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Honorable Union Minister for Agriculture and
Food Processing Industries, Shri Sharadchandra
Govindrao Pawar visited the Directorate of |
Sorghum Research, Rajendranagar, Hyderabad, | |
on 20™ April, 2013. Honorable Minister was |
welcomed to DSR by Dr.S. Ayyappan, Secretary,
DARE & DG, ICAR, accompanied by Dr. SK |
Datta, DDG (Crop Science), ICAR and Dr. |.V.

Patil, Director, DSR, among others. Directors

from neighbouring ICAR institutes were also

present on the occasion. The Minister was taken | ) _ i
Sh. Pawar being briefed by Dt Patil about the latest cultivars
released

the programme schedule at DSR by Dr. |.V. Patil. The programme encompassed inauguration of Genebank and Conference

to the Director’s chamber and was apprised of

halls by the Minister; visit to sorghum entomology laboratory, crop technology exhibiton, Centre of Excellence for value
addition and food processing, and sorghum products exhibition stalls followed by Minister’s address to sorghum researchers.
Sh Pawar was accompanied by Sh. Magunta Srinivasulu Reddy, Member of Parliament from Ongole, Andhra Pradesh and
Sh. Atanu Purkayastha, Joint Secretary, Ministry of Agriculture, Govt. of India, New Delhi.

*  Visit of Honourable Union Minister for Agriculture, Sh. Sharad Pawar to the Directorate

+ 43" Annual Sorghum Group Meeting at DSR, Hyderabad

+ A Microscopic method to quantitatively estimate sorghum grain endosperm texture
+  Evaluation of sorghum genotypes for carliness and photoperiod response

+  New Sorghum Cultivars Identified by Varietal Identification Committee

+  Amino acid composition in grains of rabi sorghum cultivars




From the Director’s Desk...

!

The year 2013-14 has begun with a lot of good hopes
for sorghum research and production in the country.
With early arrival and wider spread of monsoon, kharif
crops including sorghum have been sown early by the

farmers.

An important event in the beginning of this year has
been the visit of Union Minister for Agriculture, Shri.
Sharad Pawar ji, to the Directorate to review the research
on sorghum and to address to the sorghum workers from
DSR and AICSIP. An effort has been made in this issue
to summarize the event. The presence of our DG and
DDG on the occasion added inspiration and motivation
to the sorghum research community. The Honorable
minister appreciated the efforts made in sorghum R&D
and emphasized the need to integrate the research
programmes of all millets under one umbrella. The ICAR
is proposing to take these recommendations forward for
their implementation.

On the other hand, the 43 Annual group meeting of
the sorghum research group (AICSIP) was successfully
held in the institute. Several sorghum cultivars from
public and private sectiors were identified for release by
the Varietal Identification Committee.

Moreover, sorghum research in India has completed 50
years this year. To commemorate this occasion, a series
of activities have been planned at DSR as well as at
AICSIP centres. Some of these have already been
successtully completed while many more are being held
during the coming months. These programs are aimed
at reviewing the efforts of the past, introspection of
present scenario and planning for a productive future.
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Inauguration of sorghum Gene bank and

Conference hall

The beginning of the visit was marked by the inauguration of
sorghum Gene bank and Conference hall. Dr. Patil briefly
described the set up of the Gene bank and activities to the visiting
dignitary. Dr. M. Elangovan, St. Scientist, showed the sorghum
diversity conserved in the Gene bank and the main races of
sorghum under cultivation. The Gene bank was declared open
by cutting the ribbon by the Honorable Minister. The Minister
took a round of the Genebank and Dr. Paul explained the
functioning of the Gene bank, different modules available and

the usefulness of facility to the future sorghum research.

Hon’ble Minister inmlgurated i Cenie Bonuile inad Confomsiigs
Halls at DSR

The Conference halls facility consists of a conference hall with a
seating capacity of 120 and a committee room with a seating

capacity of 40. The conference hall is equipped with modern

| —l - pia. |
Dr. Elangovan explained the sorghum genetic diversity in kharif
and rabi types of sorghum

audio-visual aids with tasteful furnishing. The committee room
is meant for in-house meetings/ trainings of sclentists and other

small gatherings with high dignitaries.

