A total of 293 sorghum genotypes representing the 

mini core collection and elite lines as well as parental 
lines were evaluated for seed hardness and grain 
oil content using seed hardness tester and bench-
top pulsed NMR analyzer respectively. Average seed 
hardness of the genotypes was 5.79 kg with a range of 
1.96 (IS33023) to 17.3 kg (IS19153). Grain oil content 
ranged from 1.58% (IS29914) to 6.59% (IS30466) 
with an average of 2.97%. Seven genotypes (IS30466, 
IS30443, IS1212, IS30507, IS30383, IS29654 and 
IS30451) recorded oil content above 5.0%, and 23 
additional genotypes recorded oil content between 
4.0% and 5.0%. No correlation (r = 0.06) between 
seed hardness and oil content was recorded. 

Foxtail millet
About 160 foxtail millet accessions including some 

released varieties and core collection accessions 
were characterized for grain yield and related traits  
(Table 2) and substantial variability was observed for 
all the traits studied. 

Table 1. Levels of germplasm variability in two sorghum centers

Traits
Hyderabad Solapur

Min. Max. Mean Min. Max. Mean

Days to 50% flowering 44.0 97.0 64.0 40.0 78.0 54.8

Leaf length (cm) 23.2 91.2 65.0 26.5 92.0 56.9

Leaf width (cm) 2.5 10.9 6.9 2.7 12.5 6.4

Plant height (cm) 64.0 348.0 189.7 50.0 266 149.3
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Table 2. Foxtail millet accessions with superior performance

Accession 
Name

Days to 
flowering

Plant 
height 
(cm)

Number 
of basal 
tillers

Peduncle 
length 
(cm)

Panicle 
Exertion 

(cm)

Inflorescence 
length (cm)

Grain 
weight 

(g/plant)

1000-grain 
weight (g)

Early flowering
ISe 1563 30 87.7 9.7 32.3 15.3 14.1 14.2 2.38
ISe 1647 38 102.0 0.0 30.7 9.0 15.7 3.0 2.92
ISe 827 40 83.0 0.0 35.5 18.0 9.0 7.5 2.72
ISe 1067 40 104.0 0.0 31.0 11.0 22.0 8.0 2.88
ISe 1151 40 85.3 4.0 34.3 18.7 14.0 8.7 2.34
ISe 1181 40 109.3 0.0 25.7 6.8 20.3 17.4 2.58
ISe 1227 40 65.7 12.0 24.3 14.9 6.8 4.4 2.70
Dwarf plant stature
ISe 1299 47 57.0 14.3 19.7 6.3 10.3 7.6 3.42
ISe 1234 44 64.0 6.7 24.7 16.5 7.0 9.7 2.94
ISe 1227 40 65.7 12.0 24.3 14.9 6.8 4.4 2.70
ISe 1302 60 71.3 19.3 26.7 11.0 9.7 4.5 2.86
ISe 827 40 83.0 0.0 35.5 18.0 9.0 7.5 2.72
ISe 1118 42 83.3 33.0 27.8 15.7 11.5 24.5 2.62
ISe 1009 44 83.7 10.3 28.7 16.7 13.3 15.0 3.02
ISe 719 42 84.7 7.3 26.7 17.3 38.3 7.4 3.40
High tillering
ISe 703 62 132.7 21.0 22.3 4.5 22.7 65.4 3.00
ISe 1363 50 106.0 20.7 22.0 5.3 20.7 20.8 2.88
GS 576 56 111.3 20.0 23.3 3.7 17.7 29.7 2.56
ISe 388 54 140.0 18.7 22.3 6.0 24.3 48.8 2.94
ISe 710 58 119.3 18.0 19.7 3.5 20.7 21.8 3.12
ISe 1820 56 127.7 17.7 20.0 7.0 17.7 32.0 3.10
ISe 663 65 112.3 17.0 23.3 5.7 23.3 32.1 2.90
GS 1308 62 129.0 16.0 23.3 8.3 24.7 40.2 3.02
ISe 907 60 148.0 15.7 20.0 7.3 23.7 21.6 3.08
GS 77 58 127.7 15.7 20.0 3.4 20.3 14.5 3.04
Long inflorescence
ISe 1059 60 187.7 6.5 22.0 5.0 29.0 24.1 1.40
ISe 1745 54 135.0 9.7 27.7 6.7 28.0 52.4 2.66
ISe 785 55 132.3 3.3 27.3 7.5 27.7 17.5 3.00
ISe 140 56 150.7 4.7 22.0 4.7 27.7 23.7 3.08
ISe 963 56 130.7 7.3 22.7 0.5 27.7 44.1 3.14
ISe 1488 70 135.0 5.3 27.0 1.6 26.7 12.3 3.16
ISe 781 54 122.0 3.7 28.0 3.0 25.7 8.5 3.10
ISe 1387 44 94.7 9.3 21.3 1.2 25.3 19.4 2.84
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Accession 
Name

Days to 
flowering

Plant 
height 
(cm)

Number 
of basal 
tillers

Peduncle 
length 
(cm)

Panicle 
Exertion 
(cm)

Inflorescence 
length (cm)

Grain 
weight 
(g/plant)

1000-grain 
weight (g)

High grain yield
ISe 364 58 139.0 10.0 22.7 6.7 22.3 71.2 3.20
ISe 703 62 132.7 21.0 22.3 4.5 22.7 65.4 3.00
GS 2040 52 121.0 18.0 22.0 2.8 20.7 60.5 3.50
ISe 1745 54 135.0 9.7 27.7 6.7 28.0 52.4 2.66
ISe 388 54 140.0 18.7 22.3 6.0 24.3 48.8 2.94
ISe 941 60 130.7 15.3 20.3 3.5 20.0 47.9 2.66
ISe 507 70 127.0 14.7 25.7 6.3 21.7 44.5 2.88
ISe 963 56 130.7 7.3 22.7 0.5 27.7 44.1 3.02
GS 2041 56 127.0 12.0 24.3 3.2 22.0 44.0 3.18
GS 792 61 113.7 5.7 14.3 4.3 20.3 43.6 3.14
GS 372 59 131.7 9.3 19.0 5.0 23.0 43.1 2.54
ISe 1655 54 132.0 12.3 36.3 12.3 19.7 42.0 2.56
GS 1308 62 129.0 16.0 23.3 8.3 24.7 40.2 3.02
Large and thick inflorescence lobes
ISe 195 62 114.0 8.7 19.0 5.7 24.7 26.4 2.64
ISe 1181 40 109.3 0.0 25.7 6.8 20.3 17.4 2.58
ISe 1009 44 83.7 10.3 28.7 16.7 13.3 15.0 3.02
Compact inflorescence
ISe 1181 40 109.3 0.0 25.7 6.8 20.3 17.4 2.58
ISe 1009 44 83.7 10.3 28.7 16.7 13.3 15.0 3.02
ISe 1736 62 110.0 18.0 32.3 15.0 16.0 48.0 2.62
GS 656 62 144.7 13.7 21.3 5.7 22.0 33.4 2.78
ISe 1134 46 101.7 15.0 29.0 11.3 19.8 28.4 2.50
ISe 1118 42 83.3 33.0 27.8 15.7 11.5 24.5 2.62
ISe 1563 30 87.7 9.7 32.3 15.3 14.1 14.2 2.38

Kodo Millet
About 175 kodo millet accessions including core collec-
tion accessions were characterized for grain yield and 

related traits (Table 3) and substantial variability was 
observed for all the traits. 
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Table 3. Performace of Kodo millet accessions 

Entry Name Days to  
Flowering

Plant 
height 
(cm)

Inflorescence 
length (cm)

No. of 
Racems 

above thumb

Length of 
longest 
Raceme 

(cm)

No. of ba-
sal tillers

Grain 
yield (g/
plant)

1000-grain 
weight (g)

Early flowering
IPs 318 72 63.0 20.0 4 6.3 30.0 23.4 4.48
IPs 741 72 38.7 21.3 3 6.4 24.0 16.5 5.42
IPs 777 72 38.0 28.3 2 6.6 11.7 27.2 5.14
GPLM 543 72 71.7 23.3 3 6.2 27.3 18.0 4.60
GPLM 549 72 48.0 18.0 3 5.4 14.3 12.4 3.94
GPLM 550 72 52.7 15.3 3 6.3 30.3 17.2 4.38
GPLM 559 72 55.3 13.0 3 6.5 29.3 14.9 4.52
GPLM 578 72 65.0 13.0 3 7.1 16.0 22.8 4.32
GPLM 747 72 38.3 17.3 3 6.0 15.3 24.8 4.92
GPLM 753 72 57.3 18.3 3 6.2 26.3 30.2 4.80
GPLM 858 72 53.3 14.3 3 6.4 21.7 25.7 4.84
Dwarf plant stature
IPs 68 101 23.0 22.0 3 4.8 37.0 18.0 4.24
IPs 69 101 27.5 14.5 3 5.2 18.5 17.5 4.66
IPs 176 91 33.0 19.0 3 5.3 23.0 44.0 4.62
IPs 606 76 34.0 23.7 4 5.8 18.0 39.3 5.36
Long inflorescence
IPs 172 109 61.0 31.0 3 7.3 21.0 23.9 4.02
IPs 706 101 56.3 30.0 3 5.2 20.7 22.4 4.48
IPs 287 101 62.7 30.0 4 7.4 24.0 26.1 5.26
High tillering
GPLM 570 78 57.0 14.7 3 6.4 44.3 25.8 3.42
IPs 344 101 59.3 26.3 3 5.1 37.3 24.9 4.34
IPs 68 101 23.0 22.0 3 4.8 37.0 18.0 4.24
IPs  872 91 54.3 23.0 3 7.1 36.7 30.7 4.62
IPs 614 91 38.7 23.3 3 5.1 35.0 36.6 4.56
IPs 270 91 49.0 23.3 3 6.1 35.0 23.8 4.94
High grain yield
IPs 585 76 43.7 15.7 3 5.2 23.7 45.4 4.66
IPs 176 91 33.0 19.0 3 5.3 23.0 44.0 4.62
IPs 274 117 65.7 26.0 3 8.0 31.7 40.8 3.32
IPs 785 105 37.0 25.0 3 6.4 30.7 40.7 4.50
IPs 606 76 34.0 23.7 4 5.8 18.0 39.3 5.36
IPs  928 106 54.0 23.0 3 6.5 21.0 38.0 5.26
IPs 429 96 42.3 18.7 3 5.7 28.7 37.9 4.50
IPs 614 91 38.7 23.3 3 5.1 35.0 36.6 4.56
IPs 240 75 49.0 15.3 3 6.4 27.7 33.3 4.44
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Entry Name Days to  
Flowering

Plant 
height 
(cm)

Inflorescence 
length (cm)

No. of 
Racems 

above thumb

Length of 
longest 
Raceme 

(cm)

No. of ba-
sal tillers

Grain 
yield (g/
plant)

1000-grain 
weight (g)

IPs 599 101 54.7 20.3 3 5.6 24.0 33.1 4.16
IPs 245 86 58.3 19.7 3 5.9 20.0 32.5 4.50
IPs 388 96 49.0 16.7 4 5.9 27.3 31.2 4.44
IPs 292 101 72.0 29.7 3 6.5 12.7 30.9 5.64
IPs  872 91 54.3 23.0 3 7.1 36.7 30.7 4.62
GPLM 753 72 57.3 18.3 3 6.2 26.3 30.3 4.80
High 1000-grain weight
IPs 279 117 85.7 25.7 3 7.2 20.7 15.2 6.00
IPs 275 117 74.0 27.0 3 8.3 27.0 22.4 5.88
IPs 593 86 50.0 17.7 3 5.7 28.7 26.7 5.74
GPLM 614 109 64.3 29.3 3 8.4 24.3 17.8 5.72
IPs 292 101 72.0 29.7 3 6.5 12.7 30.9 5.64
GPLM 505 74 40.3 21.0 3 7.0 21.7 18.1 5.46
GPLM 580 75 51.3 18.3 3 6.2 16.0 22.0 5.42
IPs 741 72 38.7 21.3 3 6.4 24.0 16.5 5.42
IPs 694 109 62.7 26.7 3 6.6 14.7 11.7 5.42
Semi compact ear appearance with high grain yield
IPs 176 91 33.0 19.0 3 5.3 23.0 44.0 4.62
IPs 785 105 37.0 25.0 3 6.4 30.7 40.7 4.50
IPs  928 106 54.0 23.0 3 6.5 21.0 38.0 5.26
IPs 614 91 38.7 23.3 3 5.1 35.0 36.6 4.56
IPs 245 86 58.3 19.7 3 5.9 20.0 32.5 4.50

Barnyard millet
A core collection of 96 genotypes from ICRISAT, 

31 accessions from All India Coordinated Research 
Project on Small Millets (AICRPSM), Kolhapur and 42 
germplasm accessions from AICRP on small millets, 
Bengaluru were sown along with two checks (VL129 
and VL172) in augmented design during Kharif 2015. 
High variability was observed for days to 50% flower-
ing (39-89 days), plant height (50-230 cm), peduncle 
length (1-13 cm), length of inflorescence (8-26 cm) 

and number of raceme in the inflorescence (7- 44). 
Other descriptors for plant type, growth habit, inflores-
cence shape and compactness were also scored as per 
IBPGR descriptors. Substantial variation was recorded 
for these traits (Figure 3 and 4). Promising genotypes 
were identified for days to 50% flowering (IEc 344, 
346, 436 and 543), plant height (IEc566, GECH22, 654 
and 667), and high tiller number (IEc566, IEc301 and 
IEc316).
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Fig.3. Variability for plant morphology in Barnyard millet accessions

Fig.4.Variability for panicle characteristics in Barnyard Millet accessions

Registration of genetic stocks at NBPGR, New 
Delhi
Two CMS lines namely SL19A/B (as IC0612155/
IC0621156 : MS line with more branches, long panicle, 
high yield) and CMS 29A/B (as IC0612157/IC0612158 ) 
(Early MS line with compact head, high yield and more 
branches) were registered with PGRC, NBPGR, New 
Delhi.

B. Cultivar Development

Sorghum

i. Grain Sorghum- Kharif

Varietal development
Fifteen advanced breeding nursery lines were evalu-

ated for grain yield and quality over the varietal checks, 

CSV20 and CSV27 in RCBD with three replications to 
identify better varieties with improved grain yield. The 
genotype PVT5-15 was the highest yielder with 4177 
kg/ha which is more than 10% improvement over the 
check, CSV27 (3751 kg/ha). PVT9-15 and PVT10-15 
recorded more than 5% increase in grain yield over 
CSV27 (Table 4). 

In another study, promising and genetically uniform 
advance breeding lines were evaluated along with va-
rietal (CSV20 and CSV27) and restorer (C43) checks 
during  2015. The grain yield ranged from 1069 to 3808 
kg/ha. The lines IIMR1464 and IIMR1463 out yielded 
the best check, CSV27 (Table 5). Seven advance lines 
had grain yield advantage of 9-51% over CSV20. Eight-
een lines had better grain yield over C43, which can be 
further evaluated for combining ability.
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Table 5. Performance of selected advance breeding lines

Adv. breeding 
line/Check

Pedigree Days to  
flower

Plant height 
(cm)

Panicle 
length (cm)

Panicle 
weight (g/ 

plant)

Grain yield 
(kg /ha)

IIMR 1463 C43 × CB10 75 201 28.3 71.6 3497
IIMR 1464 C43 × CB 23 76 170 25.2 86.4 3808
IIMR 1466 UPMC 503 × C43 72 229 25.3 66.7 3005
IIMR 1467 UPMC 503 × C43 74 231 24.7 73.9 3183
IIMR 1471 RS673 × UPMC503 80 198 27.5 71.1 3017
IIMR 1477 C43 × ICSR89022 76 161 25.4 66.0 2759
IIMR 1487 CSV17 × ICSR16 77 182 25.2 68.2 3234
CSV 20 
(Check)

75 233 22.4 54.9 2528

CSV 27 
(Check)

78 228 23.7 80.4 3341

C 43  
(Check)

81 125 20.0 60.2 2817

Mean 76 201 25.1 56.7 2275
S.E.m 1.8 12.3 1.4 7.5 393
C.D. (5%) 5.2 35.2 4.1 21.5 1123

Hybrid development
One hundred and ten experimental hybrids based 

on 21 A and 14 R lines were sown in RCBD with three 
replications along with the checks, CSH16, CSH25, 
CSH30 and CSH14. Data was recorded on days to 
flower, plant height, grain yield, 100 seed weight and 
grain mould score. Of the 110 hybrids evaluated, three 

hybrids, 1111A x CB43, 2714A x CB11 and 4114A x 
CB11 recorded more than 20% increase in grain yield 
over the check, CSH 25 (Table 6). Among these, 2714A 
x CB11 was flowered early with 65 days to flower. An-
other early hybrid, 2714A x CB33 recorded 13% in-
crease in grain yield over CSH25. Bold seed was ob-
served in 4414A x CB25 (3.56g/100 seeds), 2K14A x 

Table 4. Performance of advanced breeding nursery lines in preliminary varietal trial

Pedigree Days to 
50% flower

Plant height 
(cm)

Panicle 
length (cm)

Grain yield 
(kg/ha)

% increase 
over 

CSV 27

100 seed 
weight (g)

Grain mold 
score (1-9 

scale)
PVT1-15 74 197 28.2 3906 4.1 2.54 6.00
PVT5-15 75 263 28.07 4177 11.3 2.14 6.33
PVT9-15 70 271 27 4024 7.2 2.71 6.67
PVT10-15 73 264 29.27 3939 5.0 2.72 7.00
CSV27 (C) 74 241 26.8 3751 0.01 2.7 6.00
CV(%) 3.8 6.9 7.56 19 8.8 12.27
CD 5% 8.5 49 6.52 1870 0.69 2.45
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Table 6. Performance of promising sorghum hybrids during kharif 2015

Pedigree Days 
to 50% 
flower

Plant 
height 
(cm)

Panicle 
length (cm)

Grain yield 
(kg/ha)

% increase 
over CSH 

25

100 seed 
weight 

(g)

Grain mold 
score  
(1-9)

461A x CB39 65 185 29.2 5815.9 6.30 2.74 6.67

461A x CB44 66 215 33.2 5496.1 0.46 2.4 5.67

1111A x CB39 69 195 28.2 5584.5 2.07 2.42 5.83

456A x CB44 66 180 25.4 5685.5 3.92 2.75 6.50

1194A x CB45 74 156 27.7 5142.6 -6.00 1.95 5.83

693A x CB38 68 216 27.9 4582.9 -16.23 2.25 5.83

693A x CB44 66 224 26.0 5916.9 8.15 2.77 6.00

461A x CB10 69 258 29.5 5845.4 6.86 3.19 5.67

1111A  x CB43 73 190 29.0 6800.7 24.33 3.02 6.67

463A x CB42 68 188 37.3 6060.0 10.79 2.54 6.83

6713A x CB41 68 204 36.9 6262.0 14.48 3.02 6.17

2714A x CB11 65 219 38.0 7208.9 31.79 3.04 7.00

2714A x CB33 64 186 34.2 6192.6 13.21 3.07 6.75

2414A  x C85 68 191 35.2 6060.0 10.79 2.47 7.00

2414A x CB11 69 229 33.8 5990.6 9.52 2.83 5.5

1114A x CB11 67 197 29.9 6426.1 17.48 2.31 6.75

4314A x CB25 64 210 27.3 6375.6 16.56 2.86 7.50

4114A x CB11 69 196 34.9 6918.5 26.48 2.37 5.25

4414A x CB11 69 188 32.3 6476.6 18.40 2.71 6.50

4414A x CB25 66 177 20.9 5807.5 6.17 3.56 8.00

8914A x CB11 66 193 29 6179.9 12.98 2.75 8.00

2K14A x CB25 65 186 31.8 5807.5 6.17 3.41 6.00

27A x CB33 67 260 35.5 6186.2 13.09 2.7 6.25

CSH 25 71 215 34.2 5470.8 0.00 2.86 7.00

CSH 30 65 209 35.6 4944.8 -9.62 2.73 6.17

CV (%) 1.63 6.01 11.18 16.3 - 14.37 10.53

CD (5%) 3.6 36.1 10.65 2624.4 - 1.15 2.25

CB25 (3.41g/100 seeds) and 461A x CB10 (3.1 g/100 
seeds) while the check showed 2.86g per 100 seeds. 
The best hybrid with high grain mould tolerance was 

4114A x CB11 (GMS-5.25 score) followed by 2414A x 
CB11 (GMS-5.5 score). The check, CSH 25 recorded 
grain mould score of 7.0 in this trial.
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Table 7. Performance of selected experimental hybrids

Hybrid/Check Days to flower Plant height 
(cm)

Panicle length 
(cm)

Panicle weight 
(g / plant)

Grain yield 
(kg /ha)

3015A × DSR 983 67 190 26.9 99.1 4763
3025A × DSR 1490 69 158 29.1 83.4 4702
3025A × DSR 1150 66 188 27.7 99.4 4670
27A × DSR 983 70 257 29.6 94.3 4613
27A × DSR 955 68 185 28.9 92.8 4539
3025A × DSR 1146 65 172 26.4 90.7 4521
27A × DSR 1463 66 244 31.0 94.2 4501
27A × DSR 1146 66 228 28.3 80.3 4381
3011A × DSR 983 67 181 26.9 88.5 4363
CSH 16 (Check) 66 178 29.5 80.4 3982
CSH 30 (Check) 66 182 29.2 92.9 4387
Mean 66 175 27.4 79.2 3847
C.D. (5%) 5 20 3.0 20.8 1154

In another study, 60 A × R experimental hybrids were 
evaluated along with the parental lines and checks 
(CSH16, CSH25 and CSH30) in a Balanced Incomplete 
Block Design during kharif 2015 (Table 7). Nine cross 
combinations exhibited grain yield advantage of > 10% 
over CSH16, and seven crosses exhibited grain yield 
advantage up to 9% over the check, CSH30. These 
hybrids can be further evaluated and superiority over 
the checks can be ascertained. 

Parental lines
Evaluation of R lines

Thirty advanced generation R lines were evaluated for 

their agronomic performance along with four checks, C43, 
CSV17, CSV20 and CSV27. Seven test entries, viz., DSR-
14-R15, DSR-14-R4, DSR-14-R23, DSR-14-R30, DSR-14-R24, 
DSR-14-R25 and DSR-14-R28 performed better than the best 
check, CSV20 (Figure 5). The top ranking line, DSR-14-R15 
also recorded highest fodder yield (10328 kg/ha) with 217 
cm plant height and 76 days to flower. DSR-14-R4 was tall-
est with 238 cm height, and DSR-14-R1 took maximum time 
to flower (82 days). Two R lines, viz., DSR-14-R5 and DSR-
14-R30 were statistically on par with the resistant check, IS 
18551 in terms of shoot fly dead heart percentage,
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Fig. 5. Performance of selected R lines



Evaluation of B lines
Twelve advanced B lines were evaluated in RBD along 

with checks, 296B and 27B. DSR-14-B9 and DSR-14-B5 yield-
ed better than 296B (3948 kg/ha) with grain yield advantages 
of 8.5% and 4.3%, respectively (Figure 6). Three B lines, viz., 
DSR-14-B3, DSR-14-B6 and DSR-14-B11 were statistically on 
par with the resistant check, IS 18551 in terms of shoot fly 
dead heart percentage.

Combining ability of new female lines
Eleven new female lines were tested for their combin-

ing ability using five promising male parental lines, i.e. C43, 
C85, CB11, CB33 and CB25. For earliness, 2K14A, 2714A and 
8914A showed better combining ability. 2714A and 2K14A 
showed positive combining ability (Figure 7) for yield com-
ponents like panicle length and 100 seed weight. For yield, 
4314A, 2714A, 4414A and 8914A were good combiners.  

Fig. 6. Performance of selected B lines

Fig.7. Combining ability of new MS lines for grain yield

Legend : P46- 2714A; P48-2414A; P49-1114A; P50-4314A; P51-4114A; P52-4414A; P54-8914A; P55-PF14A; P56-2K14A; 
P57-27A; P58-C43; P59-C85; P60-CB11; P61-CB33; P62-CB25
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ii. Grain Sorghum-Rabi

Varietal development
Improved varietal lines were evaluated separately 

in shallow-medium and deep soils in replicated tri-
als at Solapur. Thirty-one promising genotypes (12 in 
shallow-medium and 19 in deep soils) with significant 
superior over checks M35-1/Maulee and CSV22 were 
identified. Based on their grain, fodder yields, grain 
quality and resistance to insect-pests and diseases, 
SLV-34, SLV-40, SLV-43, SLV-50, SLV-73, SLV-91, SLV-
97, SLV-100, SLV-101, SLV-111, SLV-123 and SLV-135 
were identified for shallow-medium soils  while SLV-
90, SLV-98, SLV-101, SLV-109, SLV-111, SLV-132, SLV-
133, SLV-135, SLV-151, SLV-106, SLV-123, SLV-130, 
SLV-131, SLV-134, SLV-80, SLV-100, SLV-102, SLV-116 
and SLV-145 were promising for deep soils. These lines 
were screened for insect-pests and disease resistances 
at multi-locations under AICRP-Sorghum. Some lines 
identified as tolerant to biotic and abiotic stresses are 
given below (Table 8).  

Hybrid development
Hybrids in multi-location trails

During Rabi 2014-15, in advanced varietal hybrid 
trial (AVHT) under deep soil, the hybrid SPH1741 and 
SPH1742 gave 10.4 % and 6.8 % more grain yield 
than the hybrid check CSH15R respectively. Similarly, 
for fodder yield SPH1741 and SPH1742 were superior 
by 8.0% and 6.9% over CSH15R respectively. In IVHT 
(deep soil), SPH1799 was significantly superior to the 
check hybrid CSH15R and gave 18.1% more grain and 
6.3% more fodder yield.

Based on the performance of hybrids over the past 
three years of multi-location testing in Rabi 2012-
13, 2013-14 and 2014-15, the hybrids SPH1741 and 
SPH1742 were consistently superior to check hybrid 
CSH15 by 10.59% and 9.47% for grain yield respective-
ly and were also superior for fodder yield by 7.39% and 
6.62% over the check, CSH15R. The new hybrids ma-
ture in about 115 days.  The performance of the hybrids 
over three years of multi-location test is given in Table 9.

Table 8. Promising advanced breeding lines for biotic and abiotic stresses

Table 9. Performance of hybrids over 3 years in Deep soil

Stress trait Promising entries
Shoot fly SLB72, SLB135, SLB138,  SLV131, SLV145 
Shoot bug SPH1742,  CRS11, CRS20, SLV40, SLB19,  SLR37, SLB50, SLB80 
Stem borer SLV133, SPV2330
Sugarcane aphids SPH1742, SLB84, SLB138, SLB146,  SLR37, SLR81, 
Charcoal rot SPH1742, SLB118, SLB119, SLR90, SLR97, SLR100, SLR102, SLR109, SLR111 
Drought CRS49, CRS50,  SLV181, SLV182, SLV184, SLV168, SLV188, SLV190

Entry Grain yield (kg/ha) Fodder yield (kg/ha)
2012-13 2013-14 2014-15 Mean 2012-13 2013-14 2014-15 Mean

SPH1741 2870 2330 2788 2663 6148 6286 7183 6539
SPH1742 2794 2419 2696 2636 6126 6241 7108 6492
SPH1746 2736 2332 2616 2561 6923 6780 6562 6755
CSH15R (C) 2432 2267 2525 2408 5840 5778 6650 6089
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Experimental Hybrids
Forty new experimental hybrids were evaluated 

in two trials at three locations (Solapur, Bijapur and 
Rahuri). Promising hybrids were 104A x SLR93, 104A 
x SLR130, 104A x SLR136, SLA12 x SLR84, AKR45A 
x SLR93, AKR66A x SLR143, PMS20A x SLR93, 104A 
x SLR75, SLA12 x SLR75, SLA12 x SLR130, PMS20A 
x SLR91, SLA12 x SLR92, SLA19 x SLR143, SLA29 x 
SLR93, SLA45 x SLR106, 185A x SLR130, 104A x SLR91 
and 104A x SLR84.