Visit to sorghum entomology laboratory

After the visit to Genebank, the Minister was taken to entomology
laboratory to brief him about the latest research activities at DSR
on the important shoot pests of sorghum, lLe., shoot fly and stem

borer. Sh. Pawar was keen to know the progress in tackling the

shoot fly menace for sorghum cultivation. He saw the experiment

T

Dr. Padmaja explained the newly discovered mechanisms of

insect pest response in sorghum

and results of identification of volatile that modulate the
behaviour of sorghum shoot fly. Dr. PG Padmaja, St. Scientist,
explained how the mechanism of chemical response of shoot fly
was unraveled and how it can assist in the management of shoot
fly. The Minister was also apprised of the improvements made in

resistance to stem borers.

Visit to crop technology exhibition

After the entomology laboratory visit, the dignitaries proceeded
to the crop technology exhibition arranged in Jowar Sabhagar.
Dr. Patil explained about the new varieties and hybrids developed
by DSR and AICSIP centres and their characteristic features.
The Minister wanted to know potential and novelty of new
cultivars of sorghum released during the last couple of decades,
as he was aware of the performance of the earlier hybrids. Dr.
Patil and Dr. Datta gave a glimpse of new improvements made
in this direction. Dr. Patil explained that decrease in area under
sorghum has been compensated by increased productvity of
sorghum. The area under sorghum has been diverted to soybean
and other cash crops over the past few decades. Dr. Paul also

narrated how sorghum is seen as a promising crop after rice in

the rice-fallows of Guntur, Prakasam and Krishna districts of




Andhra Pradesh. Sh. Pawar emphasized the need to popularize it
in other areas as well. Apart from the improved cultivars, the
production technologies developed for moisture conservation
(compartmental bunding) for rabi sorghum cultivation, viz., in
situ molsture conservation, soil type- based cultivar selection,
etc. were also described by Dr. Patil to the dignitary. He further
pleaded that integration of the nutrient-rich millets under a single
umbrella for research in the form of a Millets Research Institute
would benefit dryland farmers and more health foods would be

made available to Indian consumers.

Visit to Centre of Excellence for value addition

and food processing

At the Centre of Excellence for value addition and food processing,
Dr. B. Dayakar Rao, Principal Scientist, described the DSR
initiatives in making new and improved sorghum food products
from sorghum. He showed the different ready-to-cook and ready-
to-eat products of sorghum prepared by the DSR and highlighted
the nutritional advantage of sorghum over fine cereals. Sh. Pawar
acknowledged the taste of the roasted flake preparation. He was
pleasantly surprised to know about the inclusion of sorghum in
mid-day meals in schools of Maharashtra and Karnataka. He
suggested that innovative sorghum processing technologies that
decrease the difficulties in preparing sorghum foods need to be
developed and popularized. Dr. Dayakar Rao informed the
Honorable Minister about the ready availability of sorghum food
products in the market and popularization efforts undertaken by
DSR. Later, Sh Pawar was shown different machinery used for
sorghum processing and food preparation. Dr. Datta lauded that
DSR is trying to address all angles of sorghum food processing,

utilization and popularization. The mobile publicity minibus

o

Dr. Ayyappan lauded the efforts of DSR for sorghum food

poepularization

Dr. Patil explained the progress made in linking the

entrepreneurs and producers

“Jowar Rath”, used by DSR for popularization of sorghum and
its food products, and to spread the message of innovations in
sorghum products, was shown to the visiting dignitary. Dr.
Dayakar Rao appraised about its use in road shows and other
exhibitions. Dr. Ayyappan mentioned that this idea has added

innovation and aggressiveness to the sorghum popularization

efforts of DSR.