Parental lines
A/B line improvement: Twelve new CMS lines (SLA9, 

SLA19, SLA29, SLA35, SLA45, SLA46, SLA56, SLA59, 
SLA60, SLA73, SLA82, and SLA150) better than the 
CMS 104A in respect of grain quality with resistance 
to insect-pests and diseases have been stabilized and 
are ready for commercial exploitation. B line improve-
ment for diversifying genetic base led to the selection 
of 12 B lines out of 32 lines with rabi traits. Selected 
B lines were SLB12, SLB19, SLB22, SLB50, SLB59, 
SLB73, SLB101, SLB124, SLB133, SLB135, SLB136 and 
SLB137.  

R line improvement: R line improvement for diversi-
fying genetic base led to selection of 13 R lines out of 
36 lines with rabi traits. Selected R lines were SLR13, 
SLR31, SLR57, SLR67, SLR68, SLR70, SLR82, SLR84, 
SLR87, SLR92, SLR136, SLR137 and SLR143.

Genetic enhancement for drought tolerance
Twenty-five genotypes were evaluated during rabi 

season under three main treatments (assured water, 
water deficit i.e. irrigation up to flowering and rain-
fed conditions) with three replications in split-plot 
design involving four checks M35-1, Phule Anuradha, 

Phule Suchitra and CSV26. Mean grain yield (g/pl) 
was 25.96, 19.02, 11.77 while mean biomass yield 
(g/pl) was 102.54, 79.63, 52.37 under assured irri-
gation, water deficit and rainfed conditions respec-
tively. Flowering time did not differ much between the 
treatments but maturity was delayed under assured 
irrigation (120 d), followed by water deficit condition 
(111 d) and rainfed (107 d) conditions. Three geno-
types, namely IC305920, IC343583, and IC392137 
were categorized as drought tolerant as they showed 
higher grain yield as well as biomass. Early flower-
ing and long peduncle are desirable and can be the 
useful traits for enhancing drought tolerance in rabi 
sorghum. Crosses were attempted by using drought 
tolerant lines with rabi sorghum varieties to incorpo-
rate drought tolerance.    

iii. Sweet Sorghum
Hybrids and varieties

With an objective to identify better sweet sor-
ghum hybrids and varieties over the existing checks 
(CSH22 SS and CSV24 SS), two separate replicated tri-
als were conducted during Kharif 2015 involving newly 
developed 16 hybrids and 23 varieties. The hybrids 
ICSA 38 x [(RSCN 2103 x SSV84)-2-1]-1 and IMS9A 
X [(RSCN2103 x SSV84)-2-1]-1 recorded the highest 
fresh biomass of 80 t/ha and 78 t/ha respectively and 
exhibited significant superiority of more than 40% over 
the check CSH22 SS (Figure 8).  Similarly, amongst the 
varieties tested, line [(SSV84 x (SPV 462 x IS21891)-3-
1-1)]-1-1 recorded the highest fresh biomass of 91 t/ha 
and was 18% superior over the check CSV24SS (77 t/
ha). This entry exhibited 33% superiority for fresh stalk 
yield and 67% superiority for ethanol yield over the 
check variety CSV24 SS. (Table 10). These entries can 
be tested under MLT to ascertain their performance.
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Fig. 8. Performance of promising sweet sorghum hybrids for total fresh biomass and fresh stalk yield

Table 10. Evaluation of sweet sorghum advanced breeding progenies (Kharif 2015)

Entry Days to 
flower

Plant 
height 
(cm)

Stem 
girth 
(cm)

Total 
fresh 

biomass 
(t/ha)

Fresh 
stalk 

yield (t/
ha)

Juice 
yield (l/

ha)

Brix (%) Total 
sugars 

(%)

Total 
sugar 
index 
(t/ha)

V1 90 360 2.2 91 65 23622 18.5 16.3 3.73
V2 87 352 2.0 76 49 19368 19.9 17.5 3.37
V3 78 368 1.8 70 46 23314 14.6 12.9 3.00
V4 80 348 2.0 69 46 22666 16.0 14.1 3.20
V5 79 335 1.9 68 38 17108 16.2 14.3 2.40
V6 82 344 1.8 67 41 16334 20.0 17.6 2.90
V7 75 291 1.8 65 40 25221 15.3 13.5 3.57
V8 81 323 2.0 65 39 17690 17.9 15.7 2.77
V9 81 365 1.9 65 36 17986 15.5 13.7 2.47
V10 79 339 2.0 64 40 17726 17.0 15.0 2.60
V11 78 358 2.0 64 40 19944 14.7 13.0 2.60
V12 82 293 1.9 63 39 15292 16.6 14.6 2.30
V13 77 302 1.7 62 35 15476 14.5 12.8 1.97
V14 82 337 2.0 62 38 19534 16.0 14.1 2.77
V15 80 312 1.8 61 38 16288 17.5 15.4 2.50
V16 77 320 1.9 61 33 14518 15.1 13.4 1.93
V17 73 297 1.8 54 33 14102 9.6 8.6 1.20
V18 78 297 1.9 53 33 14642 11.0 9.7 1.37
V19 85 341 1.8 51 30 13514 17.3 15.3 2.07
V20 71 284 1.8 49 30 13712 12.1 10.7 1.43
V21 72 273 1.7 47 26 9740 12.2 10.8 1.07
V22 71 287 1.8 40 27 13078 14.4 12.7 1.73
V23 72 235 1.7 37 20 7384 15.3 13.5 1.00
CSV19 SS 80 347 1.8 65 43 18074 17.9 15.8 2.93
CSV24 SS 99 320 2.0 77 49 22973 18.3 10.8 2.23
Mean 79 321 1.8 61.8 38.0 17172 15.7 13.6 2.36
C.D. 5% 5.5 34.0 - 16.6 10.7 7665 2.6 3.9 1.3

V1={SSV 84 x (SPV 462 x IS 21891)-3-1-1}-3-3-1; V2={SSV 84 x (SPV 462 x IS 21891)-3-1-1}-3-2-1; V3=[{(SPV 462 x IS 21891)-3-1-1} 
x Rox orange]-1-1-1; V4={(CSV 15 x IS 21891)-6-1-1 x ATLAS}3-2; V5=NP-3; V6=(NSSV 352 x N 598)-1-2-1;V7=SPV 1871; V8=NP-4; 
V9=(Texas 432 x C-43)-1-2-1; V10=NP-5; V11=(Texas 432 x C-43)-2-2-1; V12=[{(CSV I5 x IS 21890)-1-1-1 x (HC-260 x B-35)-2-1-1-1}-3-2]; 
V13=[{(CSV I5 x IS 21890)-1-1-1 x (HC-260 x B-35)-2-1-1-1}-1-2-1]-1; V14=(Texas 432 x C-43)-2-1-1; V15=NP-6; V16=(SSV 84 x IS 21890)-
1-2-1; V17=NP-1; V18=[{(CSV I5 x IS 21890)-1-1-1 x (HC-260 x B-35)-2-1-1-1}-1-1]-1; V19=R-14/15 BN 82; V20=(NSSB 9 x NSSB 13)-4-2-
1-1-1-1; V21=(NSSB 9 x NSSB 13)-4-2-1-2-2-1; V22=NP-2; V23=(SPV 86 B x TEXAS 623 B)-1-1-1-1
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Brown midrib sorghum 

During Kharif 2015, 18 bmr sorghum derivatives 
of elite lines were evaluated along with the check in 
RBD. Observations on plant height, days to flower stem 
girth, fresh biomass, dry biomass and brix (%) were 
recorded. The bmr derivatives (SSV84 x EC582508)-2-
1, BM15NP-28 and [{BN111 x (CSV15 x IS 21891)-6-7-
1}-1-1-2]-1 manifested highest fresh biomass of 76 t/
ha, 73 t/ha and 64 t/ha with significant superiority of 
116%, 110% and 83 % over the check SPV2018 (35 t/
ha). The trend was similar for dry biomass too. The en-
tries BM15NP-28 and BM15NP-13 recorded highest brix 
of 20.6 % and 19.7 % respectively and were superior 
to the check by more than 25%.

Lignocellulosic biofuel production

To develop sorghum genotypes suitable for lignocel-
lulosic biofuel production, hybridization was performed 
during kharif 2015 between the elite dual purpose sor-
ghum varieties, CSV20 and CSV27 (recurrent parents) 
and brown midrib lines, OKY 11 (bmr2), Atlas-bmr6 
and Atlas-bmr12 (donor parents) and enough F1 seeds 
for all the six crosses were obtained. After confirming 
F1 hybridity with SSRs (Figure 9), BC1F1 were developed 
in the background of CSV20 and CSV27. Two hundred 
polymorphic SSR markers representing 20 markers per 
chromosome were identified for use in the background 
selection of backcross population.

Pearl Millet
Hybrids evaluation 

Twenty hybrids developed from crossing four female 
with five restorers were evaluated in RBD design dur-
ing 2015 kharif. Significant differences among F1s for 
all the traits except bristle length were recorded. For 
early flowering, 97111A and 07222R were best com-
biners. The line 03333A and R22 were best combiners 
for greater height, 04999A and 07222R for grain yield 
and 03333A, 07222R and R13 were best combiners 
for seed weight. The hybrid, 97111A x R13 flowered 
early (43 days), 04999A x R22 and 10222A x 07222R 
recorded high grain yield (5 t/ha), 97111A x 13666R 
had high number of productive tillers (9) and 03333A x 
R13, 10222A x 07222R had a good grain size of 5.3 to 
5.8 g/500 grains. 

In another trial, 38 hybrids were evaluated along 
with six checks in RBD design during  kharif 2015. The 
hybrids 02555A × R13, 03999A × R13, 03999A × R3 
and 02555A × R20 were early flowering (45 to 49 days) 
and were on par with the best early maturing checks 
RHB177 (43 days) and HHB67 (48 days). Three hybrids 
02555A  × R13, 02555A  × R30 and 11222A × R23 
with a grain yield of 5.6 to 6.0 t/ha were on par with 
the best performing check 86M86 (7.1 t/ha). 

Development of B and R progenies 

From among the 31 B × germplasm and 8 R x 
germplasm crosses diversified for early flowering, 
grain yield, panicle length, panicle width and 100 grain 
weight, 197 F3 progenies with B-line adaptation and 
21 F3 progenies with R-line adaptation were derived. 
Among the crosses between improved parental lines, 
39 F2 progenies with B-line adaptation and 43 F2 prog-
enies with R-line adaptation were derived. 

Combining ability 

Combining ability involving seven B-lines with 21 
crosses for 17 traits was studied. The parents 03666B 
and 08666B were better combiners for early flower-
ing, 08666B for plant height, 10222B for grain yield, 
01222B and 02666B for panicle length, 01222B and 

Fig. 9.  Marker confirmation of true F1s. Lanes 
(heterozygous allele) except 3 and 1 

 indicates true F1s. 

Research AccomplishmentsIIMR - Annual Report 2015-16

25



10222B for panicle width and 98222B, 10222B and 
08666B for seed size. Seven R-lines with their 21 cross-
es were evaluated for studying their combining ability. 
The parents 06888R and 08999R were good combin-
ers for early flowering, 08999R and 07444R for greater 
height, 08999R, 06888R and 07444R for grain yield 
and 07444R and 07666R for grain size.

Finger Millet
Grain yield trial

Sixteen genotypes (10 early to medium maturing 
and six late maturing) of finger millet were evaluated 
in RBD with three replications during kharif 2015 for 

Fig 10. Field view and promising genotypes for finger traits

their grain yield and other agronomic traits (Figure 10). 
Three genotypes E&M5 (4.61kg/plot), E&M10 (4.08kg/
plot) and E&M7 (4.04 kg/plot) recorded highest grain 
yield. The genotypes E&M4 (50.67 d) followed by E&M6 
(56.6 d) were earliest to flower. In another experiment, 
nine varieties (GPU28, GPU45, GPU48, GPU67, VR708, 
PR202, MR6, KMR204 and VL352) were evaluated in 
RBD with two replications for grain yield. Of them, 
KMR204, GPU28 and GPU45 recorded grain yield of 
1.06, 0.98 and 0.81 kg/plot respectively. Of the 118 
germplasm lines evaluated for yield and related traits 
during kharif 2015, IE6165, IE3133, IE4795, IE6322 
and IE3470 were promising for grain yield traits and 
are useful in hybridization programme.   
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C. Biotechnology

Sorghum

Genetic mapping of a fertility restoration (Rf) locus 
In sorghum, fertility restoration on A1 (milo) CMS 

system is controlled by one or two major genes. A study 
was undertaken to map fertility restoration (Rf) locus 
using A1 CMS line, 296A and its two restorers, RS29 
and DSV1. Two F1s were developed crossing 296A x 
RS29 (=CSH13, commercial hybrid) and 296A x DSV1. 
Both the F1s were fully fertile under bagging indicating 
dominance of fertility restoration. Two F2 populations 
were grown separately during the kharif season of 2012 
at the experimental fields of the Institute. After 25 days 
after anthesis, the seed set data was recorded on a 

binary scale, as “fertile” (if full seed set was observed) 
and “sterile” (no seed /very few seeds).  Selective 
genotyping was performed on 10 random plants each 
selected from fertile and sterile groups. Of the several 
markers tested, SSR marker, Xtxp304 on sorghum 
chromosome 2 co-segregated with fertility restoration. 
Fertility restoration locus was fine mapped involving 
1081 F2 plants using newly developed SSRs markers 
to a region delimited to 3.638 kb. Pentatricopeptide 
repeat (PPR) genes, through their RNA editing ability 
are known to be involved in fertility restoration in 
many crops including sorghum. Interestingly, only 
one PPR gene (Sobic.002G057050) was found to exist 
between markers, and was similar to the rice Rf1 locus 
(LOC_Os10g35240.2). The PPR gene was tightly linked 

Fig.11. Expression levels of Sobic.002G057050 in different tissues
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with two new SSRs, MS-SB02-3460 (0.14 cM) and 
MS-SB02-37912 (0.37cM) on both sides. The marker, 
MS-SB02-37912 forms the part of PPR gene and could 
act as a perfect marker in marker-assisted breeding 
for the development of fertility restorers and in gene 
pyramiding of restoration genes in sorghum. Higher 
levels of PPR gene Sobic.002G057050 expression was 
observed in inflorescence as against leaf and stem 
tissues (Figure 11). The gene expression was negligible 
in the inflorescence of 296A (male sterile) while it was 
highest in RS29 (restorer), whereas the F1 showed 
moderate levels of gene expression (Figure 12). The 
expression analysis clearly indicated the involvement of 
this PPR gene Sobic.002G057050, in pollen fertility and 
restoration in F1 hybrid.

Development of mapping populations 
Anti-nutritional factors like polyphenols, phytate and 

fibre in sorghum lead to poor bioavailability of grain 
micronutrients. However, polyphenols and phytate are 
important for functional foods as they reduce oxidative 
stress and increasing antioxidant activity. Hence, 
maintaining an optimum level of these anti-nutritional 
factors is important while tailoring cultivars suitable 
for health-foods. Two F7 recombinant inbred line (RIL) 

mapping populations (SPV1758 × EA10 - contrasting for 
Cyanogen, Trolox Equivalent Antioxidant Capacity, Trypsin 
Inhibitor; IS8525 × POP52 - contrasting for Phytate, 
Polyphenol, Trolox Equivalent Antioxidant Capacity) were 
developed for identifying QTL/genes controlling the 
expression of these anti-nutritional factors.  

Association mapping for grain iron and zinc 

A sorghum association panel, comprising of about 
200 accessions (including landraces, germplasm lines, 
popular cultivars and parental lines) representing 
substantial genetic diversity were evaluated for grain iron 
and zinc. A set of 48 SSR markers distributed uniformly 
across the sorghum genome were used for genotyping. 
Ten candidate genes of rice, barley, wheat and maize 
having > 85% homology with sorghum genome were 
selected and primers were designed for use in candidate 
gene-based association mapping. These candidate 
genes include deoxymugineic acid synthase (DMAS), 
formate dehydrogenase (FDH), ferritin (FER), heavy 
metal-associated (HMA), Acireductone dioxygenase 
(IDIl), Iron-regulated transporter (IRT), NAC domain-
containing protein (NAC), Vacuolar iron transporter 
(VITl.2), WRKY transcription factor 80 (WRKY80) and 
Zinc transporter (ZIP). 

Fig. 13. Clustering of association mapping panel with 48 SSRs 

Cluster II Cluster I
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Genetic diversity of rabi sorghum association map-
ping panel

A set of 200 rabi sorghum genotypes comprising of 
indigenous landraces, germplasm lines and released 
varieties was used as an association mapping panel 
for the mapping of grain protein content and protein 
quality traits. Forty-eight SSR markers spread over 10 
chromosomes were used to study genetic diversity 
and used for clustering of genotypes using Neighbor 
Joining method. The genotypes were grouped into two 
major clusters (I and II) with 71 and 129 genotypes 
respectively (Figure 13). Majority of the released 
varieties were grouped in cluster II, while Phule 
Yashoda, Phule Chitra, Phule Dagadi and PKV Kranti 
are grouped in Cluster I. In Cluster II, 4-5 varieties are 
grouped close to each other, highlighting their narrow 
genetic base. 

Analysis of these genotypes for grain protein content 
revealed that 32 genotypes had grain protein content 
in the range of 8-10%, 89 in the range of 12-15% and 
12 genotypes were in the range of 15-18% (Figure 
14). The grain protein content varied from 8.53% (CSV 
18) to 17.21% (ERS 32). Estimation of grain protein 
digestibility through the Turbidity test revealed a wide 
variation with a range of 23.11 to 77.65% (Figure 14). 
The germplasm line EP52 recorded the highest grain 

protein digestibility, while majority of the genotypes 
were in the range of 40-70%. This data along with 
the amino acid data will be used for the mapping of 
genomic regions associated with grain protein quality 
traits.

Staygreen QTL introgression in rabi sorghum

Terminal drought is the primary constraint for rabi 
sorghum production where in the crop at grain filling 
stage experiences moisture stress. Of the several post-
flowering drought tolerance mechanisms, stay green 
is well characterized for its contribution to yield and 
stover.  Of the several QTL identified for stay green, 
Stg3a and Stg3b are important in providing tolerance 
to terminal drought. In order to better understand the 
effect of these two QTL and their interaction in the 
expression of stay green trait, QTL introgression of 
Stag3a and Stg3b is being undertaken through marker 
assisted backcrossing in the genetic background of two 
rabi sorghum lines, CRS4 and RSLG 262 using B35 as 
donor. 

F1 plants were developed between the recurrent 
parents, CRS4 and RSLG262 crossed with B35, and 
hybridity was confirmed with QTL linked markers. F1s 
were grown and were backcrossed with respective 
recurrent parents (CRS4 and RSLG262) to develop 
BC1F1s. 80 BC1F1s of both CRS4 and RSLG262 were 

Fig. 14. Variability in grain protein content (%) and digestibility (%)
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sown in cement pots during Rabi 2014-15.  Foreground 
selection of all BC1F1s was done with 15 QTL linked 
markers and 11 (CRS4-C1, C7, C15, C34, C41, C45, 
C47, C49, C57, C59 and C64) and 13 (RSLG262-R1, 
R4, R7, R10, R33, R37, R42, R51, R59, R66, R67, R71 
and R78) plants were selected for backcrossing to 
develop BC2F1s.  98 progenies of 3 CRS4 BC2F1s (C7, 
C41 and C47) and 90 progenies of 2 RSLG262 BC2F1s 
(R33 and R37) were sown in cement pots during Kharif 
2015. Foreground selection was done with 15 markers 
and 11 selected plants were used for backcrossing 
to develop BC3F1s. 90 progenies of one CRS4 BC3F1 
(C41-28) and 90 progenies of two RSLG262 BC3F1s 
(R37-6 and R37-13) were sown during Rabi 2015-16. 
Foreground selection was completed with 15 markers 
and 26 BC4F1s of CRS4 and 33 BC4F1s of RSLG262 
were developed. The BC4F1 progenies of both CRS4 and 
RSLG262 will be grown in coming season and selfed to 
multiply the seed for further testing to understand the 
effect of Stg3a and Stg3b in the genetic background 
CRS4 and RSLG262.

Finger Millet

Gene identification and mapping for Blast disease

A major limiting factor for finger millet production 
and productivity is blast disease caused by the fungus, 
Magnaporthe grisea which also causes blast disease 

in rice (Figure 15). Several defense related genes and 
many resistance (R) genes have been identified in 
rice that play a role in resistance against the fungus. 
Oxidative burst and activation of enzyme machinery 
involved in the detoxification of the reactive oxygen 
species is one of the earliest responses of plants to 
microbial invasion followed by the expression of many 
defense-related genes. Such studies are meager in 
finger millet-M. grisea interaction.   

A PCR based approach was followed to identify genes 
that are differentially expressed under blast fungus 
infection. As the genomic information in finger millet is 
scarce, sequence information of candidate genes from 
related crops, especially rice, was utilized. Expressed 
sequence tag (EST) sequences of defense related genes 
of finger millet and rice were downloaded from NCBI. 
Multiple sequences of same gene were aligned using 
CLUSTALW to find the consensus. Primers to amplify 
approximately 500 bp of the gene sequence were 
designed using PRIMER3 software for the following 
genes: (i) pathogenesis-related proteins; PR1a, PR1b 
and PR4 (chitinase), (ii) anti-oxidant enzyme genes; 
Cu-Zn Superoxide dismutase, ascorbate peroxidase, 
glutathione peroxidase, class III peroxidase and 
lipoxygenase and (iii) chalcone synthase gene involved 
in cell wall fortification during infection along with the 
house keeping gene, actin, from finger millet. 

Fig. 15. Leaf blast symptom in finger millet Fig. 16. PCR amplification of genomic DNA for 
defense related genes in finger millet

L-1kb DNA ladder, PR1a-pathogenesis related protein 
1a, PR1b-pathogenesis related protein 1b, PX-class III 

peroxidase, GPX-glutathione peroxidase, LOX-lipoxygenase, 
SOD-superoxide dismutase
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In order to design primers for NBS-LRR class R 
genes, protein sequence alignment was performed 
using approximately 100 different NBS-LRR gene 
sequences from monocots. Forward primer was 
designed from the ‘GGVGKT’ consensus motif and 
reverse primer from ‘GLPLAL’ motif, both found in the 
NBS region. The amplification of the primers were 
confirmed in PCR (Figure 16) using DNA extracted 
from the variety, GPU67 and germplasm line, IE2911 of 
finger millet. Analysis of differential expression of these 
genes in resistant and susceptible finger millet lines is 
underway, which would help in the characterization of 
resistance mechanism against blast in finger millet.    

D. Seed Science

Synchronization of parental lines and hybrid 
seed setting 

The most serious problem faced in hybrid seed 
production is the imperfect synchrony in flowering 
of parental (A and R) lines that lead to reduction in 
hybrid seed yield. The difference in days to flowering 
of parental lines varies with hybrids. The influence of 
different synchronization treatments on floral behavior 
of parents and hybrid seed yield was studied in SPH1741 
(104A x SLR84), SPH1742 (104A x SLR92) and CSH15R 
(104A x RS585) rabi sorghum hybrids during 2014-15 
at Centre on Rabi Sorghum, Solapur. The experiment 
consisted of different synchronization treatments to the 

late flowering parent (104A in all the three hybrids). 
The treatments consisted of T1: Staggered sowing of 
male parent (R-line) in all the 3 hybrids (3 days late 
sowing of SLR84, SLR92 and RS585); T2: Seed hydro 
priming (soaking of 104A seeds in distilled water for 
16hrs and simultaneous sowings of A- and R- lines); 
T3: N supplementation (simultaneous sowing of A- and 
R- lines and additional application of N @ 40kg / ha and 
2% urea spray (3 times on alternate days) to female 
parent 104A at primordial initiation stage (40-45 DAS); 
T4: Gibberellic acid (GA) spray (simultaneous sowing of 
A- and R- lines and GA spray @ 400ppm  (3 times on 
alternate days) to 104A at primordial initiation stage); 
and T5: Control (simultaneous sowing of A- and R- 
lines). The observations were recorded on days to 50% 
flowering, physiological maturity, plant height, number 
of branches per panicle, number of seeds per panicle, 
seed set (%), seed yield per plant and hundred seed 
weight (g). 

The results indicated that the female parent 
104A is late by 3 days for 50% flowering than male 
parents SLR84, SLR92 and RS585 of three hybrids 
SPH1741,  SPH1742 and CSH15R respectively (Figure 
17). The treatments staggered sowing (T1) in all 
the three hybrids (SPH1741, SPH1742 and CSH15R) 
and N-suplementation (T3) in two hybrids (SPH1741 
and SPH1742) could reduce the gap in days to 50% 
flowering between two parents much better compared 
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to all other treatments. However, significantly highest 
seed set of 52(%) in SPH1741 and 47 (%) in SPH1742 
were recorded with the treatment N-supplementation 
(T3), compared to control (T5) (42%) (Figure 18), 
whereas the seed set (%) was low with staggered 
sowings in SPH1742 and CSH15R compared to other 
treatments. But in case of CSH15R, the seed set was 
significantly high (48%) due to GA spray (T4) compared 
to other treatments. 

E. Crop Health

a. Pest management

Sources of shoot fly resistance

With an objective to identify new and stable sources 
of resistance against shoot fly, 192 experimental lines 
comprising of CMS lines (35), BMR lines (25), R lines 
(45), genetic stock (60), PDRN (12), and SPN from 
ICRISAT (20) were evaluated along with resistant 
(IS18551) and susceptible (Swarna) checks. Fifteen 
days before sowing of test materials, two rows of 
susceptible check were planted at an interval of 20 rows. 
Fishmeal was applied 10 days after seedling emergence 
(DAE) to ensure uniform shoot fly population. The data 
was recorded on vigor, glossiness scoring (1-9) at 12 
DAE, seedling infested with eggs at 14 DAE and dead 
hearts (DH) at 28 DAE.

Fig.18. Effect of different treatments on seed set of hybrids

The range of shoot fly dead hearts was 36.7 to 
88.1% among the breeding lines. The entries (296B 
x IS18551), PBMR3, PBMR7, PBMR8, BMR23375, 
BMR23150, DSRBMR1 (BMR lines) and (RS4007 x 
IS3691)-1-1-1-1, (279B x11B2)-ab5 pl 1-1-1-1, (11B2 
x RS2309-1B2)-1-1-1-1, (ICSB51 X 11B2)-2-1-1-1-1 
from R lines recorded lower dead hearts (<45%) and 
were on par with resistant check IS18551 (38-44%) 
dead hearts. The susceptible check Swarna recorded 
83-88% dead hearts. Other resistant sources with low 
dead hearts (<45%) identified were Chittapur Local, 
EP33, PS54, PS164, PS219, RSSV9, NRCSFR09-3, 
GMR309, BS8586, and ICSV700, ICSV93046, IC2123, 
IS2146 which were on par with IS18551. These selected 
lines may be utilized in shoot fly resistance programme.

Sources of Sugarcane aphid resistance

Sugarcane aphid, Melanaphis sacchari (Zehntner) is a 
common pest of Rabi sorghum and feeds on the abaxial 
surface of older sorghum leaves. Thirty diversified entries 
were evaluated during Rabi 2014 at IIMR, Solapur 
(Maharashtra) under natural and artificial conditions 
to identify new and better sources to aphid resistance. 
Plants were inoculated with aphids (leaf tagging method) 
and the experiment was covered with net to get uniform 
and maximum aphid population. Data were recorded on 
plant population per plot, aphid population (aphids/cm2/
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leaf), aphid damage rating (1-9).