Visit to sorghum product exhibition stalls

At the outset of visiting exhibition stalls for sorghum food and
processing, the flour standing units were inaugurated by Sh.
Pawar. The Minister visited the exhibition stalls put up by
different sorghum food entreprencurs. He interacted with the
“Good-to-cat™” product owner Mr. Phadatare. He also
interacted with the Self-Help Group — Rural Development Sodiety
(RDS), Wanaparthy, Andhra Pradesh, patronized by DSR. He

sorghum popularization



Sh. Pawar interacted with entrepreneurs involved in sorghum

food processing and marketing

was also introduced to the VSR Foods stall,who supply the
sorghum and its food products to all retail chains in Hyderabad.

Address of Honorable Minister of Agriculture to

DSR and AICSIP scientists

Dr. Patil led the visitors to the podium where DSR and AICSIP
scientists had gathered to listen to the Minister. DG, ICAR began
the event with intreduction and welcome speech. On his request,
Sh. Pawar addressed the scientists of DSR and AICSIP. Few

excerpts from his speech are as below:

“I am extremely happy to visit this place. Development of new
varieties and hybrids is a very good thing. Development of new

cultivars is a continuous activity.

Farmers these days are finding problems related to abiotic and
biotic stresses which need to be addressed and they (the solutions)
need to be popularized. An ideal sorghum variety should have
good grain quality, keeping quality, along with extremely good

gy

Dr. Ayyappan delivered the introductory speech to

the sorghum scientists

fodder quality. The research efforts need to be oriented in this
direction. I am sure you must be already at it and I would be

happy to learn about them”.

“India is changing. Earlier, 5-6 years ago, when I was the food
Minister, had to take difficult decisions regarding import of food
grains such as wheat, to make up for the short fall in food grain
production. But now, because of the efforts of agricultural
researchers and the farmers, India has become a major player in
the international grain market. Today, we are the largest exporters
of rice in the wotld. Three years ago we were at No.3. Today we
are the second largest exporter of wheat. Similarly we have boosted
our exports in cotton, sugar, vegetables and fruits. Last year (2012)
alone, we had exported rice, wheat, about 18 lakh cotton bales,
about 85 lakh tonnes sugar, and in all about 1.87 lakh crores of
agricultural export; an amazing achievement of the Indian farmers.

Further improvements in other crops would boost their exports

and adding to the nation’s exchequer”.

“Today, food habits are also changing. People have shifted to
wheat and rice from jowar and bajra. We are now looking at
alternate uses of jowar. Jowar can provide starch, alcohol,
components of cattle feed and equally important fodder. In
drought affected areas of Maharashtra, cattle camps are set up to
provide feed, water and shelter to cattle. Though most of the
other needs are readily met by the district administration, they
are finding it difficult to get jowar fodder. I am fully aware that

the area under jowar is going down each year”.

“Union government is going to pass the food security bill, with a
legal commitment that sufficient food grains would be provided
at concessional rates. 70% population will be given with 35 kg
wheat/ rice/ jowar @ Rs. 1 per kg for jowar or 2/- per kg for

wheat, 3/- per kg rice. In crops like rice and wheat, due to efforts



of farmers, scientific community and government policies,
availability of these food grains is not an issue. The issuc is that
of availability of quality fodder. Also, we have no stock of jowar
that can meet this commitment. Therefore we need to improve
the situation. We need to develop varieties suitable for specific

regions and soils.”

The overall summary of the Hon'ble Minister's speech

¢ New sorghum varieties and hybrids developed by
DSR and MPKV Rahuri, have more yield potential and
this is a good thing.

* An ideal sorghum variety should have good grain
quality, keeping quality, along with extremely good
fodder quality. Scientists need to develop new
varieties of sorghum which could withstand natural
calamities with better nutritional profile and yield
higher, including fodder. We need to develop varieties
suitable for specific regions and soils.

* Progress in agricultural research and the efforts of
farmers have made India a major player in the
international grain market. We are now exporting
wheat, rice, cotton, sugar, vegetables and fruits. This
trend should continue with other crops as well

* Due to changing food habits in the country, demand
for sorghum as food has come down; butthis has also
led to decrease in fodder availability, especially in
drought situations, thus causes serious concern. Also,
with food security bill to become a reality soon, lack
of stock of food grains like sorghum, is a concern for
the government.

« Paddy fallow jowar is gaining prominence in selected
areas of coastal Andhra Pradesh. Efforts are required
to promote it in other areas too.

* Millets, including sorghum, are superior to rice and
wheat for many nutritional traits and they are the
major source for fodder for the livestock. Therefore,
we need to put concerted efforts to promote them.
It is important that these millets form a part of the
food habits of our next generation for providing good
health. We need to integrate the research efforts on
all these millets under one umbrella and popularize
them, and hence there is a need to have a central
agency to address various issues in the form of an
Institute for Research on Milkt.

Dr. Patil briefed about the new and popular hybrids/varieties
like CSH 16, CSH 25, Phule Anuradha, Phule Chitra, Phule
Vasudha, Phule Revati, Parbhani Moti, PKV Kranti, and others
developed by DSR and AICSIP, and their potential over the old
cultivars. He stated that new rabi sorghum varieties have doubled

the yield potential. He detailed the efforts in promoting alternate

uses and change in consumption pattern.

Dr. Datta proposed the vote of thanks

Dr. Datta, while proposing vote of thanks, spoke on the current
tesearch activities and future thrust that ICAR is emphasizing,
and priorities for sorghum. He profusely thanked the Minister
in taking special interest to visit DSR and address the sorghum

researchers as sorghum research in India has completed 50 years.

Presentation of highlights of research at DSR and
AICSIP

The Honorable Minister and other dignitaries were briefed about
the important research activities of DSR and AICSIP by Dr. JV
Patil in his presentation entitled “Sorghum — Research & value
addition”. Sh. Pawar asserted that though the area had been
decreasing, increase in yield levels have made up the gap and
therefore improved varieties need to be popularized more. He
sald that high yielding varieties should also tackle the pest
problems especially shoot fly and stem borer. For sweet sorghum
as source of bioethanol, the Minister emphasized that ethanol
conversion needs to be economically feasible. He also said that
the sorghum scientists need to enhance the rabi sorghum yield
potential over that of Maldandi variety. At this point Dr. Patil
and Dr. Datta explained to the Minister the efforts made in that
direction as well as the technical breeding problems. Dr. Patil
explained that using land races, improved variety Phule Revati
was developed. Phule Vasudha is performing well in Marathwada

region. He narrated the efforts and improvement with 28 new




D; Patil presented l]c research p“*
cultivars so far. He mentioned about the improved forage hybrids.
On query from Sh. Pawar, Dr. Patil explained that for ratooning,
rains or irrigation in September/October is required. Sorghum is
doing well as a crop in rice fallows of Andhra Pradesh. He also
mentioned about improved cultivars performing well in different

farmers fields in Maharashtra.

Dr. Patil explained the bunch of cultivars developed for different
soil types in rabi. He further added that though DSR is a crop
improvement Institute, processing and popularization of sorghum
products has been taken up on a mission basis and also
entrepreneurs ate being trained on a regular basis. Also, the

improved technologies and cultivars are reaching farmers through

KVKs, besides FLDs and tribal sub-plan activities.

After completion of the presentation, Sh. Pawar appreciated the
research achievements of DSR. Dr. Ayyappan praised the efforts
in research and overall improvements made at DSR. Finally Dr.
Patil thanked the Honorable Minister for visiting the institute
and guiding all the scientists to go forward with a new vision and

renewed enthusiasm for sorghum improvement.