Overall, aphids population ranged from 16.9 to 96.3 
aphids/cm2/leaf with an average of 35.9 aphids/cm2/
leaf. Long SPS43 and SLR37 were on par with resistant 
check TAM 428 (Figure 19).  Across the locations and 
genotypes, the range in plant damage rating varied 
from 2.47 to 7.27 with an average of 4.44. The lowest 
damage rating was recorded (< 3.5) in SLB81, KR191, 
Long SPS43 and SLR37 whereas the susceptible check 
C43 recorded 7.27 damage rating (Figure 20).

Resistance of sorghum seed weevil

The weevil Sitophilus oryzae is one of the most 
common and destructive storage pests in the world. It 
is an internal feeder whose adults attack whole kernels 
and larvae feed and develop entirely within kernels, 
causing both qualitative and quantitative loss. As the 
insect is totally dependent on α-amylases of the grain 
for its survival, studies were undertaken to understand 
the genetic variability for levels of resistance in a set of 
sorghum germplasm lines and also to identify α-amylase 
inhibitors in sorghum with insecticidal potentiality. 
Twenty sorghum germplasm lines were evaluated for 
their resistance to the stored grain weevil, S. oryzae. 

Grain damage and weight loss, progeny emergence and 
inhibitory effect of insect gut α-amylases were used as 
the basis for determining the level of resistance. 

Adult mortality and progeny emergence

Highest weevil mortality was recorded in the 
sorghum germplasm, IS920 whereas least mortality 
was noticed in IS120. Maximum numbers of progenies 
emerged from IS3006 followed by IS2606 and IS1761 
while significantly the least number of progenies was 
counted from IS604 and IS920. Sorghum lines which 
are susceptible to S. oryzae produced more number of 
progeny as compared to the resistant lines.

Seed damage and weight loss	

Highest and least seed damage and weight loss were 
observed in IS3006, and IS920 and IS253 respectively. 
The bore dust varied between 0.99 % and 8.42 %. On 
IS920, this biological activity was significantly reduced. 
The highest percent dust was produced in IS3006 
(Figure 21). Almost 10 times more grain weight loss 
was recorded for the most susceptible line (IS3006) 
compared with the least susceptible line (IS920). 
Thus genotypes allowing rapid and high levels of adult 
emergence were more seriously damaged.

Fig. 19. Aphid population in diverse rabi sorghum genotypes
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Fig. 20. Aphid damage rating in diverse rabi sorghum genotypes

Inhibition of S. oryzae α-amylase activity 

S. oryzae feeds on different sorghum germplasm 
lines to a variable degree. This variability is reflected 
in the size of progeny, which is a result of certain 
physiological characteristics such as its amylase activity. 
The inhibitory effect of α- amylase inhibitor from 
sorghum on insect pest α-amylase was determined 

Fig.21. S. oryzae bore dust produced in sorghum genotypes 

in vitro. A negative relationship (r =0.8) between 
the number of new adults and the amylase inhibitory 
activity of the sorghum extracts was observed. The 
high amylase activity detected in insect populations 
was inhibited more by the sorghum extracts. The 
inhibitory effect of α- amylase of S. oryzae by sorghum 
extracts ranged from 30.6% - 82.8%. The highest 
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inhibition was recorded for IS920 and lowest for IS120. 
α- amylase inhibitors from sorghum showed a potential 
as pest resistance factor against S. oryzae. Zymogram 
pattern revealed that the S. oryzae exhibited two 
iso-amylases. Electro-phoretical studies showed that 
sorghum extracts were able to reduce, the activity of 
α-amylases (I1 and I2) from guts of S. oryzae (Table 
11) upon incubation with IS920. 

Population biology of sorghum shoot fly

Sorghum shoot fly, Atherigona soccata is a tropical 
insect species with a narrow range of host-plants 
involving grasses. Cultivated sorghum (Sorghum bicolor) 
is the most preferred host for A.soccata. Shoot fly is a 

multivoltine species with at least 11 generations in a 
year. Diapause is not known to occur in shoot fly during 
off-seasons. Therefore, the fly has to survive necessarily 
on other alternate host plants during off-seasons to pass 
different generations in a year. The population biology 
can be an important source of information to understand 
the off-season survival strategy of A.soccata. One such 
aspect of population biology is to find out the influence 
of geographic distance and that of host-plant on the 
life-history traits of A.soccata.

a) Shoot fly generation cycle  

Different host plants are available throughout the 
year for the continuous survival and advancement of 

Table 11. Adult mortality and progeny emergence of S. oryzae on sorghum genotypes

Entry Adult 
mortality

(%)

Progeny
emergence

(No.)

Seed damage
(%)

Weight loss 
(%)

Dust produc-
tion (%)

α- amylase
Inhibitor

activity (%)
IS920 47.50 220.00 17.00 8.20 0.99 82.80
IS253 12.00 270.00 24.00 7.40 1.11 76.00
IS2770 45.50 350.00 26.00 12.10 1.68 65.40
IS3538 31.00 330.00 32.00 12.30 1.21 75.60

IS33 7.30 367.00 38.00 17.30 2.34 78.80
IS326 16.00 480.00 41.00 18.90 3.67 45.00
IS2230 17.00 420.00 43.00 24.30 2.91 61.60
IS604 14.00 145.00 48.00 15.70 1.20 81.60
IS1787 33.50 420.00 48.00 19.70 1.92 57.00
IS744 22.00 380.00 49.00 25.10 2.29 79.80
IS2047 25.00 500.00 56.00 21.20 7.45 34.00
IS120 2.50 550.00 58.00 27.60 3.05 30.60
IS3144 28.00 455.00 61.00 22.40 2.46 57.60

IS90 37.00 405.00 68.00 27.30 3.31 79.00
IS1761 4.00 626.00 70.00 33.40 4.33 50.20
IS2507 27.00 486.00 79.00 26.80 5.28 58.80
IS1308 8.00 581.00 83.00 30.90 4.40 45.40
IS2549 21.50 548.00 85.00 27.00 2.62 65.60
IS2606 0.00 690.00 92.00 46.70 3.08 43.40
IS3006 31.00 725.00 98.00 82.20 8.42 36.60
F ratio 122.7 198.52 62.46 306.61 2210.47 50.85

DF 19, 40 19, 40 19, 40 19, 40 19, 40 19, 40
P value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
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generations of shoot fly insect. Based on number of 
adults emerged and days to emergence, Canonical 
Classification analysis clearly indicated distinct classes 
of adults with eleven generations in a year (Figure 22).

b) Effects of Geographic locations on 
morphometry of shoot fly 

Shoot fly populations were collected from Udaipur, 
Parbhani, Hyderabad, Dharwad and Hyderabad. 
Morphometric analysis using wing, head and thorax 
dimensions revealed existence of geographically varying 
populations of A.soccata. The adult fly populations are 
significantly different from each other for overall effect 
of morphometric dimensions (Table 12). Further analysis 
of effect of geographic distance on morphometrics of 

Fig.22. Generation cycle of sorghum shoot fly 

different populations was carried out.

c) Host-plant induced morphometric affinity 
among population

Hierarchical cluster analysis clearly showed that the 
locations viz., Hyderabad, Dharwad and Parbhani were 
clustered closely, while Udaipur and Kovilpatti were 
distantly placed. The reason could be the sorghum 
cultivation was practiced in two seasons in the former 
cluster while it is in one season in the latter cluster of 
locations (Figure 23). The differences existing between 
the geographic populations are due to the main host-
plant (sorghum) availability. Therefore, the availability 
of the most preferred host-plant, the sorghum plays an 
important role in population variation in A.soccata.

Table 12 Multiple comparision Post Hoc test

Location Head Notum Wing
Kovilpatti a a a
Hyderabad b b a
Dharwad c abc a
Parbhani c ac b
Udaipur d ac c
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Fig. 23. Host plant availability induced morphometric affinity among populations 

Efficacy of entomofungal formulations 

Entomofungal formulations which were formulated 
at NBAII, Bangalore were evaluated against spotted 
stem borer (Chilo partellus) in sorghum. Entomofungal 
formulations were sprayed at  22, 35 DAE @ 5 ml/
lt of spray solution after  lab reared neonates were 
infested to each experimental plot @ 5-7 larvae/ plant 
at 20 DAE. Whorl application of Carbofuran 3G was one 
of the treatments.  The observations were recorded 
on plants with deadhearts at 45 DAE, number of exit 
holes/plant, stem tunneling and grain yield/ plot.

It was found that the formulations of Metarhizium, 

Ma35, M36 and M52 were effective against the spotted 
stem borer, causing 48.6 %, 51.4 %  reduction  in 
deadhearts and stem tunneling over the untreated 
control, and  the results were on par with whorl 
application of carbofuran3G @ 8kg/ha. The grains 
harvested from the experimental plot (19.2 m2) indicated 
that the strain Ma35 and Ma36 significantly increased 
grain yield (4.16 and 4.25 kg/ plot) compared to the 
control (2.85 kg/plot).  Carbofuran whorl application 
@ 8 kg/ha was significantly superior (4.32 kg/plot) and 
was on par with the application of strain Ma36 and 
Ma35 and Ma52 (Table 13). 

Table 13. Efficacy of EPF against sorghum pest 

Treatment DH % ST % EHS (no) GY/Kg plot
(Beauveria bassiana) Bb-23* 14.8 e 17.3 c 4.0 b 3.07 d
(Beauveria bassiana) Bb-45 15.6 ef 16.8 c 4.3 b 3.69 c
(Beauveria bassiana) Bb-14 13.2 de 16.1 c 4.7 b 3.82 c
(Metrahizum anisopline) Ma-35 9.6 ab 12.6 b 2.5 a 4.16 ab
(Metrahizum anisopline) Ma-36 10.1 ab 11.5 b 2.6 a 4.25 ab
(Metrahizum anisopline) Ma-52 11.3 bcd 10.2 b 2.8 a 4.13 b
Carbofuran 3G# 7.7 a 4.9 a 2.0 a 4.32 a
Control 20.1 g 23.5 d 9.1 c 2.85 e

Means followed by same letter are significantly not different (p= 0.05) by LSD;

* Entomofungal formulations were sprayed at 22, 35 DAE; #   whorl application @ 8 kg/ha at 20 DAE   Dose: 5 ml/lt;  
Var: C 43; Plot size 19.2 Sqm DH %- Deadhearts at 45 DAE; ST %- Stem tunneling at maturity; EHS- Exit holes/stalk; 
GY- Grain yield
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Variations in damage potential

The Spotted stem borer Chilo partellus larvae 
obtained from eight locations (Hyderabad, Dharwad, 
Parbhani, Surat, Kovilpatti, Coimbatore, Nizamabad 
and Raichur) were reared and assessed for variation in 
their damage potential using stem borer-resistant and 
susceptible sorghum genotype. At 20 DAE sorghum 
plants were infested with respective borer neonates 
using bazooka and deadhearts produced were scored 
at 45 DAE. At maturity, exit holes/ stalk and stem 
tunneling was recorded.  The borer populations from 
eight locations showed significant variations in their 
intensity of infestation measured in terms of deadhearts 
produced, stem tunneling and number of exit holes/ 
stalk. The Surat, Parbhani and Dharwad stem borer 
populations caused higher infestation compared to 
the stem borer populations of Hyderabad, Nizamabad, 
Kovilpatti and Raichur indicating existence of variations 
in damage potential among the stem borer populations 
studied from different locations. 

Integrated Pest Management

Integrated Pest Management (IPM) technology for 
the shoot fly, stem borer and shoot bug was studied in 
four modules involving insecticides viz. Neem oil 5 %, 
Imidacloprid, Cypermethrin, Carbofuran 3G granules, 
Metasystox  25 EC  @ 0.07%. Seed treatment with 
Imidacloprid @ 14 ml/kg of seed, spraying of Neem oil 
@ 5% sprayed at 10 days after germination,  application 

of Carbofuran 3G granules @ 15 kg/ha at one month 
after germination and spraying of Metasystox @ 
0.07% at two months after germination reduced the 
incidence of shoot fly, stem borer and shoot bug.  This 
module recorded higher sorghum grain yield (32.80 q/
ha), gross returns (Rs. 53,996/ha), cost of cultivation 
(Rs.14,050/ha) and net returns (Rs. 39,946/ha)

b. Disease management

Artificial inoculation technique Pokkah boeng

Pokkah boeng or twisted top (c.o. Fusarium 
subglutinans) is a disease that occurs both on sorghum 
and sugarcane. It is an emerging disease of sorghum 
causing considerable economic loss to the crop (Figure 
24). Since sources of resistance to the pathogen are 
not known, artificial inoculation of test genotypes is 
necessary that could develop good amount of disease 
and could be used for artificial screening of genotypes.

Four inoculation techniques were assessed for 
artificial development of Pokkah boeng involving four 
sorghum lines (SLR30, RS585, CSV19SS and Phule 
Suchitra) under field conditions during post-rainy 
season. They were foliar spray (FS) of aqueous spore 
suspension, stem injection (SI) of aqueous spore 
suspension, application of pathogen colonized sorghum 
grains into the whorl (WA), and untreated control with 
natural inoculums (NI). Disease incidence (DI: per cent 
of symptomatic plants) and disease severity index (DSI) 
were estimated during vegetative and reproductive 
growth phases. Inoculation methods particularly stem 
injection (SI) considerably affected plant height (8.8% 
reduction; p< 0.01); ear head length and grain yield 
(25.8 %; p< 0.01). Disease incidence and severity 
increased as growth advanced from vegetative to 
reproductive phase. Stem injection produced highest 
disease incidence (43.5%) and severity index (26.4%) 
followed by whorl application (incidence 31.3%; severity 
index 18.2%). For the first time, it was demonstrated 
that artificial inoculation of sorghum plants with virulent 
isolate of F. subglutinans at 30 DAE by SI technique could 
produce high amount of disease under field conditions. 
This technique could be utilized for screening genotypes 
for pokkah boeng resistance.

Fig. 24. Pokkah boeng disease grades on a  
scale of 0-4.
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F. Crop production

a. Crop Management

Summer Sorghum cultivation 

The performance of summer sorghum across three 
dates of sowing during summer 2015 at Meerut, Mau 
in Uttar Pradesh and Patna in Bihar, indicated that 
there were no significant developmental differences 
in terms of days to flowering and maturity. Cultivar 
CSV17 was early to flower (80 days) and mature (124 
days) across dates of sowings. kharif hybrids CSH13, 
CSH14 and CSH16  took 132 days to mature while 
varieties CSV27, Phule Revati and Phule Anuradha 
were late in maturity (144 days). Two kharif hybrids 
CSH14 and CSH16 produced more than 7.0 tons grain 
per hectare and were significantly superior to all other 
sorghum cultivars. Kharif varieties CSV17 (4.6 tons/ha) 
and CSV27 (4.4 tons/ha) produced double the grain 
yield of rabi cultivars Phule Revati (2.0 tons) and Phule 
Anuradha (2.2 tons).  The green fodder yield among 
the sorghum cultivars ranged from 34 t/ha in CSV17 
to 123 t/ha in CSH13. Similarly the plant height ranged 
from 1.3 m (CSV17) to 2.8 m (Phule Revati) among the 
sorghum cultivars. The interaction effect of dates of 
sowing and sorghum cultivars was not significant. 

Performance of finger millet cultivars 

Seven finger millet varieties were evaluated for 
grain and fodder yields at CRS Solapur during kharif 
2015. Grain yield of finger millet ranged from 1.6 to 
3.3 tons/ha, while the fodder yield ranged from 9 to 14 
tons/ha. VL352 yielded the highest grain yield of more 
than 3 tons/ha, while PR202 yielded the highest fodder 
yield of nearly 14 tons/ha. A high harvest index of 26% 
in VL352 contributed to higher grain yield, while it was 
14% in GPU48 which recorded the lowest grain yield.

b. Crop Physiology

Pre- and post-flowering drought in kharif

Drought and heat stress at seedling stage (GS1) 
affects loss in plant stand, seedling mortality, while, 
drought during pre-flowering (midseason-GS2) reduces 

total plant leaf area, seed number per head, biomass 
production and delay emergence of panicle from boot. 
Yield reductions due to drought and heat stress may 
vary between 30 and 70% when stress occurs between 
flag-leaf emergence and anthesis because of reduced 
potential sink number.

Phenotyping of twenty-five kharif sorghum 
genotypes (inbreds :10, hybrids:5, B-lines :6 and 
R-lines : 4) for pre-and post-flowering drought and 
heat stress in post-rainy season indicated that leaf area 
index at soft-dough stage showed significant positive 
relationship (r=0.695**, 0.562*, under dryland and 
irrigated conditions respectively) with total biomass at 
maturity (Table 14).  Pre-and post-flowering drought 
stress increased the specific leaf weight by 18.0% 
over irrigated.  Genotypes Indore12, 2077B, C43, and 
CS3541 showed significant increase (44-128%) in 
specific leaf weight than others.  

Staygreen rating at physiological maturity varied from 
3.73 to 8.17 (1: completely green, and 9: completely 
dead). Staygreen rating showed negative relationship 
with rate of grain filling. Staygreen rating was significantly 
lower in Indore12 (5.3) and CSH16 (4.9), and 27B 
(4.5) under stress and no-stress conditions (Table 14). 
Germplasm lines, IS23579, IS4698, SPSSV30, IS9108, 
IS9113, and IS29187 have maintained higher visual 
staygreen rating (4.0-4.63) under drought stress and 
were on par with check B35 (4.23). 

Membrane stability Index showed significant 
negative relationship with leaf area index under 
drought condition. SPV1671 (CRS4), CSH30, SPV462, 
CSV17, and Indore12 showed lower membrane injury 
under moisture stress and non-stress conditions, while 
C43 and 279B were stable for membrane stability 
Index based on drought susceptibility index. In drought 
susceptibility index, genotypes 27B (0.181), CSH23 
(0.224), CS3541 (0.343), CRS 4 (0.567), Indore12 
(0.633), CSV27 (0.644), and CSV13 (0.726) were 
stable and tolerant to pre-and postflowering drought 
and heat stress conditions. Drought and heat stress 
decreased the per day productivity by 29.0%.  Per 
day productivity showed significant positive (p≤0.05) 
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Table 14. Effect of pre-and post-flowering drought and heat stress on physiological traits

Genotype Leaf area Index at  
soft dough stage

Specific leaf weight  
(Hard dough mg cm-2)

Membrane Injury (%) 
at soft dough

Stay green score

Dryland 
(D)

Suppl. Ir-
rigtd. (SI)

Dryland 
(D)

Suppl. Ir-
rigtd.( SI)

Dryland 
(D)

Suppl. Ir-
rigtd.( SI)

Dryland 
(D)

Suppl. 
Irrigtd. 
( SI)

 CSV15 1.56 2.35 5.87 5.11 41 62 7.7 4.9
 CSV23 1.33 2.17 5.81 7.92 60 65 7.0 6.0
463B 1.60 2.02 4.73 5.26 57 52 8.2 5.7
CSV17 1.12 0.89 6.13 7.68 42 54 6.4 6.6
C43 1.72 1.60 6.93 4.37 59 60 5.6 4.2
CSH27 2.02 2.16 8.92 7.37 46 56 5.1 4.8
 CB11 1.95 2.28 5.58 6.40 37 61 7.5 7.1
27B 1.23 1.15 6.56 6.01 54 60 7.4 6.8
CSH30 1.64 1.61 7.47 6.34 36 49 5.2 3.7
SPV462 2.26 2.09 4.67 4.23 33 51 7.1 5.9
279B 1.71 1.71 6.60 5.20 53 54 7.0 4.6
CSH16 1.76 2.14 5.29 6.49 49 63 5.4 4.5
296B 1.92 2.22 6.60 5.00 55 54 6.7 6.4
CSV20 1.90 1.82 6.24 4.83 40 59 6.9 5.3
2219B 0.97 1.15 5.37 5.34 43 61 7.8 4.3
2077B 1.56 1.85 6.97 3.50 52 67 5.8 6.7
CS3541 1.33 1.35 6.85 4.76 72 54 6.3 5.9
Indore12 2.54 3.42 7.63 3.34 45 52 6.0 4.5
CSH14 1.51 1.11 6.12 12.30 55 61 6.5 6.7
CSH23 1.71 1.54 6.08 8.06 57 57 6.5 5.9
CSV13 2.26 2.13 5.39 5.07 55 59 7.6 6.2
CSV27 3.04 2.80 6.68 4.29 48 54 7.2 6.8
M35-1 2.50 3.81 3.86 2.56 59 42 6.6 6.0
CRS4 2.38 2.38 2.91 3.97 61 22 5.0 5.7
Phule Chitra 2.55 5.37 3.22 2.53 44 31 5.8 6.2
Mean 1.84 2.12 5.9 5.5 50.1 54.3 6.6 5.7
LSD (p=0.05) 
Moisture regimes 
(MR)

0.22 NS NS 0.55

Genotypes (G) 0.48 1.85. 10.8 0.99
Interaction (MR*G) Sign. Sign. Sign. Sign.
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relationship with total biomass at maturity and grain 
yields under drought and limited irrigated conditions. 
Genotypes 27B, CSH 30, CS3541, and SPV 1671 showed 
stability in per day grain production across stress and 
non-stress conditions.    

Key  selectable, and reliable traits to be used for 
screening germplasm and parents for pre-and post-
flowering drought and heat stress include higher 
staygreen, specific leaf weight, relative water content, 

membrane stability index, total chlorophyll content, 
grain number m-2, per day grain productivity and 
drought susceptibility index.

Post-flowering drought tolerance in rabi

During rabi 2014-15, 24 lines compring of released 
varieties and few land-races were evaluated for 
postflowering drought tolerance under two water 
regimes, well watered (WW) and water stress (WS). 



All the required data set on phenology, plant height 
at physiological maturity, green leaf area retention 
(staygreen), grain yield and yield components was 
recorded. Data indicated a highly significant treatment 
(water regimes) and genotypic variations for yield 
parameters (fodder weight, panicle weight, grain yield 
and total dry matter) and retention of green leaf area 
at physiological maturity. On an average, grain yield 
and fodder weight was reduced by 42% and 32% 
under postflowering drought (WS) as compared to 
well-watered conditions. CSV18R, CRS20 and Phule 
Suchitra, Phule Maule and Jalana Dagri were promising 
rabi lines under both WS and WW conditions in terms 
of grain yield and total dry matter accumulations. Jalna 
Dagri, CRS 20 and Phule Maulee were least susceptible 
to the post-flowering drought stress.

During rabi 2014-15, 32 genotypes were evaluated 
in lysimeter for the key physiological drought adaptive 
traits (Figure 25). 

(i) Pattern of water use: Water extraction in pre-
anthesis period was negatively correlated to the water 
extracted in the post-anthesis period under both well 
watered (WW) and water stressed (WS) conditions. 
Since rabi sorghum is grown as rain-fed crop on residual 
moisture, the genotypes which use less water during the 
pre-anthesis stage would be having more water available 
during post-anthesis period for improved seed filling.

(ii) Water extraction ability: The genotypes 

like IC392140, IC 343586, CRS 20 and Phule Maulee 
recorded greater ability to extract the water from the 
soil profile.

(iii) Transpiration efficiency (TE): A two-
fold variation (3.5 to 7.7 g kg-1 water transpired) in 
transpiration efficiency (Figure 26) indicate that there 
is large scope for improving the TE of rabi sorghum 
to adapt to water scarcity during the postflowering 
growth period. The genotypes which recorded the 
higher TE under the WS conditions are Phule Chitra, 
CRS20, IC392140, Phule Maulee, Phule Suchitra and 
IC343586.

(iv) Root Traits: Genetic variations were evident 
in the root traits (Figure 27). The range of root depth 
recovered in different genotypes varied from 85 to 182 
cm.  Similarly, the total length of roots was also varying 
from 18 meter to 38 meters. The genotypes like 
IC392140, M35-1, IC343586 and CRS20 were having 
the highest root depth as well as root length. Similarly, 
the variability in other root traits like root volume and  
root surface area were evident and the genotypes 
like IC343586, IC392140 and CRS20 exhibited these 
improved root traits.    

Phenotyping genotypes (Fig.27) for root traits under 
WW and WS in root chambers (left). Plants were cut 
the base of stem, root chambers were dismantled, at 
physiological maturity and roots were recovered from 
the soil by splash of water stream.

Fig. 25. Lysimeter experiment for measuring the key adaptive traits (pattern of water use,  
water extraction ability and transpiration efficiency) in sorghum. 
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Sorghum for salinity tolerance

Forty genotypes were evaluated for their reaction to 
salinity. Significant variations for Biomass and Brix (%) 
among genotype (G), salinity treatment (S) and their 
interactions were observed at physiological maturity. 
The range of decrease in Biomass production under 

salinity was from 27 to 62% with minimum decrease 
was about 27-28% in DHBM4, SSV74, SSV27, N610 
and ICSSH86. There was increase in Brix content in 
15 genotypes under salinity than non-saline control. 
The range on increase was 0.33% to 19.4%. The 
top genotypes with increased Brix were (NSSV258 x 
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Fig.27. Phenotyping genotypes for root traits under WW and WS in root chambers (left). Plants were cut 
the base of stem, root chambers were dismantled, at physiological maturity and roots were recovered 

from the soil by splash of water stream.

Fig. 26. Variability in the transpiration efficiency among the 32 genotypes grown under water stressed 
conditions in Lysimeters



DSSV13)-3-1-2-1 (19.4), Gwalior I (12.2%), GRID 8 
(3.1%), DHBM 2 (3.0%) and DHBM 4 (2.8%). There 
is possibility of identifying the genotypes having 
higher level of Brix with minimum decrease of Biomass 
production under salinity stress. Under this category, 
genotypes like (NSSV258 x DSSV13)-3-1-2-1 (19.4%) 
and DHBM4 (2.8%) are promising. No relationship 
between proportion of biomass production and 
proportion of Brix content under salinity was observed.

G. Bio-chemistry

Sweet Sorghum

Sweet sorghum traits 

Genotypic variability in biomass (t/ha), green cane 
yield (t/ha), juice yield (KL/ha) and percent juice 
extraction among different sorghums genotypes were 
studied during crop growth periods across kharif, rabi 
and summer seasons. 

Biomass was observed to be higher in sweet 
sorghum genotypes and lower in forage genotypes. 
The variation of mean biomass in kharif was 29.67 
(boot leaf) to 25.28 (maturity), in rabi 30.99 (boot leaf) 
to 23.61 (maturity) and in summer 39.95 (boot leaf) to 
32.85 (maturity). At boot leaf stage, maximum biomass 
was obtained in SSV-74 during kharif (58.13) and rabi 
seasons (50.00), but in summer, Urja recorded highest 
biomass (69.83). CSH22SS also recorded maximum 
biomass at boot leaf stage during kharif (57.25) and 
rabi (46.50) similar to SSV74. Green cane was observed 
to be higher in sweet sorghum genotypes compared to 
forage genotypes. The variation of mean green cane in 
kharif was 20.81 (boot leaf) to 19.98 (maturity), in rabi 
16.48 (boot leaf) to 13.53 (maturity) and in summer 
22.58 (boot leaf) to 23.06 (maturity). At boot leaf 
stage, maximum green cane was obtained in SSV74 
during kharif (42.88) and rabi seasons (29.17) but in 
summer Urja recorded highest green cane (46.33).

Juice volume was observed to be higher in sweet 
sorghum genotypes. The variation for mean juice volume 
in kharif was 11.42 (boot leaf) to 7.46 (maturity), in rabi 
8.06 (boot leaf) to 5.06 (maturity) and in summer 9.07 

(boot leaf) to 7.85 (maturity). At boot leaf stage, CSH 
22SS, SSV 74 and Urja recorded maximum juice yield 
during kharif (24.63), rabi (14.85) and summer (21.08) 
respectively. SSV 74 also recorded maximum juice 
volume at boot leaf stage during kharif (24.18) similar 
to CSH 22SS. Percent juice extraction was observed to 
be higher in sweet sorghum genotypes. The variation 
of mean percent juice extraction in kharif was 53.34 
(boot leaf) to 37.83 (maturity), in rabi 46.38 (boot leaf) 
to 33.87 (maturity) and in summer 38.68 (boot leaf) to 
33.19 (maturity). At boot leaf stage, Urja, CSV 19SS, 
CSH 22SS recorded maximum percent juice extraction 
during kharif (65.98), rabi (58.53) and summer (51.17) 
respectively.

Juice fermentation and ethanol production

In order to determine a more suitable microorganism 
for fermentation efficiency and maximum ethanol yield 
from sweet sorghum juice, six other yeast species 
viz., Candida tropicalis, Pachysolen tannophilus, 
Brettanomyces naardenensis, Kluyveromyces 
marxianus var. marxianus, Schizosaccharomyces pombe 
var. Pombe, Issatchenkia orientalis and a bacterial 
strain, Zymomonas mobilis were tested alongwith the 
commonly used yeast, Saccharomyces cerevisiae.  Cell 
count of the all the 8 species during the course of 
fermentation was also studied to know the variability in 
biomass production and accumulation among different 
species. Among the six different species of yeast tested, 
four species, S. cerevisiae, C. tropicalis, K. marxianus 
var. marxianus and S. pombe var. pombe produced high 
ethanol (4.5 to 5.2 %), while the remaining two species 
(P tannophilus and I orientalis) produced low alcohol 
(1.3 to 1.5 %). Among the strains tested, S. pombe 
var. pombe strain MTCC 2665 (0.432), S. cerevisiae 
strain IARI (0.426) and K. marxianus var. marxianus 
MTCC 1389 (0.411) showed highest ethanol yield (in 
g/g consumed sugar). S. pombe MTCC 2665 and S. 
cerevisiae strain IARI showed highest fermentation 
efficiency (84.6 % and 83.3 % respectively) over the 
other strains (Table 15). The organism Kluveromyces 
marxianus has produced maximum biomass and used 
the sugars for its growth. 
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Table 15.  Ethanol production in sweet sorghum juice by different microorganisms

Culture Ethanol Yield (g/g of sugar consumed)
24h 30h 48h 72h

Mean ± SD Mean ± SD Mean ± SD Mean ± SD
Schizosaccharomyces 
pombe var. pombe

0.420±0.034 0.432±0.015 0.414±0.025 0.342±0.009

Kluyveromyces marxianus 
var. marxianus

0.340±0.014 0.394±0.012 0.411±0.001 0.362±0.009

Pachysolen tannophilus 0.071±0.012 0.123±0.009 0.055±0.000 0.095±0.001
Candida tropicalis 0.313±0.002 0.370±0.018 0.377±0.018 0.357±0.015
Saccharomyces cerevisiae 0.373±0.022 0.376±0.031 0.385±0.005 0.362±0.015
Saccharomyces cerevisiae 
(IARI)

0.359±0.002 0.426±0.001 0.409±0.001 0.376±0.002

Issatchenkia orientalis 0.107±0.008 0.100±0.002 0.093±0.006 0.091±0.004

Fatty acid profiles of sorghum seed

Analysis of fatty acid profiles in six sorghum 
germplasm lines revealed wide variation in the fatty 
acid composition of the germplasm lines (Table 16) 
which can be exploited to enhance the shelf-life of flour. 
Moreover, sorghum is having Nervonic acid content of 
0.2 to 1.0 % in different germplasm lines while it is 
absent or negligible in pearl millet. Nervonic acid is 
an important fatty acid required for myelin growth in 
nervous system.

Grain micronutrient assessment

Though sorghum grains are considered as nutritionally 
superior compared to fine cereals, the precise information 
on the contents of grain micronutrients like Iron, copper, 
zinc and manganese and trace elements like Selenium 
is lacking. In order to have a precise understanding on 
the level of essential elements, an attempt was made 
using the latest technology of Inductively Coupled 
Plasma Mass Spectrometry (ICP-MS). Good variation 
was observed for all the elements studied. The iron 

Table 16. Fatty acid profile of lipids in grains of six germplasm lines of Sorghum

Fatty acid Name IS 4060 IS30466 FS30533 IS30450 IS28313 CSV13
C16:0 Palmitic acid 14.56 15.5 18.87 12.47 17.48 14.08
C16:1 Palmitoleic acid 0.29 0.36 0.38 0.24 0.42 0.41
C18:0 Stearic acid 1.51 1.68 2.38 1.74 2.01 1.46
C18:1 cis 9 Oleic acid 42.94 44.03 46.43 40.43 41.66 44.93
C18:2 cis 9,12 Linoleic acid 38.02 35.25 28.08 42.89 34.32 35.82
C20:0 Arachidic acid 0.38 0.41 0.52 0.46 0.52 0.23
C20:1 cis 11 Eicosenoic acid 0.4 0.37 0.37 1.39 0.47 0.29
C18:3 cis 
6,9,12,15 alpha

Linolenic acid 0.83 1.21 0.36 0 0.63 1.73

C22:0 Behenic acid 0.19 0.22 0.25 0.29 0.29 0.13
C20:5 cis 
5,8,11,14,17 EPA

Eicosapentanoic 
acid

0.25 0.3 0.41 0 0.45 0.27

C24:1 cis 15 Nervonic acid 0.2 0.27 0.98 0 1 0.27
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Table 17. Grain mineral status in selected sorghum lines  

content in the tested genotypes ranged from 14 to 76 
mg/kg and zinc from 12 to 40 mg/kg. Grain iron and 
zinc content was high in CSV15, CSV17, CSV20, CSV18R, 
CSV22R, PVK801 and Phule Revati among the varieties, 
and CSH16, CSH23 and CSH30 among the hybrids 
(Table 17). Among the parental lines CB11, RS585, C43 
and 415B had higher grain iron and zinc content. These 
genotypes had relatively higher contents of manganese 
and copper also. 

 Cultivar Fe (mg/kg) Zn (mg/kg) Mn  (mg/kg) Cu (mg/kg) Se (mg/kg)
CSV 14R 49.4 16.6 14.1 2.14 108.3
CSV 15 75.7 20.4 15.3 4.35 88.4
CSV 17 55.2 19.9 12.8 4.18 77.4
CSV 18R 60.4 19.1 8.3 3.29 35.4
CSV 20      53.6 19.6 19.2 4.36 99.5
CSV 22R 61.2 18.9 12.7 4.86 44.2
Phule Revati 46.2 24.5 16.5 2.64 6.7
PVK 801 46.5 21.8 16.2 5.38 6.7
415B 45.5 22.8 20.3 3.85 NA
C43         48.3 22.8 18.3 3.07 6.7
CB 11 53.4 21.2 18.8 5.46 0
RS 585      49.5 40.5 21.0 5.08 0
CSH 16 41.9 25.5 17.4 3.23 11.1
CSH 23 44.0 26.8 12.7 4.50 NA
CSH 30 45.1 26.6 23.7 2.95 13.3

Pearl Millet

Fatty acid profile of pearl millets hybrids

Pearl millet is an important for its food and feed 
value. But the keeping quality of ground floor of pearl 
millet is very poor compared to the whole grain. In order 
to understand the nature of fatty acids of ground floor, 
fatty acid profiling of the lipids from grains was done.It 
was found that floor contains 45-48 % of Linoleic acid, 

Table 18. Fatty acid profile of lipids in grains of pearl millet Hybrids

Fatty Acid Name HHP67 NBH5767 KSB 86M86 RHB177 PAC909
C16:0 Palmitic acid 21.97 19.45 19.2 20.36 17.86 17.79
C16:1 Palmitoleic acid 0.49 0.47 0.35 0.59 0.34 0.32
C18:0 Stearic acid 3.47 2.61 3.55 3.81 4.08 4.09
C18:1 cis 9 Oleic acid 23.75 24.89 25.1 25.36 25.99 26
C18:2 cis 9,12 Linoleic acid 46.61 48.12 47.2 45.81 46.4 46.58
C20:0 Arachidic acid 0.43 0.8 0.83 0.8 0.93 0.94
C20:1 cis 11 Eicosenoic acid 0 0.23 0.19 0.15 0.17 0.21
C18:3 cis 9,12,15 
alpha

Linolenic acid 3.01 2.76 2.9 2.58 3.22 3.21

C22:0 Behenic acid 0.27 0.29 0.27 0.25 0.28 0.29
C20:5 cis 5, 8, 11, 
14, 17 (EPA)

Eicosapentanoic 
acid

0 0.23 0.24 0.21 0.22 0.29
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H. Basic Research

i. Inter-specific hybridization 

Wild sorghums belonging to tertiary gene pool carry 
important genes for biotic and abiotic stress resistance. 
Transfer of useful genes from wild to domesticated 
Sorghum bicolor species is difficult due to strong pre-
fertilization barriers. With an objective to characterize 
new and useful variation to develop pre-breeding lines 
for use in sorghum breeding program, inter-specific 
hybridization was attempted. Inter-specific hybrids 
of Sorghum bicolor with S.hewisonii, S.versicolor, S. 
purpureosericeum, S. australiense and S.usumberance 
species were obtained through intervention of pollen 
treatment during pollination. Seed set was observed 
in all the crosses involving wild species (range 0-283), 
except with parent 296B. F1 seeds were normal but in 
some seeds were shriveled and small. F1 hybrids from 

nine crosses are raised in pots. F1s were taller with 
purple pigmentation similar to paternal parent (Figure 
28). F1 had traits from both the parents, and the F1 

hybridity was confirmed with molecular analysis using 
SCOT markers. Most of the F1 plants were fertile. Large 
variation was observed in F2 population for agronomical 
traits. Two F1 hybrids of two wild species with low HCN 
were found to be far lower in their HCN content than 
the cultivated parent.

ii. Shoot fly Mutants 

Towards identification and isolation of genes 
conferring resistance to sorghum shoot fly, 33 sorghum 
mutants were developed through gamma irradiation 
of IS18551 genotype. All the mutants were evaluated 
at three shoot fly hot-spot locations (Rahuri, Dharwad  
and Parbhani) using fish-meal screening technique. 
Data was recorded on shoot fly traits, namely, seedling 
vigour (SV), leaf surface glossiness (Glo), oviposition 
(Ovi) and deadhearts (DH %). Analysis of the multi-
location trial data indicated that the performance of 
the mutants (SFM-49, SFM-93, SFM-19, SFM-33, 
SFM-8 and SFM-41; DH <25%) were better over the 
control, IS18551 (DH=39%) for SV, Glo, Ovi and DH 

Fig.28. Inter-specific hybrid

Table 19. Mean reaction of some mutants to shoot 
fly resistance

Genotype DH% SV GLO OVI

SFM-49 20.1 1.7 2.1 1.6

SFM-93 22.8 2.2 2.1 1.5

SFM-19 23.5 1.7 2.7 1.6

SFM-33 24.0 2.2 2.2 1.8

SFM-8 24.1 1.9 2.2 1.7

SFM-41 24.2 2.3 2.0 1.6

ISI8551 (RC) 39.0 2.7 3.3 2.5

SFM-85 52.8 2.9 3.6 4.2

SFM-45 58.5 3.9 4.7 3.1

SFM-68 68.1 3.9 4.7 3.6

DJ6514 (SC) 77.0 4.8 4.5 4.5

a polyunsaturated fatty acid with a potential for easy 
oxidation and development of rancidity (Table 18). 
Further studies to understand the genetic variation for 
fatty acids content in germplasm lines of pearl millet is 
required.
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traits (Table 19). Three mutant lines (SFM-45, SFM-68 
and SFM-85) were susceptible than the check IS18551 
across the locations. These mutants can be of immense 
value in mapping, identification and cloning of genes 
related to these traits for their employment in breeding 
sorghum for shoot fly resistance.  

iii. Chlorophyll mutant

Plant variegations are characterized by the 
presence of white sectors in normally green tissues 
and organs. The green sectors contain morphologically 
normal chloroplasts whereas the white sectors 
contain defective plastids that lack coloured pigments. 
Variegation mutants are defective in chloroplast 
developmental processes and arise due to mutations 
in nuclear or organellar genes. In sorghum, a mutant 
line was obtained in the background of M35-1 using 
EMS mutation (Figure 29). The plant in its initial growth 

of up to 3-4 borader leaves shows green leaves with 
normal plastids. However, in the later stages shows 
variegation with white patches in the growing leaves. 
This mutant line is useful in identifying genes involved 
in chloroplast biosynthesis, chloroplast development 
and gene regulation and the photosynthesis system.  

iv. Bloomless mutant

A key feature of sorghum that is highly relevant 
to drought tolerance involves profuse production of 
epicuticular wax (bloom) on culm and leaves coupled 
with less permeable cuticle proper. Epicuticular wax 
deposition is highly visible on the abaxial side of the leaf 
blade, culm, and peduncle of sorghum.  Epicuticular 
wax deposition is expressed at seedling stage and can 
be readily observed, but is most prominent at the pre-
flowering to maturity stage. Sorghum produces higher 
amounts of bloom in culms and leaves than rice and 

Fig.29. Variegated mutant in sorghum Fig.30. Bloom and bloomless mutant of M35-1
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corn. Bloom deposition is a dominant trait and all 
sorghum cultivars grown in India or elsewhere exhibit 
the feature with some variation. In order to understand 
the role of epicuticular wax in sorghum, chemical 
mutation was induced in M35-1. Of the several mutants 
obtained, some plants were devoid of epicuticular wax 
load (bloomless) on their leaf and culm surface (Figure 
30).  The lines are useful in understanding the genetics 
of bloom (epicuticular wax) synthesis and genes 
involved in wax biosynthesis. 

v. Albino mutant in sorghum

Albino mutants are known in many crop species 
including sorghum. They are usually caused by a 
mutant recessive allele, which in homozygous state 
leads to partial or total absence of chlorophyll pigment 
in leaves. In the course of advancement of recombinant 
inbred lines at F8 stage of E36-1 x MR750 cross, one 
of the RIL segregated for green and albino seedlings. 
As leaves were devoid of chlorophyll pigment, and 
hence no photosynthesis, all albino seedlings grew 
up to 3-4 leaves stage and died subsequently (Figure 
31). In order to determine the genetic nature of albino 
phenotype, rest normal green seedlings were grown to 
their maturity under selfing. The selfed seeds from each 
of these plants were planted to observe for segregation 
of albino/green plants, if any. Albino seedlings were 
observed in next generation also to indicate albino 
phenotype was due to genetic mutation. Further 

Fig.31. Albino mutant of sorghum

experimentation on segregation for normal and albino 
seedlings clearly indicated monogenic inheritance (75 
green: 28 albino; χ2: 0.26, P=0.609). From these 
experiments, it was concluded that the albino mutation 
is lethal and is conditioned by one recessive allele. 
Since it is lethal in its homozygous condition, albino 
allele was carried in the heterozygous status (carriers) 
where in dominant allele masks the lethal effect of 
recessive allele. 

I. Value-addition and Commercialization

Sorghum cultivars for Biscuit making

Biscuits are popular ready-to-eat (RTE) product 
consumed by different age groups in a family. Dropping 
biscuits are developed with sorghum and wheat in 7:3 
ratios using an indigenous planetary mixer, automatic 
cookie making machine and rotary oven. The formulation 
of sorghum flour, wheat flour of superior quality with 
addition of sugar, milk solids, trans free-fat, salt and 
nature identical flavoring substances are used for the 
preparation of biscuits. Sorghum and wheat grains were 
ground into flour using laboratory hammer mill passed 
through 0.4 mm screen to obtain fine flour. Flour from 
four sorghum cultivars namely M35-1, CSH13R, DSV4, 
CSH23 were used by substituting sorghum flour for 
wheat flour in the proportion of 70:30 % respectively.

Developed composite biscuits were served to 15 
semi-trained panelists and were evaluated for color 
and appearance, flavor, taste, texture and overall 
acceptability using a ranking test. From both Physico-
chemical and textural properties and sensory tests 
(Table 20 and Figure 32), it was concluded that 
CSH13R and M35-1 were the best suitable cultivars for 
the development of composite biscuits when compared 
with 100 % wheat as its overall score was (7.2%).
The study concludes that composite biscuits can be 
developed with sorghum and wheat combination of 
70:30 with acceptable quality. The biscuits prepared 
with sorghum cultivar CSH13R and M35-1 showed 
desirable qualities, the CSH13R being a hybrid offers a 
better choice to the industry in terms of lower cost of 
production to the tune of 15-25 %.
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   Table 20. Physico-chemical and textural properties of sorghum based composite biscuits

Cultivar Moisture (%) Fat (%) Water activity Alcoholic 
acidity (%)

Hardness Damaged 
Starch (%)

M35-1 10.21 2.76 0.380 0.01 1115 2.47
CSH 13R 8.42 2.74 0.311 0.01 915 3.39
DSV 4 9.61 3.01 0.420 0.05 981 4.95
CSH 23 10.01 2.99 0.368 0.01 1095 2.41
CSV 18R 8.99 2.74 0.355 0.01 700 3.12

Fig. 32.Sensory evaluation of sorghum: wheat composite biscuits

Shelf life studies of hot extruder snacks 

The extruder samples of Jowar Rawa (50 %), Ragi 
(22 %), Corn Flour (15 %), Rice Flour (5%), Wheat 
Flour (5%), Salt (1.5%), Baking Powder (1.5%) and 
Water (13%) were analyzed for shelf life over seven 
months of storage in an airtight HDPE package. The 
product with this combination was crispy and was 
having best quality in terms of taste and texture. It 
was found that millet formulation requires moisture of 
minimum 12%. Semolina of sorghum from 60 mesh 
(idli rawa) was found suitable for extruder snacks. 
The organoleptic properties of the extruded snack was 
found to be stable even at the end of sixth months, 
and hence storage stability and shelf life was up to 
six months.

J. Extension Research

Economics of pearl millet cultivation 

Pearl Millet (Bajra) is very important cereal crop and 
is extensively grown in the north western, western, 
south central and southern parts of the country. The 
cost of cultivation of kharif bajra was studied for sample 
farmers in Jodhpur district of Rajasthan, a major bajra 
growing state of India. The average grain yield of 
bajra was 10.25 qt/ha and sold at Rs. 1275/q. Most 
farmers keep bajra grain exclusively for their household 
consumption due to low marketable surplus. The gross 
revenue from bajra cultivation was Rs. 19,062/ha while 
the cost of cultivation was around Rs 17,769/ha. So 
the net revenue was Rs. 1,117/ha. In general, the 
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gross margin was found to be Rs.  4,142 / ha. Use of 
improved cultivation technologies, cultivating bajra for 
commercial point of view and processing interventions 
are some of the suggestions to improve the profitability 
of bajra cultivation in Jodhpur region. 

Economics of finger millet cultivation 

The cost of cultivation of kharif ragi was studied 
for sample farmers in Tumkur district of Karnataka, a 
major ragi growing state of India. The operational cost 
of ragi cultivation per hectare was around Rs 23,507/- 
and the total cost of cultivation was estimated to be Rs. 
33,316 per hectare.  The per quintal cost of production 
of ragi was Rs. 1959.78/qt. The average grain yield of 
ragi was 17 qt/ha and it was sold Rs. 2,000/qt. The 
gross revenue from ragi cultivation was Rs. 34,000/ha 
while the cost of cultivation was around Rs. 33,316/ha. 
So the net revenue was Rs. 684/ha. However, due to 
climatic and food habit, majority of the farmers cultivate 
ragi. Ragi is more preferred owing to sustainability in 
this rain-fed water scare region in the absence of crop 
alternatives. If the farmers would follow recommended 
improved methods of practices, per ha yields would go 
much higher especially by adopting improved seeds 
rather than local variety.

K. Institutional Services

a. DUS Testing

During kharif 2015, 13 candidate varieties were 
tested for DUS traits along with 19 reference varieties 

under 1st year testing. Out of 13 new candidate 
varieties (279B, 279A, CSH30, CB33, CSV27, CB11, 
415B, 415A, DGJ 022, GK 950, GK952, GK951 and 
HTJH3206), eight were from Public sector and five were 
by Private sector. Under 2nd year testing six candidate 
varieties (PMS28A, PMS28B, DGJ027, GK4009, CSH27 
and CSV28) (four from Public and two from Private 
sector) were tested along with 15 reference varieties. 
The trials were monitored on 23rd September 2015 by 
the Monitoring Team under the Chairmanship of Dr. CL 
Laxmipathi Gowda, Former Deputy Director General 
(Research), ICRISAT as per the DUS guidelines (Figure 
33). The crop growth and expression of morphological 
characters were good in all the candidate varieties. 
Differences in the observed and claimed traits were 
noted in the monitoring committee proforma. The data 
on 33 DUS traits along with photographs have been 
submitted to PPV&FRA, New Delhi.

During rabi 2015-16, under 1st year testing, a total 
of four farmers’ varieties (Bagdal Peeli Jawar, Mogal 
Goal Jawar, Barsi Jawar and Kodamurka Jola) were 
characterized along with M35-1 as reference variety. 
Under 2nd year testing three new candidate varieties 
(CSV26, CSV29R and DGJ025) were characterized for 
DUS traits along with four reference varieties. The 
DUS testing trials were monitored on 12th February 
2016 by Dr. Vilas A Tonapi, Director, IIMR (Figure 33). 
Maintenance breeding was undertaken for a total of 
115 reference varieties. Observations on all 33 DUS 
traits were recorded in the reference varieties.

Fig. 33. Monitoring of sorghum DUS trails during kharif and rabi seasons
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b. Sorghum Seed Production

During 2015-16, breeder seed produced under BSP/
NSP crops by IIMR, Hyderabad was 50.14 q which is 
31.64 (271%) more than DAC indent (18.50q) and 
29.29q (240%) more than BSP-I allocation (20.85 q) 
(Figure 34). Similarly, various AICSIP centers produced 
148.99q breeder seed which was 81.59q (221%) more 
than DAC indent (67.40 q) and 73.99 (198%)more 
than BSP-I allocation (75.00 q). There was surplus 
production of breeder seed for most of the allocated 
lines and varieties. There was shortfall in production 
of Bundela, CSV24SS, 415A, 415B from IIMR, PC1080, 
from Udaipur centers. The shortfall in the production 
of AKR150, PMS28A, PMS28B, C43, SSV84 and 
UPMC503, from different centers was abridged by 
IIMR, Hyderabad with additional production of these 
cultivars. In farmers’ participatory seed production, 
660 q seed was produced.  Under mega-seed project, 
828 q of different class of seed was produced. Both 
public and private sectors produced the required seed. 
In view of the isolation requirements, quality seed of 
CSV20, CSV23, CSV27, CSV 29R, Phule Suchitra, MP 
Chari  and CSH 13  was produced in SFCI, Jawalgera 
farm and in leased farmers’ fields under strict quality 
control of IIMR scientists and officials from Andhra 
Pradesh and Karnataka seed certification agencies.

c. Intellectual property management and 
transfer/Commercialization of agricultural 
technology

Memorandum of Agreements: IIMR singed 
MOUs with the following business enterprises for the 
popularisation of various technologies on sorghum 
value added products. 

Fig.34. Seed production: indent and production

Company Technology 
Licensed

Date 

M/s Fresh 
Healthy foods, 
Hyderabad

Technology 
to popularize 
sorghum value 
added food 
products

23 November 
2015

M/s Azure Edge 
Ventures Pvt. 
Ltd., Bangalore

Technology on 
Jowar Puffs 

20 February 
2016

M/s Harsh 
Bio-Agro Park, 
Hyderabad

Value added 
technology 24 March, 2016
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D. Front-line Demonstrations
During 2015-16, 377 frontline demonstrations 

(FLDs) on rabi sorghum were organized in seven 
districts across the states of Maharashtra, Karnataka 
and Telangana. Latest sorghum varieties viz., CSV29R, 
CSV26R, Phule Suchitra, Phule Revati and Parbhani Moti 
were demonstrated along with locally popular cultivar 
like Maldandi, Lakadi, Dagadi, Halijola, Budda Mallelu 
(Dagdi type), Udgir local and Tandur as checks in 
farmers’ fields at different locations. The demonstrated 
sorghum varieties gave 52 % higher grain and 38 % 
fodder yields than the local checks. On an average, the 
demonstrated varieties could earn net returns of Rs. 
35,946/- on the cost of Rs.15,860/- per ha, which is  65 
% more than the local check.

Four demonstrated varieties under FLDs organized 
by the CRS, Solapur indicated that Phule Revati, Phule 

Suchitra, CSV26R and CSV29R yielded 39% more grain 
yield and 23% more stover yield than the local variety, 
Solapur Dagadi. Phule Suchitra performed better in 
Western Maharashtra region with 48% more grain yield 
and 53% more stover yield. Similarly, in Bijapur area of 
Karnataka, CSV29R performed better with 30 % higher 
grain yield and 31 % stover yield than the local check. 
Performance of CSV29R was found to be better in the 
Tandur area of Telangana State showing 38 % higher 
grain and 16 % stover yield than the local check.

Across locations, new sorghum varieties with an 
average grain yield of 1.50 t ha-1 and 4.09 t ha-1 of 
stover yields were superior over local check varieties 
demonstrating 52% and 38% yield gaps. The net returns 
from improved cultivars was Rs.35,946/- ha-1 which 
was 65% higher over the local cultivars (Rs.21,804/- 
ha-1).The increase in benefit-cost ratio obtained from 
the FLD cultivars was 0.92 (Table 21 and 22).

Table 21. Economics of FLDs on rabi sorghum organized during 2015-16

Table 22. Yield gap between the FLDs and local check (LC) during rabi 2015-16

FLD 
Centre

Grain yield 
(t./ha)

Stover yield 
(t/ha)

Cost of 
cultivation

(Rs/ha)

Net return 
(Rs/ha)

B:C ratio

FLD LC FLD LC FLD LC FLD LC
Parbhani 1.34 0.52 3.20 1.57 18458 27543 9615 1.48 0.94
Solapur 0.93 0.67 3.94 3.20 9292 29952 21866 4.04 3.21
Rahuri 1.86 1.25 4.65 3.04 19000 34500 15050 3.10 1.12
Bijapur 1.54 1.18 4.22 3.23 19199 41543 30573 2.90 2.48
Tandur 1.85 1.34 4.45 3.82 13351 46191 31914 3.19 2.33
Mean 1.50 0.99 4.09 2.97 15860 35946 21804 2.94 2.02

Location Grain yield (t./ha) Stover yield (t/ha)
FLD LC Yield gap (%) FLD LC Yield gap (%)

Parbhani 1.34 0.52 157 3.20 1.57 103
Solapur 0.93 0.67 39 3.94 3.20 23
Rahuri 1.86 1.25 48 4.65 3.04 53
Bijapur 1.54 1.18 30 4.22 3.23 31
Tandur 1.85 1.34 38 4.45 3.82 16
Mean 1.50 0.99 52 4.09 2.97 38
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Sorghum technologies in rice-fallows 

In total, 50 field demonstrations on sorghum were 
organized on 20 ha in late rabi season i. e. in rice-
fallows under zero-tillage in Guntur district of Andhra 
Pradesh during 2014-15. The demonstrations were 
undertaken in four major sorghum growing villages viz., 
Nandivellugu, Yerrapalem, Athota and Krapa. Results 
revealed that CSH 16 (7.73 t/ha) yielded significantly 
better than the popular hybrid Mahalaxmi296 (6.64 
t /ha) with 77% higher net returns (Rs.55,361/- per 
ha) than the check Mahalaxmi296 (Rs.31,227/- per 
ha) on the cost of Rs.45,092/- per ha (Fig.35). The 
seeds of proven hybrids, CSH 16 and CSH 14 were 
channelized through local agro centers at Athota for 
wide dissemination by developing linkage.