43 Annual Sorghum Group Meeting
at DSR, Hyderabad

Sorghum Research in India has completed fifty years and this
year Is being celebrated as the golden jubilee year at the Directorate
of Sorghum Research, Hyderabad. To mark the occasion, the
431d annual sorghum group meeting of All-India Coordinated

Sorghum Improvement Project (AICSIP) was organized during

—

rogress made at DSR to the ﬁsiting di;gnitaries )

20-22 April, 2013 at the Directorate of Sorghum Research (DSR),
Rajendranagar, Hyderabad. On the first day, Hon'ble Union
Minister for Agriculture Sh. Sharad Pawar addressed the sorghum

tesearchers gathered here on the occasion. On the second day,
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Dr. A. Padma Raju, V.C., ANGRAU, delivered his chief guest
address

Dr. A Padma Raju, the Vice Chancellor, ANGRAU was the Chief
Guest and Dr Swapan Kumar Datta, DDG (Crop Sciences),
ICAR presided over the inaugural function. There were more
than 200 enthusiastic participants from various public and private
sector research organizations, seed industry, and non-

governmental organizations apart from those from AICSIP

centres. Dr. JV Patil, Director of DSR and Project Coordinator
of AICSIP appraised the audience on the progress of AICSIP in
a nutshell. He also stressed the need for dedicated efforts with

quality research.
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Dr. 8.K. Datta, DDG(CS), delivered his presidential address

During his address, Dr. Padma Raju advised on marketability of
sorghum products. Dr. SK Datta emphasized the need for
promotion of sorghum hybrids and varieties and production
technologies among farmers. Centre-wise progress was thoroughly
discussed. Over the two days, progress in various disciplines was
presented by the concerned scientists and deliberated its future

plans.

Special lectures on various aspects of crop improvement,
production, utilization and popularization, IP Issues, statistical
methodologies and other critical areas were delivered by invited
speakers from other organizations from across the country. On
the final day 22 April, 2013, principal investigators of various
disciplines presented the details of their progress and technical
progamme for the ensuing year. Dr JS Mishra, who served as

the nodal officer of this entire meeting and proposed the vote of
thanks.

RESEARCH BRIEFS

A Microscopic method to quantitatively estimate
sorghum grain endosperm texture

Sorghum grain endosperm texture is defined in terms of the
proportion of corneous (horny/glassy/vitreous/steely) endosperm
relative to floury (mealy/chalky/opaque) endosperm. Endosperm
texture in sorghum affects grain hardness, grain weight, storability,
milling and end use quality of food/food products. Sorghum grain
endosperm texture Is broadly classified as vitreous intermediate
and floury based on visual examination of the cross sectioned
grains. Although it a simple, rapid and widely used method for
determination of endosperm texture but do not give precise and
quantitative measure of the grain quality. Alternatively, endosperm
texture can be quantitatively determined indirectly by testing the

hardness of grains by abrasive milling with grain hardness tester.

The harder the grain, the more time it takes to grind a unit
quantity of the samples. Although, this method gives quanttative
measure of the endosperm texture but requires large samples and
destructive. To overcome the difficulties associated with above
methods, we developed a microscopic method which gives precise
and quantitative measure of the endosperm texture with

minimum sampling,

Methodology

A total of six rabi cultivars were selected for the study of grain
endosperm texture. For visual analysis of endosperm texture, the
grains were soaked overnight, cross sectioned and visualized using
naked eyes. Based on the proportion of floury and vitreous
portions the grains were scored as 1 for fully vitreous and 9 for
tully farinaceous. For determination of grain hardness, 18 g were
sampled from each of the six test cultivars and grinded using
grain hardness tester. The time taken to grind 18 g samples were
recorded which gives indirect measure of endosperm texture. In
the microscopic method, sorghum grain was cross sectioned
dorsoventrally which includes embryo portion alse into two halves
having bilateral symmetry. Cross sectioning was done using tablet
cutter which has the facility to orient any object with a mini
holder. The cross sectioned grains was subjected to staining with
one percent lodine solution. During staining, half-seed was held
with forceps and immersed in the staining solution with constant
observation under Leica Zoom dissection microscope (30X).
When the floury portion of the endosperm is stained the seed
was removed from the staining solution and washed in distilled

water. In general it takes ten seconds to stain deeply. At this stage

Endosperm texture of PKV Kranthi (Stained - floury, no-stained

yellow- vitreous and no-stained white is germ layer)




the staining will be restricted to floury endosperm only and other
portions of the seed are not stained. The stained half seed was
then photographed using 30X magnification and Leica software
to capture the image. Finally, the stained image was allowed to

overlap on a movable digital square grid.