Socio-economic upliftment of tribal farmers 

Field demonstration is one of the important tools to 
demonstrate the production potential of the recently 
released sorghum cultivars in the farmers’ fields. In 

order to empower the tribal farmers of different sorghum 
growing areas of the country, field demonstrations on 
improved sorghum cultivation involving dual-purpose 
sorghum cultivars and new technology practices to 
increase productivity were organized in tribal farmer’s 
fields. During kharif 2015, total 1137 demonstrations 
on sorghum were organized on farmers’ fields on 296 
ha in five sorghum-growing states of Madhya Pradesh, 
Rajasthan, Telangana, Gujarat and Maharashtra. 
Latest sorghum cultivars viz., CSV 31, CSV 27, CSV 30, 
CSV 25, CSV 23, CSV 20, CSV 15, CSH 30, CSH 25, 
CSH 14, GJ 39, PC 1080, JJ 1041, SPV 1862, JJ 938, 
SPV 2205, SPH 1653 and GJ 42 were planted along with 
local cultivars used by the farmers as a check. Tribal 
farmers were benefitted by obtaining more than double 
grain (183%) and 67% higher fodder yields than their 
own local cultivars and traditional sorghum practices 
across the regions. Improved sorghum technology 
resulted in an additional monetary return of 64% to 
the tribal farmers, and helped to raise their monetary 
benefits.
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Trainings organized at IIMR

Expenditure on HRD (Rs. In Lakhs) 

Trainings attended by IIMR staff

Name of the training programme Dates/Month Trainees
Sorghum and Millets Production Technologies 7-8 April 2015 Assistant Directors of Agriculture, 

Coimbatore, Tamil Nadu
26-27 May 2015 Assistant Directors of Agriculture, 

Namakkal, Tamil Nadu
29 June 2015 Assistant Directors of Agriculture, 

Sivagangai, Tamil Nadu
Sorghum Crop Cultivation and Value-addition 22 July 2015 Assistant Directors of Agriculture, 

Ramanthapuram,  Tamil Nadu
Value-added processing and Commercialization 
of Sorghum

11-12 August 2015 Farmers and Technical officers of 
KVKs from Tamil Nadu

Writing and Publishing Skills 18 August 2015 Scientists of ICAR-IIMR, Hy-
derabad. 

Value-added Processing for Diversified Food 
Uses in Sorghum

22-23 September 2015 Farmers and Technical officers of 
KVKs from Maharashtra

Value-added Processing for Diversified Food 
Uses in Sorghum

13-14 October 2015 Farmers of Andhra Pradesh and 
Telangana

Improved Production Technologies for kharif 
Sorghum

15-16 October 2015 Farmers from Maharashtra

Empowering Millets Stakeholders through 
Processing & Commercialization of Value-added 
Technologies

10-11 March, 2016 Farmers from Karnataka

Name of the
Official

Name of the training programme Venue Dates

Avinash Singode and
PV Rajappa 

Working on Computers in Hindi BDL, Hyderabad 10-14 Aug., 2015

RR Chapke Agro-biodiversity Conservation, Sustain-
able Livelihoods and need for Adaptation to 
Climate Change

M S Swaminathan 
Research Founda-
tion,  Chennai

21-25 Sept., 2015

S Ravi  Kumar and  
OV Ramana

Analysis of Experimental Data NAARM,
Hyderabad

17 -22 Aug., 2015

Mahesh Kumar Competency Enhancement Programme for 
Technical Officers of ICAR Institutes

NAARM,
Hyderabad

6-15 Oct., 2015

S.No RE for HRD 2015-16 Actual Expenditure* % Utilization
Plan Non plan Total 2015-16 2015-16

1  7.29  -  7.29 7.29  100%
*= This HRD fund allocation was used towards registration fee for the Scientists who attended the Meetings / Workshops / Trainings.
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Name of the
Official

Name of the training programme Venue Dates

Sh Raghunath  
Kulkarni

Recent Developments in Seed Trade Pro-
duction, Export Regulations and Treaties

Agriculture Col-
lege, Vijayapura

18 Nov- 08  
Dec., 2015

B Venkatesh Bhat and  
D Revati

Unified Messaging and Web Hosting 
Solutions

NAARM, 
Hyderabad

5 Dec., 2015

KV Raghavendra Rao, 
OV Ramana and
HS Gawali

Competency Enhancement Training 
Programme for Technical Officers of ICAR 
Institutes 

NAARM, 
Hyderabad

14-23 Dec., 2015

Jinu Jacob,  
R Venkateswarlu,
AD Vishala, A Annapurna, 
KV Raghavendra Rao, D 
Revati, Vilas A Gyanoba, 
Raghunath Kulakarni, A 
Usha Rani, NK Durga, D 
Rambabu, K Suresh Ku-
mar and G Chiman Lal.

Parangath Prasikshan IIMR, Hyderabad 4 Jan-
3 Feb., 2016

PG Padmaja Managing Innovation and Technology for 
Competitiveness

ASCI, Hyderabad 4-15 Jan., 2016

P Rajendrakumar Recent Advances in NGS data Analysis IASRI, New Delhi 8-18 Jan., 2016
Avinash Singode and 
Parashuram Patroti

Modern Integrated Crop Breeding Tools-
Breeding Management System

IIRR, Hyderabad 18-27 Jan., 2016

TG Nageshwara Rao, S 
Ravi Kumar, B Venkatesh 
Bhat, O V Ramana  and 
D Revati

National Knowledge Network: At the Core 
of Cyberspace

JNTU, Hyderabad 21-22 Jan., 2016

Avinash Singode Integrated Conventional and Biotechnologi-
cal Approaches for Improvement of Dual-
purpose Crops and Grasses

IGFRI,
Jhansi

28 Jan-17 Feb., 
2016

R Venkateswarlu,  
V Anjaneyulu and  
Raghunath Kulakarni

Hindi Training Programme to Work on 
Computers.

HTS, DOL, Min. 
of Home Affairs, 
Secunderabad

8-12 Feb., 2016

Jinu Jacob National Workshop on Recent Trends in 
Bioinformatics and its Applications in Agri-
culture

NAARM, 
Hyderabad

15-17 Feb., 2016.

PG Padmaja Sensitization Program on Bio-safety IIRR, Hyderabad 17 Feb., 2016.

VA Tonapi Executive Development Programme NAARM,  
Hyderabad

21-25 Feb., 2016

D Balakrishna Environmental Risk Assessment of Geneti-
cally Engineered (GE) Plants

NASC complex,
New Delhi

22-23 Feb., 2016

D Balakrishna Dossier Preparation of Genetically Engi-
neered (GE) Plants

NASC  complex,
New Delhi

25 Feb., 2016

OV Ramana Science Governance and Management ASCI, Hyderabad 29 Feb -4 Mar., 
2016

TG Nageshwar Rao &
M Elangovan

Awareness-cum-training programme on 
PVP&FRA

Agricultural Col-
lege, Bapatla.

2-3, Mar., 2016

Vilas A Tonapi Awareness cum training programme on 
PVP&FRA

ATARI-Zone-V, 
CRIDA, Hyderabad

28 Mar.,2016

S Ravi Kumar ICAR - KRISHI Geoportal NBSS&LUP, 
Nagpur

28-30 Mar., 2016

M Elangovan Geospatial Analysis in Agriculture and Data 
Requirement for ICAR Geoportal

NAARM,  
Hyderabad

29 Mar., 2016
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List of the Ph.D. & M.Sc Students  
As on 31 March, 2016

Name of Student Project/ 
Scheme

Name of the 
Supervisor

University  
Registered

Year of 
regis-
tration

Research Topic

Ph.D Students
U Lavanya Nil CV Ratnavathi JNTU, Hyderabad 2011 Studies on sucrose accumu-

lation for efficient bio-ethanol 
production from sweet sor-
ghum

I Jai Kishan Nil P Rajendrakumar Osmania 
University,  
Hyderabad 

2011 Analysis of differential gene 
expression in sorghum hy-
brids and their parental lines 
in relation to heterosis

M Praveen DBT R Madhusudhana JNTU, Hyderabad 2012 Characterizing sterile cyto-
plasms using DNA markers 
and tagging fertility restora-
tion genes in sorghum

G Anurag Uttam DBT R Madhusudhana Andhra  University, 
Visakhapatnam

2012 Genetic mapping and physi-
ological characterization of 
epicuticular wax locus in 
sorghum

B Ranga Nil CV Ratnavathi Osmania  
University,  
Hyderabad

2013 Studying the beneficial prop-
erties of sorghum grain as a 
functional food

R Madhukar 
Reddy

Nil CV Ratnavathi Osmania  
University,  
Hyderabad

2013 Bio-ethanol production from 
sweet sorghum biomass 
through fermentation by mi-
croorganisms

M Suguna Nil C Aruna Osmania  
University,  
Hyderabad

2013 Genetic architecture of the 
grain quality traits in sorghum 
bicolor.

P Praveen 
Kumar

Nil C Aruna Osmania  
University,  
Hyderabad

2013 Genetic analysis of fodder 
yield and quality attributes in 
forage sorghum

Ch. Govardhan Nil IK Das Osmania  
University,  
Hyderabad

2013 Studies on fungal pathogens 
causing early infection for 
development of grain mold 
in sorghum with reference 
to their occurrence, charac-
teristics and host pathogen 
interactions. 

BL Swetha DBT PG Padmaja Osmania  
University,  
Hyderabad

2013 Defensive function of herbi-
vore induced plant volatiles 
emission in sorghum
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Name of Student Project/ 
Scheme

Name of the 
Supervisor

University  
Registered

Year of 
regis-
tration

Research Topic

Mangali Swapna Nil Sujay Rakshit Osmania  
University,  
Hyderabad

2013 Genetic analysis of post 
flowering drought tolerance in 
sorghum

T Phani Krishna Nil P Sanjana Osmania  
University,  
Hyderabad  

2013 Genetic analysis and 
combining ability for cold 
tolerance on rabi sorghum

Dinesh Nil B Dayakar Rao PJTSAU,  
Hyderabad

2015 Export Competitiveness of 
Indian Sorghum  

M Sc. Students
G. Shruthi Nil B Dayakar Rao PJTSAU,  

Hyderabad
2014 Competitiveness of dairy 

industry – a case of 
Karimnagar Dairy

M. Rajanikanth Nil B Dayakar Rao PJTSAU,   
 Hyderabad

2014 Growth And competitiveness 
of flaking industry-A Case of 
rice flaking and corn flaking 
industry In Telangana State
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List of Research Associates, Senior and Junior Research Fellows

Name Name of the PI Project title

Research Associates

VV Komala CV Ratnavathi Studies on sucrose accumulation in sweet sorghum 
for efficient bioethanol production (NASF)

I Arvind CV Ratnavathi Studies on sucrose accumulation in sweet sorghum 
for efficient bioethanol production (NASF)

D Shashikanth K Hariprasanna Biofortifying sorghum with high grain Iron and Zinc 
content for combating micronutrient malnutrition 
(DBT)

C Kavitha B Dayakar Rao NAIF-Agribusiness Incubation

Senior Research Fellows

Shiwesh Kumar HS Talwar Improving post-rainy sorghum varieties to meet the 
growing grain and fodder demand in India (ACIAR)

I. Jai Kishan R Madhusudhana Improving post-rainy sorghum varieties to meet the 
growing grain and fodder demand in India (ACIAR)

GD Arlene Christina B Dayakar Rao NFSM -Centre of Excellence on Sorghum

Y Latika Devi B Dayakar Rao NFSM -Centre of Excellence on Sorghum

B Ramesh Babu K Hariprasanna (B 
Dayakar Rao)

CRP on Biofortification in selected crops for 
nutritional quality

E Kiranmai K Hariprasanna (B 
Dayakar Rao)

CRP on Biofortification in selected crops for nutri-
tional quality

Udaya Bhanu K AV Umakanth Sustainable Advanced Lignocellulosic Biofuel 
Systems (Indo-US JCERDC)

P Suresh K Hariprasanna Central Sector Scheme for Protection of Plant 
Varieties and Farmers’ Rights Authority (PVP -DUS)

Vinodh Ratnala D Balakrishna Development of stem borer and shoot fly resistant 
transgenic sorghum (ICAR-NPTC)

Gangurde Sunil Shiwaji K Hariprasanna
(CV Ratnavathi)

CRP on Biofortification in selected crops for 
nutritional quality

K Yadagiri AV Umakanth Sustainable Advanced Lignocellulosic Biofuel Sys-
tems (Indo-US JCERDC)

B Sai Krishna Nikhil AV Umakanth Commercialization of sweet sorghum as a com-
plimentary feedstock for ethanol production in the 
sugar mills of Maharashtra, Tamil Nadu and Gujarat

B Navya K Hariprasanna 
(P Rajendrakumar)

CRP on Biofortification in selected crops for 
nutritional quality
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Name Name of the PI Project title

Junior Research Fellows

P Srikanth G Shyam Prasad Genetic diversity of Chilo partellus populations in 
relation to augmentative bio-control with Tricho-
gramma chilonis (DBT)

I Akanksha P Rajendrakumar Development of sorghum genotypes suitable for 
lignocellulosic biofuel production through marker-
assisted gene pyramiding of brown mid-rib genes 
(DBT)

Project Assistants

K Varalaxmi AV Umakanth Sustainable Advanced Lignocellulosic Biofuel Sys-
tems (Indo-US JCERDC)

Ch Bhupal Reddy AV Umakanth Development of low-lignin high-biomass sorghums 
suitable for biofuel production

G Jayaramulu AV Umakanth Commercialization of sweet sorghum as a com-
plimentary feedstock for ethanol production in the 
sugar mills of Maharashtra, Tamil Nadu and Gujarat

N Vagdevi AV Umakanth Sustainable Advanced Lignocellulosic Biofuel Sys-
tems (Indo-US JCERDC)

G Sangeeta KBRS Visarada Overcoming inter-specific barriers in sorghum and 
molecular characterization of inter-specific  hybrid 
progeny for new adaptive traits (DST-SERC)

Ch. VN Praveen Babu P Rajendrakumar Development of sorghum genotypes suitable for 
lignocellulosic biofuel production through marker-
assisted gene pyramiding of brown mid-rib genes 
(DBT)
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Young Scientist Award 

Dr. Parashuram Patroti, Scientist (Genetics and 
Plant Breeding) was conferred with "Young Scientist 
Award" during National Conference on Genetics and 
Cytogenetics held at UAS, Dharwad during 1-3 Feb, 
2016. He received this award from honourable Vice-
chancellor of UAS, Dharwad Dr. DP Biradar and Dr. PM 
Salimath Vice-chancellor of UAS, Raichur. 

Fellowships 

Dr. IK Das. Principal Scientist (Plant Pathology) has 
been awarded “Fellow of Indian Phytopathological So-
ciety” (FPSI) for the year 2014. 

Dr. CV Ratnavathi, Principal Scientist (Biochemistry) 
has been awarded “Fellow of Andhra Pradesh Akademy 
of Sciences (FAPAS) for the year 2015. She received 
this award on 19 March, 2016 at Acharya Nagarjuna 
University, Guntur.

Recognition

Dr M Elangovan, Principal Scientist (Economic Bot-
any), has been nominated as the South Zone Coun-
cilor of the Indian Society of Plant Genetic Resources 
(ISPGR), New Delhi during 2015-16 by the ISPGR at 
National Bureau of Plant Genetic Resources, New Delhi.

Best Paper Award 

Dr. RR Chapke, Senior Scientist (Agricultural Exten-
sion), received the “Best Paper Award” for the research 
article entitled “Enhancing competency of extension 

functionary through National Training on Improved 
Sorghum Cultivation”. He received this award during 
the International Conference on “Good Governance in 
Agricultural Extension” held at Centre for Good Govern-
ance, Gachibowli Campus. Hyderabad during 3-4 Sep-
tember, 2015. 

Best Oral Presentation Awards

Dr. Amasiddha Bellundagi, Scientist, Plant Breed-
ing was conferred with 'Best Oral Presentation Award' 
for his paper entitled “Transfer of heat tolerant QTLs 
through MABB in bread wheat (Triticum aestivum L.). in 
the National seminar on "Breeding field crops for biotic 
and abiotic stresses in relation to climate change" held 
at VNMKV Parbhani on 28-29 March 2016.

Ms G Sangeeta, a Research student, working with 
Dr. KBRS Visarada bagged the “Best Oral Presentation 
Award” at the International conference on "Emerging 
Biotechnologies" held at Warangal during 28-30 Jan., 
2016. She presented the paper entitled "Dry popping- 
an instant method for popping, molecular characteriza-
tion in sorghum". 

Best Hindi Article Awards

Dr. AP Biradar and his team comprising Dr. VR Bhagwat 
and Dr. Mahesh Kumar won the first prize for their arti-
cle on Jowar ke satat utpadan hetu krumikhad prodyo-
giki in Hindi published in Jawar Sourabh.  

Dr. VR Bhagwat along with Dr. A Kalaisekar, Dr. K Srini-
vas Babu, Dr.  Shyam Prasad and Dr. G Mahesh Kumar 
won third prize for their article Jowar me nashi keet ke 
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javaik niyantran ke sambhavanaye in Hindi published in 
Jawar Sourabh.

Achievement

IIMR in ICAR’s IBO network

ICAR has constituted the Institute Bio-safety Officers 
(IBO) network of ten selected organizations from all 
over India. IIMR is one among them. Two Bio-safety 
Officers from every institute were nominated for the 
network to strengthen bio-safety capacity as a part of 
the “Programme on Bio-safety Awareness and Compli-
ance Readiness on a Pilot Scale”. Drs KBRS Visarada 
and D Balakrishna from IIMR, Hyderabad attended the 
first meeting of IBO network, which was held during 27 
- 28 May, 2015 at NAAS complex, New Delhi. 

Sorghum stall bagged II prize

IIMR set up a Sorghum stall in the exhibition organized 
by the Indian Institute of Rice Research, Hyderabad 
during the “International Rice symposium on Rice sci-
ence for global food and nutritional security”, held at 
PJTSAU, Hyderabad during 18-20 November, 2015. 
More than 700 visitors including entrepreneurs visit-
ed the sorghum stall. The importance of sorghum as 
health and nutritious food was explained to the visi-
tors and the relevant literature was distributed. Dr. Ch 
Sashidhar Reddy, Principal Scientist, Mrs. Vishala Dev-
ender, CTO and NFSM team organized this show. This 
Sorghum stall received second prize from the organ-
izers of the symposium under “Best Exhibition Stall” 
Category. 

Awards and RecognitionsIIMR - Annual Report 2015-16

61



Externally funded projects at IIMR-2015-16

Title PI/Co-PI Period Funding 
source

Budget
(Rs. in 
lakhs)

Expected out come 

National Seed Project - 
Crops (BSP)

VA Tonapi
AV Umakanth

Ongoing ICAR 20.00 Sufficient quantities of 
breeder seed as per DAC 
indent and BSP-I allocation

Central Sector Scheme for 
Protection of Plant Varieties 
and Farmers’ Rights Authority

K 
Hariprasanna
C Aruna

Ongoing PPV& FRA 11.50 Creation of awareness and 
Protection of Plant Varieties 
and Farmers’ Rights

Frontline Demonstrations 
(FLD)  of Sorghum

RR Chapke Ongoing DAC 6.25 Popularization of new 
technologies at the farmers’ 
fields

Socio-economic upliftment of 
Tribal Farmers through Im-
proved Sorghum Cultivation

RR Chapke Ongoing ICAR-TSP 35.00 Socio-economic Upliftment 
of Tribal farmers

Seed Production in Agricul-
tural Crops and Fisheries

VA Tonapi Ongoing ICAR 105.10 Production of popular seed 
varieties / Hybrids to cater 
the demand based on the 
indents. 

Development of Stem borer 
and Shoot fly resistant trans-
genic sorghum

D Balakrishna
PG Padmaja

2005-16 ICAR 231.50 Development of insect 
resistant Transgenic 
Sorghums

Intellectual Property Man-
agement and Transfer/Com-
mercialization of Agricultural 
Technology Scheme

M Elangovan
Sunil Go-
mashe

2008-17 ICAR-IPR 47.00 Licensing and Commer-
cialization of Agricultural 
Technology, protection of 
plant varieties and institutes 
IP assets management.

Tri-tropic interactions medi-
ated by induced defense 
volatiles in sorghum

PG Padmaja
G Shyam 
Prasad

2012-15 DBT 68.44 Herbivore induced sor-
ghum  volatiles functioning 
as attractants for natural 
enemies of stem borer

Biofortifying Sorghum with 
High Grain Iron and Zinc 
Content for Combating Micro-
nutrient Malnutrition

K Hariprasan-
na

2012-15 DBT 28.57 Prevention of  malnutrition 
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Title PI/Co-PI Period Funding 
source

Budget
(Rs. in 
lakhs)

Expected out come 

Development of Low Lignin 
High Biomass Sorghum Suit-
able for Bio-fuel Production

AV Umakanth
S Ravi Kumar

2012-15 DBT 55.50 Low Lignin High Biomass 
Sorghum lines

Studies on Sucrose Accumu-
lation in Sweet Sorghum for 
Efficient Ethanol Production

CV Ratna-
vathi
C Aruna

2011-16 NFBSFARA 199.44 Sweet Sorghum with better 
ethanol yield

Improving Post-rainy Sor-
ghum Varieties to Meet the 
Growing Grain and Fodder 
Demand in India- Phase-II

HS Talwar
R Madhusud-
hana

2013-17 ACIAR, 
Australia

105.00 Improved post-rainy sor-
ghum varieties for terminal 
drought

Center of Excellence on Sor-
ghum - NFSM

B Dayakar 
Rao

2017 DAC 48.96 Nutritional security to the 
people

US-India JCERDC project on 
Sustainable Advanced Ligno-
cellulosic Biofuel Systems

AV Umakanth
HS Talwar

2012-17 IUSSTF 96.60 Advanced feedstock’s for 
cellulosic bio-fuels

Overcoming inter-specific 
barriers in sorghum and 
molecular characterization of 
inter-specific hybrid progeny 
for new adaptive traits

KBRS 
Visarada

2014-17 DST 35.20 To break the inter-specific 
barriers in sorghum, make 
inter-specific hybrids to 
bring pest and disease re-
sistance traits into cultivated 
sorghum.

Development of sorghum 
genotypes suitable for lingo-
cellulosic biofuelproduction 
through marker-assisted 
gene pyramiding of brown 
midrib genes

P Rajendra-
kumar
AV Umakanth

2015-2020 DBT 61.00 Sorghum lines with reduced 
lignin content

Mapping and development of 
breeder friendly marker kit for 
A1 and A4 systems of fertil-
ity restoration genes in pearl 
millet

P Sanjana 
Reddy

2015-2016 Dryland 
Cereals 

Competitive 
Grants 2015

$45000 DNA markers for fertility 
genes in A1 and A4 CMS 
systems
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 45th Annual Sorghum Group Meeting

The 45th Annual Group Meeting of the All India Co-
ordinated Research Project on Sorghum was held at 
University of Agricultural Sciences, Raichur, Karnataka 
during 27-29 April, 2015. About 100 participants from 
various SAUs, voluntary centers, private companies 
and other collaborating institutes participated in the 
group meeting.

The group meeting was held in 11 sessions, 
spanned over three days which encompassed  disci-
pline-wise programme planning, review of results and 
finalization of 2015-16 technical programmes for the 
ensuing kharif and rabi seasons, scientific auditing of 
each center and the scientists working under the AIC-
SIP scheme, progress reports of various disciplines 
during the year 2014-15 were presented by respective 

Principal Investigators, collaborative activities in ICAR-
ICRISAT projects and plenary session. Dr. JV Patil, 
Director and PC, IIMR, Hyderabad presented the pro-
gress in research made during 2014-15.  

Some of the decisions/recommendations in the 
group meetings are as follows:
•	 The indigenous and exotic millet collections may 

be requested from NBPGR, New Delhi and ICRISAT, 
Hyderabad for their conservation at IIMR and utili-
zation in various breeding activities.

•	 To strengthen germplasm collections, sorghum and 
millets explorations may be undertaken. 

•	 SAUs should strengthen the filing of new variety 
applications to the PPV&FRA and genetic stocks 
registration with NBPGR.

•	 All the scientists should know important provisions 
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of Biodiversity Act and benefit sharing aspects, in-
cluding the issues related to germplasm collection 
and exchange and IPRs.

•	 Improvement of BMR lines in forage sorghum to 
improve forage quality and in-vitro digestibility.

•	 Evaluation of advanced rabi entries for drought 
adaptation in medium and shallow soils to identify 
better suited entries to various edaphic conditions.

•	 A target oriented network project has to be initi-
ated for the development of red type multicut fod-
der genotypes under mission mode programme. 
Development of red types using backcrossing pro-
gramme may be targeted. 

•	 Use of new varieties as check instead of M35-1 
and initiate steps taken to multiply the seeds of 
improved cultivars and focus on seed replacement.

•	 For hybrid seed production of CSH25, the parental 
A-line purified by IIMR should  be used with C431. 

•	 IIMR should work for up-scaling already developed 
sorghum harvester at Akola for mechanization of 
grain sorghum harvesting

•	 Publication of results in reputed journals in a group 
mode was planned.

The theme of work for five New Centres will be as fol-
lows:
-	 Bapatla: This centre was identified to work on all 

aspects of sorghum cultivation and utilization in rice 

fallows. It was suggested that package of practices 
for sorghum in rice fallows need to be worked out. 
For this purpose, data on soil fertility, pest and dis-
ease dymanics need to be worked out. Recommen-
dations for zero tillage, date of sowing and suitable 
hybrids and varieties need to be brought out. 

-	 Chamrajanagar: This is a unique situation where 
pre-monsoon showers are utilized for sorghum cul-
tivation much early before the arrival of monsoon. 
It was felt that collection of local varieties may be 
taken up on priority for line improvement. Also, the 
existing kharif hybrids and varieties may be tested 
for suitability for growing in the region. 

-	 Diggi-Tonk: As this region is characterized by 
higher temperature during the cropping season, it 
was felt important to study heat tolerance at flow-
ering and effect of weather on pollen viability. 

-	 Gulbarga: It was suggested that the thrust areas 
for this centre would be similar to that of Bijapur and 
Solapur regions. However, the centre should con-
centrate on sorghum for deep soils, irrigated rabi, 
sorghum for rice fallows and intercropping studies.

-	 Ludhiana: This centre may continue to concen-
trate on forage sorghum research as per the needs 
of the region. Research on all important aspects of 
forage sorghum as relevant to the region may be 
taken up.
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Research Papers

International

1.	 Praveen M, Anurag Uttam G, Suneetha N, 
Umakanth AV, Patil JV and Madhusudhana R 
(2015) Inheritance and molecular mapping of Rf6 
locus with pollen fertility restoration ability on A1 
and A2 cytoplasms in sorghum. Plant Science 
238: 73-80 (NAAS IF: 9.61).

2.	 Sharma HC, Bhagwat VR, Munghate RS, Sharma 
SP, Daware DG, Pawar DB, Ashok Kumar A, 
Reddy BVS, Prabhakar KB, Mehtre SP, Kalpande 
HV and Gadakh SR (2015) Stability of resistance 
to sorghum shoot fly, Atherigona soccata. Field 
Crops Research 178: 34-41 (NAAS IF: 8.98).

3.	 Dayakar Rao B, Mohamed Anis, Kalpana K, 
Sunooj KV, Patil JV and Ganesh T (2016) Influence 
of milling methods and particle size on hydration 
properties of sorghum flour and quality of sorghum 
biscuits. LWT- Food Science and Technology 
67: 8-13 (NAAS IF: 8.42).

4.	 Sekhar JC, Karjagi CG, Kumar B, Rakshit S, 
Soujanya L, Kumar P, Singh KP, Dhandapani 
A, Dass A and Sai Kumar R (2015) Genetics of 
resistance to Sesamia inferens infestation and its 
correlation to yield in maize. Plant Breeding 134: 
394-399 (NAAS IF: 7.60).

5.	 Das IK, Rakshit S and Patil JV (2015) Assessment 
of artificial inoculation methods for development 
of sorghum pokkah boeng caused by Fusarium 
sub-glutinans. Crop Protection  77: 94-101  
(NAAS IF: 7.49). 

6.	 Shyam Prasad G, Srinivasa Babu K, Sreedhar, 
M, Padmaja PG, Subbarayudu B, Kalaisekar 
A and Patil JV (2015) Resistance in sorghum to 
Sitophilus oryzae (L.) and its association with grain 
parameters. Phytoparasitica 43: 391–399 (NAAS 
IF: 6.90).

7.	 Rakshit S, Ganapathy KN,  SS Gomashe, 
Dhandapani A, Swapna M, Mehetre S, Gadakh 
SR, Ghorade RB, Kamatar MY, Jadhav BD, Das 
IK and Prabhakar B (2016) Analysis of Indian post-
rainy sorghum multi-location trial data reveals 
complexity of genotype × environment interaction. 
The Journal of Agricultural Science 1: 1-16 
(NAAS IF: 6.65).

8.	 Swarnalatha M, Audilakshmi S, Ratnavathi CV, 
Dayakar Rao B and Patil JV (2015) Genetics 
of starch content and its correlations with agro-
morphological traits in sorghum. Cereal Research 
Communications 43: 336-343 (NAAS IF: 6.61).

9.	 Ganapathy KN, Sujay Rakshit, Sunil Gomashe, 
Audilakshmi S, Hariprasanna K and Patil JV 
(2015) Genetic diversity in sorghum mini-core 
and elite rainy and post-rainy genotypes of India. 
Plant Genetic Resources: Characterization and 
Utilization; 1-11 (NAAS IF: 6.58). 

10.	 Jinu Jacob, Mulpuri Sujatha, KS Varaprasad (2016) 
Screening of cultivated and wild Helianthus species 
reveals herbicide tolerance in wild sunflowers 
and allelic variation at  Ahasl1 (Acetohydroxyacid 
synthase 1 large subunit) locus.  Plant Genetic 
Resources: Characterization and Utilization.  
(NAAS IF: 6.58). 
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11.	 Shyam Prasad G, Srinivasa babu K, Subbarayudu 
B, Bhagwat VR and Patil JV (2015) Identification 
of sweet sorghum accessions possessing multiple 
resistances to shoot fly (Atherigona soccata 
Rondani) and Spotted stem borer, Chilo partellus 
Swinhoe. Sugar Tech: 17: 173–180 (NAAS IF: 
6.58).

12.	 Hariprasanna K, Agte V, Elangovan M, Gite S 
and Kishore A (2015) Anti-nutritional factors 
and antioxidant capacity in selected genotypes 
of sorghum [Sorghum bicolor (L.) Moench]. 
International Journal of Agricultural Sciences 
7: 620-625 (NAAS IF: 4.10). 

13.	 Pavan K, Chaduvula, Jyotika Bhati, Anil Rai, 
Kishore Gaikwad, Soma S. Marla, Elangovan M 
and Sanjeev Kumar (2015) In-silico expressed 
sequence tag analysis in identification and 
characterization of salinity stress responsible 
genes in Sorghum bicolor. Australian Journal of 
Crop Science 9: 799-806 (NAAS IF: 4.00).

14.	 Kumar R, Kaul J, Dubey RB, Singode A, Chikkappa 
GK, Manivannan A and Debnath MK (2015) 
Assessment of drought tolerance in maize (Zea 
mays l.) based on different indices. SABRAO 
Journal of Breeding and Genetics. 47: 291-298 
(NAAS IF: 4.00). 

15.	 Rajendrakumar P, Hariprasanna K and Seetharama 
N (2015) Prediction of heterosis in crop plants 
– Status and prospects. American Journal of 
Experimental Agriculture 9: 1-16 (NAAS IF: 
3.98).

16.	 Dagade SB, Dhaduk LK, Hariprasanna K, Mehata 
DR, Bhatt VM and Barad AV (2015) Parent offspring 
relations of nutritional quality traits in 8 x 8 partial 
diallel cross of fresh tomatoes. The International 
Journal of Applied Biology and Pharmaceutical 
Technology 6: 45-55.

17.	 Dagade SB, Nanadasana JN, Hariprasanna 
K, Bhatt VM, Dhaduk LK and Barad AV (2015) 
Estimating combining ability effect of the Indian and 
exotic lines of tomatoes by partial diallel analysis. 

Turkish Journal of Agriculture - Food Science 
and Technology 3: 715-720.

18.	 Elangovan M, Jain SK, Patel NV, Patel PR, 
Raghavendra Rao KV, Kiran Babu P and Jhansi M. 
Rani (2015) Diversity of Sorghum [Sorghum bicolor 
(L.) Moench] germplasm from Gujarat, India. 
International Journal of Advanced Research 3: 
760-777. 

19.	 Elangovan M, Ganesamurthy K, Sankarapandian K 
and Kiran Babu P (2015) GIS mapping of sorghum 
landraces collected from Tamil Nadu, India. 
International Journal of Advanced Research 3: 
125-131. 

20.	 Elangovan M, Shrotria PK, Raghavendra Rao KV, 
Khulbe RK and Kiran Babu P (2015) Collection, GIS 
mapping and conservation of broomcorn sorghum 
from Uttarakhand, India. International Journal of 
Advanced Research 3: 57-69. 

21.	 Innocent DA, Loko LY, Adjatin A, Ewédjè EEBK, 
Dansi A, Rakshit S, Cissé N, Patil JV, Agbangla 
C, Sanni A, Akoègninou A and Akpagana K (2015) 
Genetic divergence in northern Benin sorghum 
(Sorghum bicolor L. Moench) landraces as 
revealed by agro-morphological traits and selection 
of candidate genotypes. The Scientific World 
Journal. http://dx.doi.org/10.1155/2015/916476 

22.	 Jaikishan I, Rajendrakumar P, Madhusudhana R, 
Elangovan M and Patil JV (2015) Development and 
utility of PCR-based intron polymorphism markers 
in sorghum [Sorghum bicolor (L.) Moench]. 
Journal of Crop Science and Biotechnology 18: 
309-318.

23.	 Sivaraj N, Kamala V, Pandravada SR, Sunil N, 
Elangovan M, Sarath Babu B, Chakrabarty SK, 
Varaprasad KS and Krishnamurthy KV (2014) 
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Vol. 65(4):72-77.

7.	 Elangovan M and Vilas A Tonapi (2015) Millets 
diversity and intellectual property management. 
Indian Farming 65 (4): 38-42.

8.	 Malleshi NG and Dayakar Rao B (2015) 
Diversification of processing technologies in 
millets. Indian Farming Special issue Vol. 65(4): 
50-54.

9.	 Nirmal Reddy K and Dayakar Rao B (2015) 
Intervention in sorghum value chain for maximizing 
returns to dryland farmers- experiences of a PPP 
model. Indian Farming Special issue. Vol. 65(4): 
61-62.

10.	 Nirmal Reddy K and Dayakar Rao B, 
Rajendraprasad MP, Hymavathi TV and Ganapathy 
KN (2015) Creation of demand through value chain 
development in millets. Indian Farming Special 
issue. Vol. 65(4):69-71.

11.	 Patil JV, Dayakar Rao B and Rao TGN (2015) 
Overview of millets in India. Indian Farming. 
Special issue. Vol. 65(4): 3-7.

12.	 Rao SS (2015) Summary of AICRP Sorghum 
Agronomy research achievement in kharif and rabi 
2014-2015. IIMR/AICSIP tech. pub. No–2/2015-
16, (Patil JV and Rakshit S, eds.),  In : Report of 
the AICRP on Sorghum Coordinating Team.,  Proc. 
AICRP Sorghum  45th   AGM, April 27-29, 2015, 
UAS, Raichur, India, Pp12 &21. 

13.	 Rao SS (2015) Summary of AICSIP physiology 
research achievement in kharif and rabi 2014-
2015. IIMR/AICSIP tech. pub. No–3/2015-16, (Patil 
JV and Rakshit S, eds.),  In : Report of the AICRP 
on Sorghum Coordinating Team.,  Proc. AICRP 
Sorghum  45th  AGM, April 27-29, 2015, UAS, 
Raichur, India, Pp14 &21.

14.	 Rao SS, Tonapi VA and Rao TGN (2016) High 
biomass bioenergy sorghum for production of food 
and lignocellulosic biofuel in dryland SAT climatic 
condition. Discussion summary presented at the 
“National Seminar on “Lignocellulose to Ethanol- 
Roadmap for India” Working Group on Biofuels, 
Ministry of Petroleum & Natural Gas”, 11 February 
2016, New Delhi. Pp 4.

15.	 Singh JP and Dayakar Rao B (2015) Policy 
perspectives for millets production, consumption 
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and utilization. Indian Farming. Special issue. Vol. 
65(4): 63 -65.

16.	 Shyam Prasad G, Bhagwat VR, Srinivasa 
Babu K (2015) Insect pests of millets and their 
management. Indian Farming, 65(4): 46-49.

Reports
1.	 Dayakar Rao B (2016)  Achievements on Centre of 

Excellence on Sorghum. Report of the year 2011-
16

2.	 Dayakar Rao B (2015) NFSM CoE on Sorghum. 
Half Yearly Report 2015-16 (April 2015-Sept 2015)

3.	 IK Das, YD Narayana, Ameer Basha, Yogendra 
Singh, HS Gahukar, RN Bunker, GR Bhanderi and 
RW Deshmukh (2015). Progress Report Sorghum 
Pathology- Kharif 2014, IIMR, Hyderabad.

4.	 IK Das, YD Narayana, RW Deshmukh, TG 
Nageswara Rao and G Sajjanar (2015) Progress 
Report Sorghum Pathology- Rabi 2014-15, IIMR, 
Hyderabad.

5.	 Tonapi VA, Hariprasanna K, Aruna C, Umakanth 
AV, Raghunath Kulkarni, RS Meena and Suresh 
P (2015) Sorghum Nucleus, Breeder Seed 
Production, MSP & Distinctiveness Uniformity & 
Stability (DUS). In: Progress Report 2014-15. All 
India Coordinated Sorghum Improvement Project 
(AICSIP), 45th AGM2015, IIMR, DSR publication 
number- 1 / 2015-16,  pp. 1-10.

6.	 Hariprasanna K, Suresh P and Aruna C (2015) 
Status of Distinctiveness, Uniformity and Stability 
Testing in Sorghum. Report of the AICSIP 
Coordinating Team, AICSIP, IIMR, Hyderabad. Pp. 
45-50.

7.	 Chapke, RR (2015) Frontline demonstrations 
on rabi sorghum. Progress Report, All India 
Coordinated Sorghum Improvement Project,  45th 
Annual Sorghum Group Meeting 2014-15, ICAR-
Indian Institute of Millets Research, Hyderabad: 
Pp. 18.

8.	 Rao SS (2015) Physiology. All India Coordinated 
Research Project on Sorghum Annual progress 
report for 2014-2015. IIMR/AICSIP tech. pub. No– 
6/Physiology /2015, AGM 45 pre-meet), Proc of 
AICSIP 45th AGM, April 27-29, 2015, UAS, Raichur, 
India, Pp 50.

9.	 Rao SS (2015) Agronomy. All India Coordinated 
Research Project on Sorghum Annual progress 
report for 2014-2015. IIMR/AICSIP tech. pub. No– 
5/ Agronomy /2015, AGM 45pre-meet), Proc of 
AICSIP 45th AGM, April 27-29, 2015, UAS, Raichur, 
India, Pp 65.

10.	 Bhagwat, VR, Shyam Prasad G and B Subbarayudu 
(2015) Progress Report of Entomology for 
Disciplinary Group meeting. Published by Director, 
IIMR, Rajendranagar, Hyderabad on 45th Annual 
Sorghum Meeting held at UAS, Raichur during 27-
29 April, 2015

11.	 Bhagwat VR, Shyam Prasad and Srinivas Babu 
K (2015) Annual Progress Report of AICSIP on 
Trials and Nurseries: Kharif and Rabi 2014-15: 
Kharif Entomology, pp- 1-23, Rabi Entomology, pp 
1-21. IIMR publication No 1/2015-16. Published by 
Director, IIMR, Rajendranagar, Hyderabad on 45th 
Annual Sorghum Meeting held at UAS, Raichur 
during 27-29 April, 2015.

Posters
1.	 Das IK, Govardhan C and Nageshwar Rao TG 

(2016) Pokkah boeng of sorghum: possibility of 
management through varietal resistance. Paper 
presented in the 6th International Conference on 
‘Plant, Pathogens and Peoples, held on Feb. 23-27, 
2016 at NASC Complex, New Delhi. P (S20)672.

2.	 Rao SS et al (2015) Sorghum improvement for 
abiotic stress adaptation and climate change 
resilience in dryland conditions.  Presented as 3rd 
International Plant Physiology Congress, 11-14, 
2015 JNU, New Delhi.  
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Pamphlets /Bulletins /handouts
1.	 Dayakar BD (2016) Technologies of Millet Value-

added Products developed at CoE on Sorghum”. 
IIMR, Hyderabad -500030, 6p.

2.	 Prabhakar and KK Sharma (2016) CRS (IIMR), 
Solapur-At a Glance, Published by Officer In-
charge, CRS (IIMR), Solapur, p6

3.	 Prabhakar, Parashuram Patroti and AR Limbore 
(2016) CSV-26 (SPV-1829)-A product from Centre 
on Rabi Sorghum. Published by Officer In-charge, 
CRS (IIMR), Solapur, p6

4.	 Samdur MY, Limbore AR and Prabhakar (2016) 
Rabbi Jwari Sanshodhan Kendra- Ek Drishtikshep 
(in Marathi). Published by Officer In-charge, CRS 
(IIMR), Solapur, p6

5.	 Samdur, MY, Limbore AR, YS Kshirsagar 
and Prabhakar (2016) Rabbi Jwariche 
Maharashtrasathi Shipharish Kelele Sudharit Van 
(in Marathi).Published by Officer In-charge, CRS 
(IIMR), Solapur, p6

6.	 Samdur, MY, Limbore AR and YS Kshirsagar and 
Prabhakar (2016) Rabbi Jwari Lagawadiche Pragat 
Krishi Tantrajnan. (in Marathi). Published by Officer 
In-charge, CRS (IIMR), Solapur, p6

7.	 Rao SS, Tonapi VA and Rao TGN (2016). High 
biomass bioenergy sorghum for production of food 
and lignocellulosic biofuel in dryland SAT climatic 
condition. Discussion summary presented at the 
“National Seminar on “Lignocellulose to Ethanol- 
Roadmap for India” Working Group on Biofuels, 
Ministry of Petroleum & Natural Gas”, 11th February 
2016, New Delhi. 4 pages

TV / Radio talks 
1.	 Dr. AV Umakanth participated as an expert for 

Phone-in-Live Agriculture Programme on the topic 
of “Jonnalalo adhika digubadiki suchanalu” which 
was telecasted by Doordarshan Kendra on 07 July, 
2015.

2.	 Dr. TG Nageshwar Rao, Acting Director, IIMR 

delivered a talk on small millets, broadcasted on All 
India Radio, Hyderabad station  on 12 July, 2015 
at 7.15 PM.

Press coverage: 

1.	 “Sorghum products brand from IIMR going places”. 
The Hindu 15/12/2015

2.	 “Nutrient-rich sorghum back on the menu”.  
Business Line 8/7/2015 

3.	 “The Importance of Millets” Sakshi, Eenadu, 
Namasthe Telangana and Andhra Jyothi on 
21.2.2016. 

Lectures delivered
1.	 Sujay Rakshit (2016) “GGE Biplot Analysis of Multi-

Environment Trial Data” in training program on 
‘Modern integrated crop breeding tools; breeding 
management system’ at ICAR-IIRR, Hyderabad  
on Jan 23, 2016.

2.	 Sujay Rakshit (2016) ‘Breeding Sorghum for 
Forage & Dual Purpose: Status and Issues’ in 
training program on ‘Integration of conventional 
and biotechnological approaches for improvement 
of dual purpose crops and grasses’ at ICAR-IGFRI, 
Jhansi on Feb 03, 2016.  

3.	 Elangovan M (2015) “Sorghum Germplasm 
Diversity in India” to the Research Scholars and 
M.Sc. students at the Department of Botany, 
Annamalai University campus, Annamalai Nagar, 
Tamil Nadu on 26 Aug 2015.  

4.	 Elangovan M (2015) PPV&FRA, Sorghum DUS 
Guidelines and PVP Form Filling. Agricultural 
College, ANGRAU, Bapatla on 03 Mar 2016.

5.	 Elangovan M (2015) PPV&FRA, PVP Form Filling. 
Lecture delivered at Awareness-cum -training 
Programme on “Protection of Plant Varieties 
and Farmer’s Right Act, 2001, at Agricultural 
Technology Application Research Institute 
(ATARI), Zone V, CRIDA Campus, Hyderabad on 
28 Mar, 2016.

6.	 Elangovan M (2015) Diversity and Richness 
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Mapping of Sorghum Germplasm in India. Lecture 
delivered at Training Workshop on “Geospatial 
Analysis in Agriculture and Data Requirement for 
ICAR Geo-Portal” at NAARM, Hyderabad on 28 
Mar, 2016.

7.	 Mahesh Kumar (2015) “Official Language 
Implementation & Noting & Drafting in Hindi” 
to the staff of National Institute of Plant Health 
Management, Rajendranagar, Hyderabad on 03 
Sept, 2015.

8.	 VR Bhagawat (2016) “IPM technology in millets 
with special reference to Andhra Pradesh, 
Maharashtra and Telangana”. Guest lecture 
delivered for the Subject matter specialists of 

KVKs, field functionaries and progressive farmers 
at ZPD (Zone V) located at CRIDA, Hyderabad on 
6 Jan., 2016.

9.	 Vilas A Tonapi (2016)   “PPV & FRA” in the 
Awareness-cum-training programme on PVPFRA 
organized by the Agricultural Technology 
Application Research Institute (ATARI), Zone V, 
CRIDA Campus, Hyderabad on 28 Mar, 2016

10.	 Rajendrakumar P (2016) “ Use of Bioinformatics 
Tools in Crop Molecular Breeding” in a short 
course on “ Modern Integrated Crop Breeding 
Tools: Breeding Management System” at ICAR-
IIRR, Hyderabad on 21 January 2016.
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S 
No

Institute Project Code Project Title Duration Principal 
Investigator

P1. Genetic Resources Management
1 DSR/GR/2012-15/35 Collection, Conservation, characterization 

and distribution of new germplasm Sorghum
June 2012-
May 2016 

M Elangovan

2 DSR/GR/ 2012-15/44 Development of novel pre-breeding lines 
through wide hybridization in sorghum 

June 2012-
May 2016 

KBRS Visarada

3 IIMR/GR/2015-18/66 Distant hybridization in millets for introgres-
sion breeding 

Apr 2015-
May 2018 

KBRS Visarada

P2.  Crop improvement for increased productivity
4 DSR/CI/ 2012-16/37 Genetic augmentation of parental lines for 

grain yield and tolerance of shoot pests and 
hybrid development in kharif sorghum 

June 2012-
May 2016 

K Hariprasanna 

5 DSR/CI/ 2012-16/38 Development of kharif grain sorghum geno-
types with improved yield, grain quality and 
grain mold tolerance. 

June 2012-
May 2016 

C Aruna

6 DSR/CI/ 2012-16/39 Genetic improvement of multi-cut forage 
sorghum 

June 2012-
May 2016 

BV Bhat

7 DSR/CI/ 2012-17/40 Development of single-cut forage genotypes 
with improved forage yield and quality 

June 2012-
May 2017 

KN Ganapathy 

8 DSR/CI/ 2012-16/41 Association mapping and creation of induced 
variation for grain protein quality traits in Rabi 
sorghum 

June 2012-
May 2016 

P Rajendrakumar 

9 DSR/CI/ 2012-17/42 Breeding for high yielding rabi cultivars June 2012-
May 2017 

Prabhakar 

10 DSR/CI/ 2012-17/43 Genetic enhancement for drought tolerance 
in rabi sorghum genotypes. 

June 2012-
May 2017 

MY Samdur 

11 DSR/CI/ 2012-15/45 Employing DNA Markers for genetic en-
hancement of shoot fly resistance in sorghum 
parental lines. 

June 2012-
May 2016 

R Madhusudhana

12 IIMR/CI/2015-18/67 Genetic improvement of kharif grain sorghum 
genotypes for higher yield and better stor-
ability 

Apr 2015-
May 2018 

S Rakshit 

13 IIMR/CI/2015-18/68 Induction of mutations for sorghum improve-
ment 

Apr 2015-
May 2018 

D Balakrishna

14 IIMR/CI/2015-18/69 Development of pearl millet parental lines 
with improved yield in A

1
, A

4 
and A

5
CMS 

background and tolerance to downy mildew 
and heat 

June 2015-
May 2018 

P Sanjana 
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S 
No

Institute Project Code Project Title Duration Principal 
Investigator

15 IIMR/CI/2015-18/70 Genetic enhancement of finger millet (Eleu-
sine coracana) genotypes for yield and its 
related traits 

Apr 2015-
May 2018 

KN Ganapathy

16 IIMR/CI/2015-18/71 Genetic enhancement of grain yield and con-
tributing traits in foxtail millet (Setaria italica) 

Apr 2015-
May 2018

K Hariprasanna

17 IIMR/CI/2015-18/72 Genetic enhancement of grain yield and 
contributing traits in kodo millet (Paspalum 
scrobiculatum) 

Apr 2015-
May 2018 

K Hariprasanna 

18 IIMR/CI/2015-18/73 Genetic improvement of proso millet (Pani-
cum miliaceum) for yield and yield contribut-
ing traits 

Apr 2015-
May 2018 

Sunil Gomashe 

19 IIMR/CI/2015-18/74 Genetic improvement of barnyard millet 
(Echinochloa frumentacea) for yield and yield 
contributing traits 

Apr 2015-
May 2018 

Sunil Gomashe 

20 IIMR/CI/2015-18/75 Genetic improvement of little millet (Panicum 
sumatrense) genotypes for yield and agro-
nomic traits 

Apr 2015-
May 2018 

KN Ganapathy

21 IIMR/CI/2015-20/76 Development of multi-genotype varieties 
(MAGIC lines) for genetic diversification and 
enhancing yield stability in Rabi sorghum. 

Sep2015 
-May2020 

Parashuram 
Patroti 

P3. Genetic enhancement for high biomass per unit time
22 DSR/CI/2012-16/46 Genetic enhancement of sweet and high 

biomass sorghums for traits related to 1st & 
2nd generation biofuel production and shoot 
pest tolerance

June 2012-
May 2016

AV Umakanth

P4. Mitigating adverse effects of climate change
23 DSR/CC/ 2012-16/63 Phenotyping Kharif sorghum for climate 

change (heat and drought tolerance) adapta-
tion.

June 2012-
May 2016

SS Rao 

P5. Development of crop production technologies for increased input efficiency
24 DSR/CP/ 2012-17/50 Introduction and dissemination of promising 

sorghum production technologies in rice-
fallows under zero-tillage. 

June 2012-
May 2017 

RR Chapke 

25 IIMR/CP/2015-18/77 Potential productivity and physiological basis 
of yield in small millets under rainfed shallow 
soils of Maharashtra 

Apr 2015-
May 2018 

S Ravi Kumar

26 IIMR/CP/2015-18/78 Sustainable intensification of sorghum culti-
vation in rice-fallows under zero-tillage 

Sep2015 
-May2019 

B Subbarayudu 

27 IIMR/CP/2015-18/79 Compilation and validation of available tech-
nologies in millets 

June 2015-
May 2019 

Ch Shashidhar 
Reddy 

28 IIMR/CP/2015-18/80 Digitalization of AICSIP data Sep2015 
-May2018 

P Mukesh 

P6. Abiotic stress management
29 DSR/AS/ 2012-17/52 Physiological and molecular approaches to 

improve salinity tolerance in sorghum
June 2012-
May 2017

HS Talwar

30 DSR/AS/ 2012-15/53 Over expression of genes involved in Ascor-
bate- glutathione cycle to enhance the abiotic 
stress tolerance in transgenic sorghum plants

June 2012-
May 2015

D Balakrishna
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No

Institute Project Code Project Title Duration Principal investi-
gator

31 IIMR/AS/ 2015-18/81 Physiological basis of drought tolerance in 
finger millets 

June 2015-
May 2019 

HS Talwar 

P7.  Biotic stress management
32 DSR/BS/ 2012-16/58 Insect-host plant-environment interactions on 

sugarcane aphids Melanaphis sacchari and 
its management in rabi sorghum. 

June 2012-
May 2016

VR Bhagwat 

33 DSR/BS/ 2012-16/60 Identification, characterization and utilization 
of fungus specific resistance against sor-
ghum grain mold 

June 2012-
May 2016 

IK Das 

34 DSR/BS/ 2012-16/64 Epidemiology and host plant resistance to 
foliar diseases in sorghum 

June 2012- 
May 2016 

TG Nageshwar 
Rao

35 IIMR/BS/ 2015-18/82 Insect pest complex of pearl millet and their 
management 

Apr 2015-
May 2018 

G Shyamprasad

36 IIMR/BS/ 2015-18/83 Identification of genes in finger millet (Eleu-
sine coracana) for blast (Magnaporthe grisea) 
resistance 

Apr 2015-
May 2018 

Jinu Jacob 

37 IIMR/BS/ 2015-18/84 Biological intricacies in host-parasitic interac-
tion between millets and shoot fly species 

June 2015-
May 2018 

PG Padmaja 

38 IIMR/BS/ 2015-18/85 Systematics of immature stages of shoot fly 
species associated with millets in India 

June 2015-
May 2018 

A Kalaisekar 

39 IIMR/BS/ 2015-20/86 Etiology, epidemiology and management 
of important diseases of rabi sorghum with 
emphasis on root and stalk rots 

Sep2015 –
May2020 

KK Sharma 

P8. Seed science and technology
40 DSR/SS/ 2012-17/61 Seed science approaches to enhanced seed 

setting & longevity in sorghum
June 2012-
May 2017

N Kannababu 

41 IIMR/SS/ 2015-18/87 Optimization of seed production technologies 
in small millets and pearl millet 

June 2015-
May 2018 

N Kannababu

42 IIMR/SS/ 2015-18/88 Designing polymer based seed protection 
and irradiation based seed viability enhance-
ment technique for millets 

June 2015-
May 2019 

VA Tonapi 

P9.  Value addition for commercialization
43 DSR/VA/ 2012-15/62 Innovative value addition of by-product from 

sorghum foods
June 2012-
May 2015

B Dayakar Rao

P10. Functional foods and basic studies
44 IIMR/FF/ 2015-18/90 Evaluation of nutritive value of Stover and its 

association with lignin composition in Sor-
ghum 

June 2015-
May 2018 

R Venkateswarlu

45 IIMR/FF/ 2015-20/91 Characterization of nutritional, functional 
and therapeutic properties of millet grains to 
establish as health cereals 

June 2015-
May 2020 

CV Ratnavathi
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Research Advisory Committee Meeting 
The 16th Research Advisory Committee (RAC) meeting 
was held at Indian Institute of Millets Research (IIMR) 
on 24 June, 2015 under the Chairmanship of Dr. YS 
Nerkar, Former Vice-Chancellor, MPKV, Rahuri.   ICAR 
was represented by Dr. IS Solanki, ADG (FFC). Oth-
er distinguished members present were: Drs. Srikant 
Kulkarni,   Ex-Professor and  Head (Plant Pathology), 
UAS, Dharwad; Dr. VS Pawar , Ex-Professor  (Agrono-
my), MPKV, Rahuri; Dr. S Suresh  Professor (Entomol-
ogy), TNAU, Aduthurai;   Dr. Vittal Sharma, Professor 
(Plant Breeding), MPUAT, Udaipur;  Dr. TG Nageshwar 
Rao, Acting Director, IIMR and Dr. G Shyam Prasad, 
Member-Secretary.