In the present study, we used grain hardness, visual scoring,
apparent density and microscopic method to evaluate sorghum
grain endosperm texture. Using visual method, we could only
qualitatively classify the cultivars as 50% floury (M 35-1 and
Phule Vasudha) and 75% floury (CSV 18, CSV 22, CSV 216
and PKV Kranthi) although quantitative variation existed among
the cultivars. Using grain hardness method, we observed M35-1
and Phule vasudha were harder compared to CSV 18, CSV 22,
CSV 216R and PKV Kranthi. Using Microscopic method, we
observed proportion of flouriness in CSV 216 R(69%), PKV
Kranthi (64%) and CSV 18{64%) compared to CSV 22R (60%),
Phule Vasudha (55%) and M 35-1 (54%). We also estimated the
apparent density of the six cultivars but failed to observe
significant difference among the cultivars. The results obtained
from all the three methods were comparable but more precise
and quantitative measure could be obtained using the microscopic
method. Using visual method we classified the cultivar viz., CSV
18, PKV Kranthi and CSV 2R as 75% floury but the proportion
of flouriness were lesser than 75% among the these cultivars.

Likewise for M 35-1 and Phule Vasudha we classified at 50%
floury while the proportion was slighdy higher than 50% among

Grain endosperm texture of six rabi sorghum cultivars

using different methods

Cultivar Texture of | Size of Grain Apparent | Microscopic
Endosperm | mark of | hardness | density method
germ (sec) {g/ml} {%6 foury)

CSV 18R # floury Large 165 0.86 54
CSY 22R. # floury Medium 155 0.84 &0
CSW 216R # floury Medium 25 i) 0.86 58
I 35-1 Y vitreous  IMedium 23.5 0.84 54
PEV Kranti % floury Medium 17 0,85 et
Phule Vasudha 12 vitreous Large 24,5 0.84 55

these cultivars. The grain hardness results were also comparable
with other methods but the problem is it requires large quantity
of samples and moreover leads to destructive sampling. While
comparing different methods, we observed microscopic method

may be precise and quantitative estimation of the texture without

destructive sampling. Moreover using microscopic method, it is

also possible to determine total grain size, portion of floury and
corneous regions as well as the germ size using advanced imaging
tools. Determination of germ size will also be a important trait
in future while selecting genotypes for food uses since the germ
portion determines the oil content of the grain and would relate
to the shelf life of the sorghum grain/products.
Ganapathy KN, B Dayakar Rao, SV Rao and JV Patil
Directorate of Sorghum Research, Hyderabad 500 030

Evaluation of sorghum genotypes for earliness and

photoperiod response

The area under kharif sorghum in India has declined from 10.5
mha (1970s) to 4.1 mha (2008-10). Similarly, total production
also decreased owing to decline in area. The overall decline in
area coupled with low market prices of sorghum grain reduced
the profitability of this crop in comparison with other competing
kharif crops like soybean, cotton, sunflower, groundnut etc. Other
reasons include constraints in harvesting and infestation of grain
mold which contributes for decrease in overall profitability.
Demand for labour is very high for all the kharif crops. Therefore,
only limited labour is first deployed for harvest of high value
crops leaving sorghum in field for longer time even after maturity.
These problems can be mitigated if the sorghum cultivars with
same maturity durations (like soybean, sunflower, ground nut
etc.) are adopted for kharif cultivation. Therefore, development
of early maturing dwarf genotypes which are amenable to combine
harvesting are necessary to get clean grain when there is peak
demand for labour. The economy in harvest operation and mold
free clean grain harvest will ensure better food grains and market
prices. Such early maturing dwarf cultivars will also fit in
intercropping systems based on low canopy crops such as soybean

and groundnut.

Secondly, there is an emerging trend for summer cultivation of
sorghum apart from traditional kharif and rabi sorghum as an
irrigated crop. Usually kharif cultivars are opted for its cultivation
which generally gives higher yields coupled with the high quality
grain due to clear weather during maturity period. This quality

producc has 4 sCope for CXPOrt purposes.

Another avenue for short duration hybrids/varieties is their

introduction in rice fallows, especially in non conventional areas



appears to be potentially promising with planting in late
December to January ensuring better grain and fodder yields
under these high fertile soils. Owing to water shortages in coastal
areas for successful cultivation of paddy crop in second season in
the states of AP, Orissa, Madhya Pradesh and Chhattisgarh, short
duration sorghum can effectively fit into the role in order to
mitigate fodder shortages in the region which will ensure higher
productivity of fodder for cattle and high quality grain as market

surplus.

Development of cultivars with wide adaptation in sorghum is
possible by developing photoperiod insensitive genotypes and
identifying cultivars suitable for cultivation in different seasons.
Changes in photoperiod (day length) mainly affect the flowering
stage during the entire growth period. Sorghum is short day plant
and flowering occurs in reducing day lengths. Many traditional
landraces/varieties do not flower at all if grown in short day
lengths. This phenomenon only boosts up vegetative growth and
results in increased biomass and adversely affecting grain yield.
Hence there is need to identify the least photopetiod sensitive
genotypes to increase their adaptability to changing day lengths.
An assessment of photoperiod response of germplasm is limited
and generally not focused during most of the breeding programs.
This was ovetlooked mainly because of lack of simple screening
methods available to select cultivars with an appropriate response
to the photoperiod. In recent past number of researchers have
used a simple method of assessing photoperiod tesponse by
manipulating sowing dates over the year and relate the changes

in vegetative and reproductive stages with photoperiod.

In present investigation, sixty genotypes of sorghum were
evaluated in a randomized complete block design with two
replications each at three diverse locations [Hyderabad (HYD),
Solapur (SOL) and Deesa (DEE)]. The experiments at cach
location were sown on two dates thus representing six diverse
environments HYD1 (15.06.2011), HYD2 (15.07.2011), SOL1
(24.06.2011), SOL2 (20.07.2011), DEEI (15.06.2012) and
DEEZ (15.07.2011). Each genotype was sown as two rows of 3
m length with row-to-row spacing of 60 cm. The characters days
to flag leaf emergence (DFL) and days to 50% flowering (DTF)

were recorded on total plot bass.

The photoperiod tesponse index (PRI) for each genotype was
calculated as the number of days difference in mean DTF between

the 1**and 27 sowing and was calculated using following formula:

PRI = DTF1 — DTszhcrc, DTF1 and DTF2 are the mean days
to 50% flowering observed for the first sowing date and second
sowing date, respectively, with all DTF values expressed in days

after sowing. PRI values were calculated for each location

separately and the average of three locations was taken to classify

Z X R ff.)
CS8V 17 - An early duration variety- least sensitive to

photoperiod changes

the genotypes for photoperiod response. Values close to zero
indicate photoperiod insensitive of genotypes for tlowering (stable
vegetative period); PRI values from 11-15 were considered as
moderately sensitive and values close to 30 or even higher indicate
high sensitivity to photoperiod (shortening of the vegetative phase
with delayed sowing dates, and its associated shorter

photoperiods).