To begin with, the member secretary presented the 
Action Taken Report on the recommendations of the 
15th RAC. Dr. TG Nageshwar Rao, Acting Director, IIMR  
highlighted the progress made at IIMR during 2014-
15, and projected the plan for sorghum Research and 
Development, which was fully supported by relevant 
documents submitted to the committee. The scientists 
representing different thematic areas presented the 
progress, achievements and expected outcome from 
their projects. The Chairman appreciated the overall 

efforts being made in developing new programmes 
and expressed his happiness over progress made in 
the various research programs and on the quality of 
the presentations made. The scientists will address the 
recommendataions of the RAC. The members were 
pleased to note increased number of quality research 
publications and recognitions to scientists at IIMR. 

Institute Research Committe (IRC) 
meetings
Institute Research Committee (IRC) met on 2 July 2015 
under the Chairmanship of Dr. TG Nageswara Rao, Act-
ing Director, IIMR for discussing the new project pro-
posals, and reviewing the ongoing projects. This was 
the second IRC meeting of the institute after its up 
gradation to Indian Institute of Millets Research. The 
Chairman reminded the scientists about the added 
responsibilities brought by addition of new millets for 
research and development at IIMR. A total of six new 
project proposals on sorghum and millets were pre-
sented and review of progress in ongoing projects was 
also undertaken. The meeting was organised by Dr. IK 
Das, Member Secretary, IRC. 	

IRC also met under the Chairmanship of Dr. TG 
Nageshwar Rao, Acting Direc-
tor, IIMR for discussing the new 
project proposals on 5 Septem-
ber, 2015. A seminar on ICAR 
Research Data Repository for 
Knowledge Management for 
ICAR-KRISHI portal was also 
delivered in this meeting. A to-
tal of five new project proposals 
were presented and discussed. 
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Name of the
Official

Participated in Type Venue Dates

Prabhakar ICAR-ICRISAT Partnership Project 
Meeting

M ICRISAT, Patancheru 04 Apr., 2015

RR Chapke Review of frontline demonstrations 
on sorghum 

M Krishi Bhavan, New 
Delhi

13 Apr., 2015

HS Talwar and
R Madhusudhana

Review and planning meeting of 
ACIAR project

M University of
Queensland, Brisbane, 
Australia

13 - 20 Apr., 2015

RR Chapke Strengthening of KVK as a Knowl-
edge Centre

W NAARM, Hyderabad 15 Apr., 2015

RR Chapke Scientific Advisory Committee Meet-
ing of KVK CRIDA

M Hayathnagar Research 
Farm, CRIDA, 
Hyderabad

25 Apr., 2015

IIMR Scientists 45th Annual Group meeting of AICRP-
Sorghum.

W UAS, Raichur 27-29 Apr., 2015

B Venkatesh Bhat RNAi - applications for crop improve-
ment.

W NRC-PB,
New Delhi

05 May, 2015

RR Chapke Policy perspectives and state re-
sponse to Agrarian Crisis and Farm-
ers’ Distress

W NIRD and PR, 
Hyderabad

21-22 May, 2015

KBRS Visarada and 
D Balakrishna

Institutional bio-safety officers meet W NAAS Complex, 
New Delhi

27-28 May, 2015

Mahesh Kumar Hindi  glossary on Plant Health Man-
agement

M NIPHM,
Hyderabad

06 May, 2015

TG Nageshwar Rao CVRC meeting M New Delhi 25 June, 2015
TG Nageshwar 
Rao, S Ravi Kumar 
and  AV Umakanth

Commercialization of sweet sorghum 
as a complimentary Feedstock for 
Ethanol Production in the sugar mills 
of Maharashtra, Tamil Nadu and 
Gujarat

M ICRISAT,
Patancheru

03 July, 2015

TG Nageshwar Rao ICAR Foundation Day ceremony and 
KVK conference.

C Agriculture
University, Patna

25 July, 2015

Vilas A Tonapi,
M Elangovan and
P Sanjana Reddy

DUS traits in Pearl Millet and  
Sorghum

M IIOR, Hyderabad 29 July, 2015

TG Nageswar Rao,
B Dayakar Rao,
AV Umakanth,
K Hariprasanna and 
A Annapurna

Enhanced Utilization of Sorghum 
through Market Development

M VAMNICOM, Pune 30 July, 2015

Participation of Scientists 
in Conference, Symposia, 
Seminars, Workshops, 
and Meetings11



Name of the
Official

Participated in Type Venue Dates

Vilas A Tonapi Review Meeting of ICAR Seed 
Project

M Goa 24-26 Aug., 2015

RR Chapke Good Governance in Agricultural 
Extension

C MANAGE, and CGG, 
Hyderabad

3-4 Sept., 2015.

TG Nageswar Rao,
B Dayakar Rao, 
KBRS Visarada and 
AV Umakanth

Exposure visit to the Research and 
Development activities on Biofuels  
with particular reference to Sorghum

M Institute of Botany, 
Chinese Academy 
of Sciences, Beijing, 
China

21-25 Sept., 
2015

D Balakrishna New Programme on Bio-safety 
Awareness and Compliance 
Readiness 

W NASC complex, 
New Delhi

23 Sept., 2015

Jinu Jacob Weed Science for Sustainable Agri-
culture, Environment and Biodiversity

C ANGRAU, Hyderabad 13-16 Oct., 2015

KBRS Visarada DST-SERB: Project Review Meeting M New Delhi 26 Oct., 2015
PG Padmaja Workshop for Vigilance Officers M NASC complex, 

New Delhi
27-28 Oct., 2015

TG Nageswar Rao,
VA Tonapi and Rag-
hunath Kulkarni.

8th National Seed Congress C HICC,
Hyderabad

27-29 Oct., 2015

Mahesh Kumar Vaigyanik Sansthano mein 
Rajbhasha Karyanvayan : Prayog va 
Protsahan

W NASC complex, 
New Delhi

07 Nov., 2015

B Dayakar Rao Nutritional Value of Millets and 
Promote Use of Millets

M Hyderabad 14 Nov. 2015

PG Padmaja Review Meeting of the Vigilance 
Officers

M NAARM, Hyderabad. 18 Nov., 2015

Parashuram Patroti International Rice Symposium S IIRR, Hyderabad 18-20 Nov., 2015
Hariprasanna K Indo-German Bilateral Cooperation 

in Seed Sector
W NRCPB,New Delhi 23-24 Nov., 2015

SS Rao and
M Elangovan

Strengthening of Access and Benefit 
Sharing and Use of Biological 
Resources in Research and 
Development

W NAARM, Hyderabad 24 Nov,, 2015

TG Nageswara Rao 
and Aruna C

Hybrid Parent Research M ICRISAT, Hyderabad 26 Nov., 2015

Prabhakar Plant Germplasm Registration 
Committee

M NBPGR, New Delhi 07 Dec., 2015

M Elangovan Patinformatics for Technology 
Competitive Intelligence and 
Licensing

C CSIR-National Chemi-
cal Laboratory, Pune

7-9 Dec., 2015

VR Bhagwat,
RR Chapke and
Mahesh Kumar

Hindi Literature in Agriculture W MANAGE, Hyderabad 09 Dec., 2015

Hariprasanna K and 
TG Nageshwar Rao

CRP-Bio-fortification M Krishi Bhavan, 
New Delhi

10 Dec., 2015

SS Rao Challenges and Strategies in Plant 
Biology Research

S Jawaharlal Nehru 
University,
New Delhi

11-14 Dec., 2015

M Elangovan Integrated Farming Systems 
for Sustainable Agriculture and 
Enhancement of Rural Livelihoods

S NAARM, Hyderabad. 13-14 Dec., 2015
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Name of the
Official

Participated in Type Venue Dates

SS Rao 103rd Session of the Indian Science 
Congress

S University of Mysore, 
Mysuru

3-7 Jan., 2016

B Dayakar Rao Organic Farming and Promotion of 
Millets

W Hyderabad 9-10 Jan.,  2016

SS Rao & 
Hariprasanna K

Essential Skills for the 21st  Century 
Researcher

W NAARM, Hyderabad 13 Jan., 2016

TG Nageswara Rao Directors –VCs meeting M NASC complex, 
New Delhi

23-24 Jan, 2016

Prabhakar and Par-
ashuram Patroti

National Conference on Genetics 
and Cytogenetics

C UAS, Dharwad 01-03 Feb., 2016

P Rajendrakumar Global Biotechnology Summit C Vigyan Bhavan, 
New Delhi

05-06 Feb., 2016

SS Rao Lignocellulosic Biomass to Ethanol- 
Roadmap for India

S Scope Complex, Lodi 
Road, New Delhi

11 Feb., 2016

TG Nageshwar Rao IPM in major crops M NASC Complex, 
New Delhi

16-17 Feb., 2016

C Aruna,
HS Talwar,
R Madhusudhana.
P Sanjana and
Ganapathy KN

ICAR-ICRISAT Partnership Projects 
-Review and planning meeting.

M NASC Complex, 
New Delhi

22 Feb., 2016

CV Ratnavathi Second Annual meeting of NASF 
projects

M KAB-II, Pusa
New Delhi

23-24 Feb., 2016

IK Das Plant, Pathogens and Peoples C NASC Complex, 
New Delhi.

23-27 Feb.,  2016

KBRS Visarada Plant Tissue Culture Association 
(PTCA) and National symposium on 
Plant Biotechnology for Improvement

S Lucknow 25 Feb.- 2 Mar., 
2016

TG Nageshwar Rao 
and Hariprasanna K

DUS Review Meeting M MPKV,  Rahuri 25-27 Feb., 2016

M Elangovan Brainstorming programme on BDA 
and ABS

W Hotel Ilapuram, 
Vijayawada

4 Mar., 2016

TG Nageshwar Rao 
and RR Chapke

Progress of frontline demonstrations 
on sorghum 2015-16 and proposal 
for 2016-17 

M Krishi Bhavan, 
New Delhi

17 Mar., 2016

TG Nageshwar Rao, 
Aruna C,
P. Sanjana 
and Amasidda 
Bellundagi

Coarse cereals- Development and 
Opportunity in the Country

S CCS Haryana Agricul-
tural University, Hisar

20-21 Mar., 2016

M Elangovan Agri-Business Incubation (ABI) for 
ZTMCs

NAARM,
Hyderabad

21-22 Mar., 2016

TG Nageshwar Rao India Consultation Meeting M NASC Complex, 
New Delhi

22 Mar., 2016

M Elangovan Mera Gaon Mera Gaurav (MGMG) W ATARI, CRIDA, 
Hyderabad

28 Mar., 2016

Amasiddha Bellun-
dagi

Breeding field crops for biotic and 
abiotic stresses in relation to climate 
change

S VNMKV, Parbhani 28-29 Mar., 2016

M Elangovan Spatial Data Requirement for Large 
Scale Studies vis-à-vis ICAR Geoportal 

W NAARM, Hyderabad 30 Mar., 2016
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Important Meetings 

ISO certification 

An interactive meeting of IIMR Scientists, Administra-
tive officer with Mr. Chandra Sekhar, consultant from 
M/s. Reliance Quality Consultant, Hyderabad was held 
on August 26 2015 to review the progress of ISO cer-
tification process of IIMR.  Mr. Chandra Sekhar gave 
clarifications for the improvements and advances to be 
taken up according to the ISO norms.  

Consultative meeting on Enhanced utilization 
of Sorghum

A consultative meeting on “Enhanced utilization of 
Sorghum-Exploring domestic and International mar-
kets” was organized by the Indian Institute of Millets 
Research (IIMR) in association with ICRISAT and De-
partment of Agriculture, Government of Maharashtra, 
at Vaikunth Mehta National Institute of Cooperative 
Management (VAMNICOM), Pune on 30 July 2015. The 
Inaugural session was chaired by Dr. TA More, Vice-
Chancellor, MPKV, Rahuri. Dr. TG Nageshwar Rao, Acting 
Director, IIMR highlighted the importance of sorghum 
and the need for value addition and export promotion. 
Two parallel sessions were held to discuss and fine 
tune the strategy and action plan in the area of Value 
added Food Marketability and Feed Marketability. The 
opinions of experts in the field of R&D - Agriculture, 
processing, market intelligence, consumer acceptability 
and Industry perspective was gathered for formulating 
the action plan and incorporation of partners for the 
proposed project. This meeting was sponsored by Ag-
ricultural and Processed Food Products Export Devel-
opment Authority (APEDA), Ministry of Commerce and 

Industry, Government of India, New Delhi.

Review of DUS Guidelines

The first meeting of the Task Force to review and har-
monize the DUS testing guidelines in sorghum and 
pearl millet was held at IIMR on 23 September 2015 
under the Chairmanship of Dr. CL Laxmipathi Gowda, 
Former Deputy Director General (Research), ICRISAT. 
Dr. Hariprasanna, Nodal Officer (DUS) presented the 
overall progress of DUS testing in sorghum starting 
from 2008 covering the type of candidate varieties un-
dergone DUS testing, the contribution of different sec-
tors, the analysis of candidate varieties applied for reg-
istration with regard to the number of claims, most and 
least commonly claimed distinctive characteristics, dif-
ferences observed from the claims, type and frequen-
cy of reference varieties used, etc. He proposed the 
amendments to be made in the existing test guidelines 
with respect to the testing procedure, plot size, group-
ing traits, table of characteristics, new characteristics 
to be added, etc. The Task Force discussed elaborately 
each and every point put forth by the Nodal Officer and 
proposed the draft modifications to be incorporated in 

Meetings, 
Field Days and 
Sorghum  
Stalls 12



Meetings, Field Days.. IIMR - Annual Report 2015-16

86

the test guidelines for consideration by the PPV&FR 
Authority. Discussions were also held on maintenance 
and characterization of reference and example varie-
ties, development and strengthening of database, pos-
sibility of inclusion of molecular characterization in DUS 
testing, etc. All the plant breeders from IIMR also par-
ticipated in the meeting. 

Review Meeting of NASF Project

The 6th advisory meeting of the National Agricultural 
Science fund (NASF) project entitled “Studies on su-
crose accumulation in sweet sorghum for efficient eth-
anol production” was held at IIMR on 17 November, 
2015. Project PI, Dr. CV Ratnavathi and other Co-PIs 
presented the progress report.  The chairman and ex-
pert members expressed satisfaction on the progress 
of the project and recommended that the project be 
supported by ICAR till the technology is commercial-
ized.  The expert member and ADG (NASF) also visited 
the facility of the Biochemistry laboratory.   

Industry Interface Meet 

One Day Industry Interface Meet on “Enhanced Utili-
zation of Nutri-cereals through increased Private sec-
tor participation in commercialization of Value added 
food products Technologies” was organized at IIMR, 
Hyderabad on 20 February 2016 to showcase Value-
added technologies of Millets.  Smt. Usha Rani, DG, 
MANAGE was the Chief Guest for this programme. This 
meet on millets discussed the most pertinent issues 
to chalk out the road-map to make millets highly sus-
tainable and profitable through innovative value chain 

programmes by involving the private sector participa-
tion in commercialization of nutri-cereals in India. This 
programme was organized by ICAR-Indian Institute of 
Millets Research (IIMR), Hyderabad, under the aus-
pices of the DAC, Ministry of Agriculture, New Delhi. 
Fifty participants from various private food industries 
participated in the meet.

NAIF-ABI Sensitization Meet 

The National Agricultural Innovation Fund-Agri-Busi-
ness Incubation (NAIF-ABI)’s sensitization meeting was 
organized at IIMR-Hyderabad on 3 February 2016. The 
purpose of the meeting was to sensitize the activities 
and standard operating procedures of the new ABIs 
sanctioned under the IP&TM -ICAR. 

Brain Storming Session on Leveraging 
sorghum

 Brain Storming Session on “Leveraging Sorghum for 
Food, Fodder, Nutrition and Livelihood Security in the 
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21st century and beyond” was organized by IIMR-Hy-
derabad on 26 March, 2016 under the Chairmanship of 
Dr. JS Sandhu, DDG (Crop Sciences), ICAR, New Del-
hi. This interaction was held to review and assess the 
contentious issues, related priorities and focus areas 
for sorghum research to evolve strategies to break the 
yield barrios to enhance income to farmers. This event 
also stimulated interaction between public and private 
sector scientists. Dr. Vilas A Tonapi presented the over-
view of sorghum research. Dr. Sujay Rakshit, Principal 
Scientist, presented “Long-term gains in AICSIP –Pro-
gress and a way head”. Dr. JS Sandhu in his remarks 
called upon the scientists and industry to evolve strate-
gies and action plan to enhance productivity, resolve 
quality issues due to grain mold, so that developed 
plan will resurrect  the lost area under the sorghum. 
He also stressed on the need to expand sorghum to 
non-traditional areas on eastern India and northeast.

ITMC Meetings
First ITMC meeting 

The IIMR’s Institute Technology Management Com-
mittee meeting was held on 17 June 2015. Dr. TG 
Nageshwar Rao, Acting Director and Chairman ITMC-
IIMR chaired the proceedings which was attended by 
all  members. The ITMC has approved to file the op-
position against the identical Trademark of MHS Phar-
maceuticals for safeguarding the IIMR’s Trademark EA-
TRITE. Eight TM of IIMR products viz., eatrite jowar, 
eatrite bajra, eatrite ragi, eatrite foxtail millet, eatrite 
kodo millet, eatrite proso millet, eatrite barnyard mil-
let and eatrite little millet were filed on 9th April 2015. 
Agencies which have completed 3-5 year period of its 
licensing agreement to commercialize CSH24MF or 
other sorghum genotypes will be issued with notice 
of “termination of license” to avoid misuse of IIMRs 
license. An appropriate model for remuneration to sci-
entists who has involved in making IP profits through 
technology licensing & commercialization will be for-
mulated in line with IPR guidelines & followed in sister 
ICAR institutes. 

Second ITMC Meeting 

The IIMR’s Institute Technology Management Commit-
tee meeting was held on 27 November 2015. Dr. TG 
Nageshwar Rao, Acting Director and Chairman ITMC–
IIMR chaired the proceedings which was attended by 
members.  During the meeting, the progress of ITMU 
at IIMR during 2015-16, agreement between IIMR and 
Hope Blessings Pvt Ltd-Production partner on behalf 
of IIMR, MoU with Hope Blessings Pvt Ltd- Export to 
African countries, agreement on roti making machine 
renting-out to Millets World, Advanta-CSH 24MF-Jumbo 
Gold trademark, MoU between IIMR and EID Parry on 
Sweet Sorghum production and other items relevant to 
IPR were discussed. 

Third ITMC meeting 

The IIMR’s Institute Technology Management Commit-
tee meeting was held on 17 December 2015.Dr. TG 
Nageshwar Rao, Acting Director and Chairman ITMC–
IIMR chaired the proceedings, was attended by its 
members. The following agenda was discussed and 
decision taken during the meeting. Interface meeting 
with Dr. Rakesh Chopra, MD, Hemdeep Investment 
Pvt. Ltd. Hyderabad on licensing of sorghum parental 
lines and genetic stocks. The ITMC has decided to re-
categorize rates of the segregating material licensing 
into three. IIMR can commercialize only the material 
owned by them and protected under PPV&FRA. ICAR 
and IIMR Logo should be used in the seed pockets by 
the licensee.

Fourth ITMC Meeting 

The IIMR’s Institute Technology Management Com-
mittee meeting was held on 8 February 2016. Dr. TG 
Nageshwar Rao, Acting Director and Chairman ITMC-
IIMR chaired the proceedings, which was attended by 
its members. The sharing of royalty charges received 
for CSH 24MF, Categorization of segregating material 
into three types, Hearing notice from IPO for design 
application, Azure Edge Ventures Pvt Ltd – Licensing 
of sorghum products, Draft advertisement for available 
technology for commercialization under licensing, IDF 



on syrup making and Implementation of Agri Business 
Incubation (ABI) at IIMR progress and plan were dis-
cussed. 

Fifth ITMC Meeting 

The IIMR’s Institute Technology Management Com-
mittee meeting was held on 15 March 2016. Dr. Vilas 
A Tonapi, Director and Chairman ITMC-IIMR chaired 
the proceedings and was attended by its members. 
The agenda on renting-out the roti making machine, 
MoU with Sneha Industries, progress of ABI, sharing 
of licensing fee of “Jowar Puffs” technology, request of 
Mrs. Razia Begam-Nizamabad, Farmer on concession 
on licensing fee, editor publishing agreement between 
Elsevier and IIMR, innovation disclosure by IIMR scien-
tists viz., Drs. CV Ratnavathi, KBRS Visarada, B Dayakar 
Rao, nomination of IPR expert from IIMR as member of 
the ITMC, revolving fund for food products, and regis-
tration fees of under Society for Millets Research were 
discussed.

Sorghum Stalls 

Sorghum food kiosk

On the occasion of the consultative meeting on En-
hanced utilization of Sorghum - Domestic and Inter-
national market development, IIMR set up a sorghum 
stall in the premises of VAMNICOM, Pune on 30 July 
2015. The visitors showed keen interest in the new cul-
tivars and newly developed technologies, especially on 
the innovative products developed from sorghum grain 
and stalk. The importance of sorghum as health and 
nutritious food was explained to the visitors and rel-
evant literature was distributed.

Sorghum stall 

IIMR set up stalls during various events conducted in 
Hyderabad and at IARI, New Delhi to show case its 
technology. During Farmers Day at Indian Institute of 
Oilseed Research, Hyderabad held on 12 September 
2015, more than 300 visitors including 10 entrepre-
neurs visited the sorghum stall. 

Similarly, more than 1500 farmers, Directors of ICAR 
institutes, and scientists and agriculture officers from 
various SAUs visited the sorghum stall at Indian In-
stitute of Rice Research, Hyderabad on the eve of its 
farmer’s day on 7 November 2015. 

IIMR also set up a sorghum stall on the eve of “Na-
tional Seminar on Integrated Farming systems for Sus-
tainable Agriculture and Enhancement of Rural Liveli-
hoods” held at NAARM, Hyderabad, organized by the 
Retired ICAR Employees association, Hyderabad during 
13-14 December 2015. More than 100 dignitaries vis-
ited the stall. 

The IIMR organized a millet exhibition to highlight the 
processing technology of millets and sorghum commer-
cialized products in Krishi Unnati Mela at IARI Campus 
Pusa, New Delhi during 19-21 March 2016.  Honorable 
Prime Minister of India, Shri Narendra Modi, inaugu-
rated the exhibition. Local public and Government offi-
cials and many farmers from across the country visited 
IIMR stall. Approximately one lakh people visited the 
IIMR stall per day. Recipe books were freely distributed 
to the visitors. Similarly, samples of millet idly, millet 
biscuits, ragi biscuits, sorghum puffs, and millet laddus 
were also distributed to the interested visitors.

During all these events, the importance of sorghum as 
health and nutritious food was explained to the visi-
tors and the relevant literature was distributed. They 
were told about the acceptability of sorghum foods as 
health food in urban areas, and how these products 
are becoming popular for diabetic or jaundice affected, 
and obese people.  The visitors showed keen interest 
on the sorghum food products, and the scope for en-
trepreneurs. They made queries about franchise op-
portunities.
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Millets Exhibition

 An exhibition on Millets, facilitating to display various 
agro based food processing technologies developed by 
public sector, private sector and NGOs was organized at 
Indian Institute of Millets Research during the Industry 
Interface Meet on 20 February 2016. Dr. DP Malik, Ad-
ditional Commissioner, DAC, New Delhi inaugurated the 
exhibition in the presence of Smt. Usha Rani, DG, MAN-
AGE and Dr. Vilas A Tonapi, Director, IIMR. More than 
100 visitors visited the stalls. IIMR also set up a stall 
and the importance of sorghum and millets as health 
and nutritious food was explained to the visitors and 
the relevant literature was distributed.

Field Days

Farmer’s Rally on sorghum organized

IIMR organized a farmer’s rally on sorghum at Vas-
antrao Naik Marathvada Krishi Vidhyapeeth (VNMKV), 
Parbhani, Maharashtra on 27 October 2015 under 
Tribal Sub-Plan 2015-16 for tribal farmers through 
AICRP-Sorghum in collaboration with Department of 
Agriculture, Government of Maharashtra. The pro-
gramme demonstrated high yielding sorghum cultivars 
and built-up confidence of farmers to adopt superior 
sorghum cultivars for increasing profitability and so-
cio-economic up-liftment of tribal sorghum farmers. 
Around 100 farmers from Ramwadi, Taluk-Kalamnuri, 
District Hingoli and women self-help group including 
AICRP-Sorghum scientists attended the programme.

Sorghum Germplasm Field Day 

IIMR organized sorghum germplasm field day on 7th 
January 2016 at Hyderabad under the aegis NBPGR, 

New Delhi. IIMR is regenerating 2500 accessions un-
der the Consortium Research Platform (CRP) on Agro-
biodiversity. A total of 70 participants attended this 
field visit which included 30 from All India Coordinated 
Sorghum Improvement Centres (AICSIP), 10 NBPGR 
Scientists, 10 ICAR scientists and 20 IIMR scientists. 
Similar programme was also organized on 28 January 
2016 at Centre for Rabi Sorghum (CRS)-IIMR, Solapur 

where in IIMR regenerated another set of 2500 acces-
sions. A total of 50 participants attended this field visit 
which includes 25 from All India Coordinated Sorghum 
Improvement Centres (AICSIP), 5 from KVK, 5 ICAR 
scientists and 15 IIMR scientists and Technical Officers. 
These programmes facilitated the sorghum research-
ers to familiarize with the available diverse sorghum 
germplasm at IIMR- Hyderabad and enabled them to 
make desirable trait specific germplasm selection for 
utilization in their crop improvement program. 
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Name Affiliation Date

Dr. Ibrahim El-Dukheri Director General, Directorate of the Agricultural Research 
Corporation (ARC), Sudan, Africa.

29 May 2015

Prof. Kamal El-Siddiq 
Ahmed

Manager- Programme, Directorate of the Agricultural 
Research Corporation (ARC), Sudan, Africa.

29 May 2015

Dr. S M Karuppanchetty Chief Operating Officer of the Agri- Business Incubation 
(ABI) Program of ICRISAT, Patancheru.

02 June 2015

Ms. Renuka Chowdhary Former Union Minister for Women Welfare, Khammam. 08 June 2015

Dr Eric Huttner Research Program Manager, Crop Improvement 
and Management, Australian Centre for International 
Agricultural Research (ACIAR), Australia.

16 June 2015

Dr. RR Hanchinal Chairperson, PPV & FRA , New Delhi 29 July 2015

Dr. Deepal Roy Choudhary Joint Registrar, PPV & FRA, New Delhi. 29 July 2015

Dr. JS Sandhu Deputy Director General (Crop Sciences), ICAR,  
New Delhi.

6 August 2015

Mr. R. Rajagopal Additional Secretary (DARE) & Secretary (ICAR),  
New Delhi.

12 October 2015

Dr. B Ramanujam Principal Scientist and Nodal Officer, AICRP on Biocontrol, 
National Bureau of Agriculturally Important Insects (NBAII), 
Bengaluru. 

13 October 2015

International delegates Kenya 17 November 2015

G Subba Rao JIRCAS, Japan. 28 December 2015

Dr. Rami A Reddy Coordinator of Agribusiness Programme, Wisconsin, USA. 2 January  2016

Faculty members and under 
graduate students

University of Wisconsin, Platteville, Wisconsin, USA 2 January, 2016

Dr. Philip Ratnam Comet & SPRING coordinator, South Sudan Programme 
Unit, Juba, Republic of South Sudan.

16 February 2016

Dr. Vicente Trucillo Global leader, Sorghum R&D, Advanta seeds, Santa Fe, 
Argentina.

18 February 2016

Dr. Sashikanth Kulakarni Production Manager, Advanta India Ltd, Bangalore. 18 February 2016

Dr. Michael Wash, JD Senior Scientific Program Manager, International 
Life Sciences Institute (ILSI) Research Foundation, 
Washington, DC. USA.

18 February 2016

90

Distinguished 
Visitors13



Name Affiliation Date

Dr. Vibha Ahuja Chief General Manager, Biotech Consortium India Ltd, 
New Delhi.

18 February 2016

Dr. DP Malik Additional Commissioner, DAC, New Delhi. 20 February 2016

Ms. Usha Rani Director General, MANAGE, Hyderabad. 20 February 2016

Dr. IS Solanki ADG (FFC), ICAR, New Delhi. 20 February 2016

Sh. Amitabh Tiwari General Manager R&D and QA at Parle Products Private 
Limited, Mumbai.

20 February 2016

Dr. TR Sharma Director, NRC on Plant Biotechnology, New Delhi. 26 February 2016

Brig. DV Vidwans (Retd) Consultant Business Development, Maharashtra Ex-Ser-
viceman Corporation Ltd, Pune

10 March 2016  

Dr. Trilochan Mohapatra, Secretary- DARE and Director General, ICAR, New Delhi. 26 March 2016

Dr. JS Sandhu Deputy Director General (Crop Sciences), ICAR,  
New Delhi.

26 March 2016

Dr. V Ravindrababu Director, IIRR, Hyderabad. 26 March 2016

Dr. KS Varaprasad Director, IIOR, Hyderabad. 26 March 2016

Dr. BV Subba Reddy Ex-Prinicpal Scientist, ICRISAT, Patancheru. 26 March 2016

Dr. Vincent Vadez Asst. Research Programme Director, ICRISAT,  
Patancheru.

26 March 2016

Dr. RK  Mathur Director, IIOPR, Pedavegi. 26 March 2016

Dr. Ch. Ravindra Reddy Research coordinator, Dr. MS Swaminathan Research 
Foundation, Koraput, Odisha

28 March 2016

Dr. K Anand Swaroop 
Reddy, 

Director, Inner Being Wellness Pvt, Ltd. Hyderabad 30 March 2016

Dr. B Shiv Prasad Corporate Trainer and Motivational Speaker 30 March 2016

Dr. Trilochan Mohapatra, Secretary, DARE & DG, ICAR @ IIMR – CoE Dr. JS Sandhu, DDG (CS), ICAR in field visit
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Trainees from Kenya

Sh. R Rajagopal, Secretary, ICAR addressing scientists 

Students from Wisconsin, USA

Delegates from Sudan

Dr. Michael Wash, from USA with Director, IIMR

Smt. Renuka Chowdary, Ex - Union Minister & MP @ IIMR – CoE
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Director, IIMR & Project Coordinator, AICRP - Sorghum: 	 Dr. Vilas A Tonapi

Scientific Staff

Name Designation Discipline 
Dr. TG Nageswar Rao Principal Scientist Plant Pathology
Dr. SS Rao Principal Scientist Plant Physiology
Dr. CV Ratnavathi Principal Scientist Bio-Chemistry
Dr. KBRS Visarada Principal Scientist Genetics & Cytogenetics
Dr. VR Bhagwat Principal Scientist Agril. Entomology
Dr. B Dayakar Rao Principal Scientist Agril. Economics
Dr. G Shyam Prasad Principal Scientist Agril. Entomology
Dr. Ch Sashidhar Reddy Principal Scientist Agril. Extension
Dr. Sujay Rakshit Principal Scientist Plant Breeding
Dr. HS Talwar Principal Scientist Plant Physiology
Dr. B Venkatesh Bhat Principal Scientist Genetics & Cytogenetics
Dr. Aruna C Reddy Principal Scientist Plant Breeding
Dr. R Madhusudhana Principal Scientist Plant Breeding
Dr. AV Umakanth Principal Scientist Plant Breeding
Dr. IK Das Principal Scientist Plant Pathology
Dr. M Elangovan Principal Scientist Economic Botany
Dr. PG Padmaja Principal Scientist Agrl. Entomology
Dr. N Kanna Babu Principal Scientist Seed Technology
Dr. S Ravi Kumar Senior Scientist Agronomy
Dr. B Subba Rayudu Senior Scientist Agril. Entomology
Dr. P Rajendrakumar Senior Scientist Biotechnology
Dr. K Hariprasanna Senior Scientist Plant Breeding
Dr. A Kalaisekar Senior Scientist Agril. Entomology 
Dr. Rajendra R Chapke Senior Scientist Agril. Extension
Dr. P Sanjana Reddy Senior Scientist Plant Breeding
Dr. D Balakrishna Senior Scientist Biotechnology
Sh. K Srinivasa Babu Scientist (Sr. Scale) Agril. Entomology
Sh. P Mukesh Scientist (Sr. Scale) Computer Applications
Dr. Sunil S Gomashe Scientist Plant Breeding
Dr. KN Ganapathy Scientist Plant Breeding
Dr. Jinu Jacob Scientist Biotechnology
Dr. R Venkateswarlu Scientist Biochemistry
Dr. Avinash Singode Scientist Plant Breeding
Dr. Sangappa Scientist Agril. Extension
Dr. Amasiddha Bellundagi Scientist Plant Breeding

Personnel14



CRS, Solapur
Dr. Prabhakar Principal Scientist Genetics & Cytogenetics
Dr. MY Samdur Principal Scientist Plant Breeding
Dr. KK Sharma Principal Scientist Plant Pathology
Dr. Parashuram Patroti Scientist Plant Breeding

Senior Technical Staff Senior Administrative Staff

Name Grade
Smt. AD  Vishala CTO
Sh. D Gopala Krishna CTO
Dr. KV Raghavendra Rao ACTO
Smt. A Annapurna ACTO
Sh. OV Ramana ACTO
Sh. HS Gawali STO
Sh. AR Limbore STO
Sh. DM Bahadure STO
Sh. K Ravindrababu STO

Name Designation 
Sh. Saroj Kumar Singh Administrative Officer
Sh. A Narasimha Murty Finance & Accounts Officer
Sh. B Jaya Prakash Asst. Administrative Officer
Smt. A Usha Rani Asst. Administrative Officer
Smt. VSG Parvati Asst. Administrative Officer
Sh. K Sanath Kumar Private Secretary 

Personnel Joined IIMR 

Personnel Superannuated

Personnel Promoted 

Name Designation Joined on
Dr. Parashuram 
Patroti

Scientist (Plant 
Breeding)

8 April 2015

Dr. R Ven-
kateswarlu

Scientist 
(Biochemistry)

25 May 2015

Dr. Avinash 
Singode

Scientist (Plant 
Breeding)

08 June 2015

Dr. KK Sharma Principal 
Scientist (Plant 
Pathology)

28 July 2015

Dr. Sangappa Scientist (Agril. 
Extension)

12 October 
2015

Dr. Amasiddha 
Bellundagi

Scientist (Plant 
Breeding)

12 October 
2015

Name From To
Dr. N Kannababu Senior 

Scientist
Principal 
Scientist

Ms. A Vishala  
Devender

Assistant 
Chief 
Technical 
Officer

Chief Technical 
Officer

Mr. D Gopala Krishna Assistant 
Chief 
Technical 
Officer

Chief Technical 
Officer

Mr. K Ravindrababu Technical 
Officer

Senior Technical 
Officer

Dr. V Ravi Kumar Technical 
Assistant

Senior Technical 
Assistant

Mr. Raghunath  
Kulakarni

Technical 
Assistant

Senior Technical 
Assistant

Mr. PV Rajappa Technical 
Assistant

Senior Technical 
Assistant

Mr. Ch. Suresh 
Kumar

UDC Assistant

Mr. K Suresh Kumar LDC UDC
Mr. Jt Bhagawantham Techni-

cian
Senior Techni-
cian

Mr. G Chimanlal SSS Technician

Name Designation Retired on
N Bheemaiah Skilled Support 

Staff
30 September 
2015

N Lakshmam-
ma

Skilled Support 
Staff

30 September 
2015

P Yadaiah Skilled Support 
Staff

31 December 
2015

A Lakshma 
Reddy

Technical 
Assistant

31 January 
2016

Personnel Transferred: Dr. Senthil Vinayagam, Principal Scientist (Extension), was transferred to NAARM, 
Hyderabad. He was relieved on 16.4.2015 from IIMR, Hyderabad.
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Dr. Vilas Tonapi - the New Director of IIMR

Dr. Vilas A Tonapi, Principal Scientist, Seed Technol-
ogy, IIMR-Hyderabad took over the charge as Director,  
IIMR on 10 February 2016 as per the ICAR office order 
based on ASRB recommendation. The IIMR and AICRP-
Sorghum family welcomes our new director Dr. Vilas 
Tonapi. The sorghum family wishes him the best in all 
his endeavors and hopes to achieve new heights with 
renewed vigour and vision. 

Dr. TG Nageshwar Rao - the Acting Director of 
IIMR

Dr. TG Nageshwar Rao, Principal Scientist (Pathology) 
took over the charge as “Acting Director”, Indian In-
stitute of Millets Research on 1 May, 2015 as per the 
ICAR office order and he continued in that position till 
10 February 2016.

Free Medical Camps

Two free medical camps were conducted by two re-
puted hospitals at IIMR for the benefit of the IIMR 
staff. CARE Hospital, Banjara Hills conducted its free 
medical camp on 13 May 2015. Yashoda Hospital or-
ganized its free medical camp on 8 January, 2016 at 
IIMR. One Cardiologist and one physician and three 
assistants from both the hospitals organized the health 
camp. The hospital staff conducted various tests like 
ECG, 2D Echo, Blood test, Sugar test etc. Most of the 
IIMR employees participated in the camp and utilized 
the services. 

Homage to Bharat Ratna Dr. Abdul Kalam

The Indian Institute of Millets Research paid homage 
to former president Bharat Ratna APJ Abdul Kalam who 

passed away on 27 July, 2015. For offering him a sin-
cere tribute, on 28 July, 2015, staff of IIMR observed 
two minutes silence and recollected Dr. Kalam for his 
passion about transforming society through technol-
ogy, in particular by inspiring the youth and children 
of India to harness science and technology for human 
welfare. 

Significant Days

International Yoga Day

Yoga is an invaluable gift of India’s ancient tradition. It 
embodies unity of mind and body; thought and action; 
restraint and fulfilment; harmony between man and 
nature; a holistic approach to health and well-being. 
In this context, June 21, was declared as the Interna-
tional Day of Yoga by the United Nations General As-
sembly on December 11, 2014. To mark the occasion, 
Indian Institute of Millets Research (IIMR) celebrated 
the International Yoga Day on 22 June 2015 at 11.00 
am under the guidance of Dr. KBRS Visarada, Principal 
Scientist and Dr. M Elangovan.  

Independence Day 

The Nation’s 69th Independence Day was celebrated 
with great enthusiasm and gaiety on 15 August 2015.  
Dr. TG Nageshwar Rao, Acting Director, IIMR hoisted 
the flag and addressed the gathering. He also distrib-
uted prizes to the winners of various sports events or-
ganized to mark the occasion. 

“Sadbhavana Diwas”(Harmony Day) 

The Birth Anniversary of late Prime Minister of India, 
Shri Rajiv Gandhi was observed as “Sadbhavana Diwas” 
on 20 August 2015. The motto of the “Sadbhavana 
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Diwas” is to spread the message of goodwill towards 
everyone and eschewing violence. In this context, In-
dian Institute of Millets Research (IIMR) observed the 
Sadbhavana Diwas.   Staff of IIMR took the “Sadbha-
vana Day Pledge” to promote National Integration and 
communal harmony among the people of all religions 
and languages.  

Vigilance Awareness Week 

The “Vigilance Awareness week” was observed at In-
dian Institute of Millets Research (IIMR), Hyderabad 
from 26 to 31 October, 2015. The theme for this year 
is “Preventive vigilance: A tool for good governance.” 
This event commenced with an oath taking ceremony 
on 26 October 2015 as per Council’s guidelines. The 
pledge was administered by Dr. TG Nageshwar Rao, 
Director (Acting) in English and later in Hindi by Shri 
Saroj Singh, SAO.  All the staff took a pledge to eradi-
cate corruption in all the spheres of life and also to per-
form duties without any favour and fear. The vigilance 
wing of IIMR organized various events like lectures, 
Essay competition on “Whistle blowing - to curb cor-

ruption” and debate competition on “Pros and Cons of 
Preventive Vigilance” for the staff and displayed post-
ers during the Vigilance Week. A special lecture entitled 
“Role of Vigilance in day to day Life” was delivered by 
Col. Himanshu Thakur, Chief Vigilance & Security Of-
ficer from Contemporary Research Laboratory, DRDL, 
Hyderabad. Lecture was also delivered on “General 
awareness on Vigilance” by Dr PG Padmaja, Vigilance 
Officer, IIMR. All the staff were sensitized about the 
General Financial Rules by Sh. AN Murthy, FAO, IIMR. 
Dr. TG Nageshwar Rao, Director addressed the staff 
and distributed certificates and prizes to the winners of 
various competitions

Rashtriya Ekta Diwas 

“Rashtriya Ekta Diwas” was observed at Indian Insti-
tute of Millets Research, (IIMR) on 30 October, 2015, to 
commemorate the birth anniversary of Sardar Vallab-
hbhai Patel. To mark this occasion all the staff took 
a pledge to reiterate India’s strength and buoyancy 
against adversaries. 

Jai Kisan Jai Vignan week

Indian Institute of Millets Resarch - actively become 
a part of “Jai Kisan Jai Vignan week”, a national level 
campaign by the Government of India. This one week 
programme was officially launched on 23 December, 
2015 by Dr. TG Nageshwar Rao, Acting Director. IIMR-
Hyderabad. About 50 farmers from the Ranga Reddy 
district of Telangana state participated in the pro-
gramme, who were appraised on basic information on 
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sorghum and other millets cultivation technologies. 
“Jai Kisan Jai Vignan week” was also organised at CRS-
Solapur on 29 December 2015. Twenty farmers from 
village Doddi, South Solapur Tq, Solapur district partici-
pated in the function. Dr. Prabhakar, Officer In-charge 
of the centre explained the improved packages of prac-
tices of rabi sorghum to the farmers.

Republic Day 

The Nation’s 67th Republic Day was celebrated with 
great enthusiasm and gaiety on 26 January 2016. Dr. 
TG Naeshwar Rao, Acting Director hoisted the National 
flag and addressed the staff. He briefed about the insti-
tute achievements and reiterated the need to rededi-
cate ourselves with a commitment to take up the chal-
lenges to build a progressive and modern India.

Swachh Bharat Abhiyan

In compliance of the Council’s Order on Swachh Bharat 
Mission (SBM), this programme was undertaken at In-
dian Institute of Millets Research, Hyderabad on 30 
June 2015. Staff of IIMR participated in the various 
activities such as cleaning and sweeping of surround-
ings of office buildings, pruning of plants etc. There 
was enthusiasm among the participants to clean the 
surroundings. On 31 July 2015, series of campus and 
office cleaning activities under “Swachh Bharat” Pro-
gramme were undertaken by employees of the IIMR. 
IIMR distributed sorghum seeds of improved cultivars 
viz.; CSH 16, CSH 25, CSH 30, CSV 15 and CSV 23 
to the farmers Maharajpet, Gajulaguda, and Erukunta 
Thanda villages of Shankarpally Mandal, Ranga Reddy 
District, Telangana state under the SBM. The IIMR sci-
entists monitored the sorghum trials.

Memorandum of Understanding
MoU with e-Fresh Healthy foods, Hyderabad 

ICAR-IIMR has entered into a Memorandum of Under-
standing with M/s. e-Fresh Healthy Foods, Hyderabad 
for licensing the technology to popularize sorghum 
value added food products.  This MoU was signed by 
Dr TG Nageshwar Rao, Acting Director, on behalf of 

IIMR and Mr Srihari on behalf of eFresh, Hyderabad on 
23 November 2015. This MoU was facilitated by Drs B 
Dayakar Rao and M Elangovan of IIMR.  

MoU with Azure Edge Ventures Pvt. Ltd 

Memorandum of Understanding between ICAR-IIMR 
and M/s Azure Edge Ventures Pvt Ltd, Bangalore was 
signed to license the IIMR technology on Jowar Puffs to 
be marketed by M/s Azure Edge Ventures brand name in 
retail and wholesale. This Agreement shall be in force for 
a period of 36 months from 20th February, 2016 to 19th 
February, 2019. Dr Vilas A Tonapi, Director – IIMR on 
behalf of IIMR and Ms Priyanka Ramasamy on behald of 
Azure Edge Ventures signed and exchanged the agree-
ment in the presence of Dr IS Solanki, ADF (FFC), ICAR. 
The agreement was facilitated by Dr M Elangovan, Prin-
cipal Investigator - ITMU and Dr B Dayakar Rao, Prin-
cipal Investigator – CoE-Sorghum during the Industry 
Interface Meet held at IIMR on 20th February 2016.

MoA with Harsh Bio-Agro Park.

Memorandum of Agreement between ICAR-IIMR and 
M/s Harsh Bio-Agro Park, Hyderabad was signed to li-
censing the IIMR value added technology on 24 March, 
2016. Dr Vilas A Tonapi, Director – IIMR on behalf of 
IIMR and Mr. HarshavardhanMuppavarapu on behalf 
of M/s Harsh Bio-Agri Park, signed and exchanged the 
agreement. The agreement was facilitated by Dr. B 
Dayakar Rao, Principal Investigator – CoE-Sorghum.
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Administrative building and Seed storage and lab facilities
Dr. Trilochan Mohapatra, 

Secretary - DARE and Direc-
tor General, ICAR laid the 
foundation for “Administrative 
building” and “Seed storage 
and lab facilities” at Indian 
Institute of Millets Research, 
Hyderabad during his maiden 
visit as Director General on 
26 March 2016 in the  pres-
ence of Dr. JS Sandhu, Dep-
uty Director General (Crop 
Science), Dr. Vilas A Tonapi, 
Director IIMR, Dr. V Ravin-
drababu, Director IIRR, Dr. KS 
Varaprasad, Director, IIOR, 
and Sh. Vivekananda, Chief 
Architect Engineer (CPWD), Scientists, Technical, Administrative and other staff of IIMR and other Institutes. 

DDG (CS) inaugurates “Sales Outlet”

Dr. JS Sandhu, Deputy Director General 
(Crop Sciences), ICAR, visited IIMR on 6 
August 2015. He inaugurated the “Sales Out 
Let” of Sorghum food products in the pres-
ence of Dr. TG Nageshwar Rao, Acting Di-
rector, IIMR. The stall sells various sorghum 
food products under their registered brand 
name “Eatrite”. Dr. Sandhu tasted the sor-
ghum recipes and appreciated the efforts of 
IIMR in developing, popularizing and mar-
keting of sorghum food products.

Infrastructure 
Development16
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Hindi Chetana Maas Celebration
Hindi Chetana Maas was celebrated during the 

month of September, 2015 at IIMR, Hyderabad. The 
programme was inaugurated by Dr. TG Nageshwar 
Rao, Acting Director, IIMR on 01 September, 2015. 
Various competitions in Hindi viz. Hindi translation of 
small words and phrases, Quiz, essay writing, Noting 
& Drafting, Dictation, Reading of Hindi text, & Hindi 
Alphabets etc. were held during the Chetana Maas. 
Scientists, Technical and Administrative personnel, re-
search scholars and students of the IIMR participated 
in the above competitions with great enthusiasm. Be-
sides, there was a signature campaign in Hindi dur-
ing the month, in which all the officers and employees 
signed their official documents in Hindi.    

Valedictory function was organized on 30 Septem-
ber 2015. The programme began with ICAR song. Dr. 
VR Bhagwat, I/C Hindi cell welcomed the delegates 
and participants. Dr. TG Nageshwar Rao welcomed 
Dr. V Ravindra Babu, Director, Indian Institute of Rice 
Research, Hyderabad and the Chief Guest of the Pro-
gramme.  Dr. VR Bhagwat presented the report on 
official language implementation at IIMR during last 

year and Dr. Mahesh Kumar, Technical Officer (Hindi) 
presented the report on various programmes organ-
ized during Hindi Chetana Maas through power point 
presentation. 

Dr. Ravindra Babu, the Chief Guest of the pro-
gramme gave away the Cash awards and certificates 
to the winners and consolation prizes and certificates 
to the other participants of the various competitions 
organized during Hindi Chetana Maas. In addition, Smt. 
VSG Parvati, AAO, Shri Saroj Kumar Singh, AO and Shri 
Sunil Kumar, Tech. Assistant were awarded Cash prize 
and Certificate by Dr. Nageshwar Rao for use of maxi-
mum Hindi words in their routine official works.  Dr. 
Ravindra Babu in his address stated that Hindi is com-
ing up in the form of Global Language and we should 
contribute for the same.  In his presidential remark, Dr. 
Nageshwar Rao stated that Official Language Imple-
mentation at IIMR is in a right way and he appreciated 
the efforts done for the same. The programme was 
concluded by the vote of thanks by Dr. Mahesh Kumar 
and national anthem by the group. Dr. VR Bhagwat and 
Dr. Mahesh Kumar coordinated the above programme. 

Hindi Workshop

Implementation 
of Official  
Language17



IIMR organized Two Hindi workshops on 17 July 
and 29 September 2015. Shri Saroj Kumar Singh, AO, 
Dr. Mahesh Kumar, Tech. Officer (Hindi), IIMR & Shri 
Jaishankar Prasad Tiwari, Asst. Director, CHTSI deliv-
ered the lectures on the different aspects of Official 
Language Implementation during the workshops. To-
tal 50 staff members of the IIMR participated in the 
programme. Dr. VR Bhagwat and Dr. Mahesh Kumar 
coordinated the above workshops.

JOWAR SOURABH a publication of IIMR,  
Hyderabad

IIMR in-house yearly magazine JOWAR SOURABH 
Vol. 5 was released by Dr. S Ayyappan, Secreatry, DARE 
and Director General, ICAR during an inaugural function 
of a national workshop on “Vaigyanik Sansthano mein 
Rajbhasha Karyanvayan : Prayog va Protsahan” organ-
ised by ICAR & DKMA on 7 November, 2015 at NASC 
complex, New Delhi. On this occasion Dr. Trilochan Ma-
hapatra, Director, IARI, Dr. Rameshwar Singh, Project 
Director, Dr. Jagdeep Saxena, I/c Hindi Editorial Unit, 
DKMA, New Delhi, Smt. Seema Chopada, Deputy Di-
rector (OL), ICAR, New Delhi and Dr. Mahash Kumar, 
Technical Officer (Hindi) a representative from IIMR, 
Hyderabad were present on the dais, also Directors of 
other ICAR Institute, subject experts were present dur-
ing the programme.

Visit of Smt. Seema Chopara

Smt. Seema Chopara, Deputy Director (OL), ICAR, 
New Delhi visited IIMR on 09 April 2015. Dr. JV Patil, 
Director, IIMR described the activities of Official Lan-
guage Implementation done at IIMR. She also visited 
the Sorghum processing lab (Centre for Excellence). Dr. 
JV Patil & Dr. B Dayakar Rao described on the various 

processed food products of sorghum & mechanism of 
machines used for it. Smt. Seema Chopara appreciated 
the work done for Official Language Implementation & 
for Sorghum Processing. Dr. VR Bhagwat & Dr. Mahesh 
Kumar coordinated the visit. 

Inspection of Official Language Implementation 
at CRS, Solapur by IIMR Officials

The official Language Implementation activities at 
CRS, Solapur were monitored by Dr. VR Bhagwat, Prin-
cipal Scientist & OIC – Hindi Cell, Dr. Mahesh Kumar, 
Technical Officer (Hindi), IIMR on 5 December, 2015. 
The above officials discussed with Dr. Prabhakar, Prin-
cipal Scientist & OIC, Dr. MY Samdur, Principal Scientist 
& OIC, Hindi Cell, CRS, Solapur, Dr. HS Talwar, Principal 
Scientist, IIMR, Hyd, Dr. KK Sharma, Principal Scientist & 
Dr. Parshuram Patroti, Scientist, CRS, Solapur regarding 
progress of Official Language activities at CRS, solapur. 
Dr. VR Bhagwat suggested better activities can be done 
for progress of Official Language Implementation. 

PARANGAT Hindi Training Programme at IIMR

PARANGAT Hindi Training programme for IIMR Of-
ficials was organized by Central Hindi Training Sub In-
stitute, Dept. of Official Language, Ministry of Home 
Affairs, Govt. of India at IIMR, Hyderabad. The dura-
tion of the training was 20 working days i.e. 04 January 
– 03 February, 2016. The training was inaugurated by 
the Dr. TG Nageshwar Rao, Acting Director, IIMR, Hy-
derabad on 04 January, 2016. Total 16 staff members 
of IIMR participated in the above training programme 
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& the instructor was Shri Jaishankar Prasad Tiwari, 
Asst. Director, CHTSI, Dept. of Official Language, Mini. 
of Home Affairs, Govt. of India. The programme was 
coordinated by Dr. VR Bhagwat & Dr. Mahesh Kumar.  

Implementation of Cash Award Scheme

To encourage the Official Language Implementation 
at IIMR, Hyderabad a Cash Award Scheme is being im-
plemented in the institute.   

Dr. Mahesh Kumar invited as a member of RC 
of Hindi glossary on PHM

Dr. Mahesh Kumar, Technical Officer (Hindi) IIMR 
was invited as a member of review committee of the 
Hindi  glossary on Plant Health Management compiled 
by Dr. OP Sharma, Joint Director (A&AM), NIPHM, Hy-
derabad by the I/c Registrar, National Institute of Plant 
Health Management, Rajendranagar, Hyderabad. The 
meeting was held on 6 May, 2015.

Guest Lecture delivered 

Dr. Mahesh Kumar, Technical Officer (Hindi) de-
livered a Guest Lecture on “Official Language Imple-
mentation & Noting & Drafting in Hindi” to the staff of 
National Institute of Plant Health Management, Rajen-
dranagar, Hyderabad on 03 September, 2015.

Other Official Language Implementation 
activities done at IIMR

Official Language Implementation of IIMR in 
Highlights: “Hindi Milap”, “Swatantra Vaartha”, “Ra-
jbhasha Bharati”, Rajbhasha Alok” etc. published the 

news regarding different activities related to Official 
Language Hindi conducted at IIMR, Hyderabad. “

Official Language Implementation Committee 
(OLIC) Meetings: The meetings of the OLIC were 
held during every quarter i.e. on 20th June 2015, 17 
August, 2015, 4 December, 2015 and 11 March 2016. 
The committee reviewed the progress made in Official 
Language Implementation at IIMR and discussed the 
ways to improve it.  

Quarterly Progress Report of Official Language 
Hindi: The quarterly progress report of IIMR regard-
ing progressive use of official language Hindi was sent 
to the Regional Implementation Office (South), Dept. 
of Official Language, Bangalore, ICAR, New Delhi and 
TOLIC-Hyderabad-Secunderabad. 

Hindi Edition of Annual Report: The printing of  
Hindi version of the IIMR Annual Report 2014-2015 is 
under process.  

Summarized Translation of IIMR Happenings: 
The summarized translations of monthly IIMR Happen-
ings & Sorghum Times in Hindi were published. 

IIMR Advertisement: On the occasion of Hindi Divas 
an advertisement in Hindi was published in daily Hindi 
news paper “Hindi Milap” on 14 September 2015. 

Bilingual forms: The official forms used for various 
purposes in the IIMR were prepared in bilingual (Hindi 
and English) & uploaded on IIMR Server.    

Hindi Roster: A roster was prepared on ‘Hindi knowl-
edge’ of IIMR officers and employees and it is being 
updated regularly.   

Hindi Learning Board: Daily one Hindi word, its pro-
nunciation in English and its equivalent English word 
was written on Hindi Learning Board at IIMR premises 
and compiled. It was found very useful for increasing 
the Hindi vocabulary of IIMR staff.
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