Wide range for photoperiod response was observed among the
sorghum genotypes. The days to 50% flowering (DTF) of
sorghum genotypes sown in June ranged from 37 to 84, and
those sown in July was from 29 to 76 days, respectively. The PRI
for the accessions ranged from -4 to 27 (data not shown).
Reduction of growth cycle was observed in the genotypes when
sown late (15% July onwards) compared to catly sowing (on 15
June). The mean DTF values of the two sowing dates were
significantly different among the genotypes (p < 0.01). For both
sowings dates, early-maturing genotypes were generally less
sensitive to photoperiod (l.e. had lower PRI values), than the
late-maturing ones (higher PRI values).

Substantial variability was observed among the genotypes for
photoperiod response from highly insensitive (stable vegetative

phase) to highly sensitive (27 days reduction vegetative phase)

with 30 day delay in sowing. Fifteen genotypes showed very low




to medium photoperiod sensitivity. Early genotypes made
transition from vegetative growth to generative growth before
the day length reached the critical photoperiods required to induce
flowering in the late flowering photoperiod sensitive genotypes.
In late flowering genotypes sown during June, the critical
photoperiod significantly reduced flowering time when they were
sown under decreasing day length conditions in July. This was
clearly evident from the lower mean DTF of the July sowing
compared to the mean DTF of June sowing in these late,

photoperiod sensitive accessions.

Photoperiod response of sixty sorghum genotypes

PRI values Top ranking genotypes in each group

Low (<10 10 15 35214, 18 35318, 1S 35251, 18 35255,

CSV 17, 2219B, AKMS 14B, IS 35803, AKR
150

Medium 5 IS 4001,7B, RS 673, 127,C5 3541, 415B

{11-15)

High (>16) 45 296B, 28B, R3SV 76, RSSV 138, I8

23586, IS 23590, CSY 13, RS 1223, RS
547, RS 4002, S5V 84, RS 1103, IS

13443, R5 1223
The carly and least photoperiod responsive genotypes were crossed
with late and highly sensitive accessions for developing early and
comparatively less photoperiod sensitive derivatives. The
derivatives are in F, and F, stages. The 152 derivatives were
selected and these will be test crossed to CMS lines to assess their

suitability for developing A/R lines.

Sunil Gomashe and M Elangovan, DSR, Hyderabad
SK Jain, SDAU, Deesa
MY Samdur, CRS (DSR), Solapur

New Sorghum Cultivars Identified by Varietal
Identification Committee

Forage sorghum variety SPV 2057 (CSV30F)

The single-cut sorghum forage variety SPV 2057 was identified

for cultivation in single-cut forage growing areas of the country.
This variety was developed by the Rahuri Centre of the AICSIB
in a cross between NSS 223 and NARI 111 through pedigree
selection method. This genotype had 7.2% higher green fodder
yield {(443.4 q/ha) and 11.4% higher dry fodder yield (139.6 g/
ha) over the national check CSV 21E It also possessed superior
fodder quality (50.2% IVDMD) and lower HCN content (56.5
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ppm). It recorded moderate resistance to insects and foliar diseases.

It has a seed yield potential of aboutl16.7 g/ha
Grain sorghum hybrid SPH 1674 (CSH 32)

This hybrid was developed by the Devgen Seeds and Crop
Technologies Pvt. Ltd., Secunderabad. SPH 1674 recorded 18.4%
higher grain yield (52.55 q/ha) and 18.9% higher dry

fodder yield (142.68 g/ha) compared to check CSH 16 in All
India testing for three years in Zone IL It recorded superior
tolerance to grain mold, leaf diseases and ergot than the check
hybrid. It also exhibited lower damage due to stem borer. The
protein and starch content of its grains were higher than in the
check CSH 16. Similarly, the dry fodder had higher protein
content.

Compiled by: B.Venkatesh Bhat and K.V. Raghavendra Rao




Amino acid composition in grains of rabi sorghum
cultivars

The protein quality is an important aspect for determining the
nutritional quality of sorghum. Good quality proteins are those
that are readily digestible and contain essential amino acids in
quantities that correspond to human requirements. Grains of most
cereals including sorghum are said to contain inadequate levels
of essential amino acids especially lysine followed by threonine,
tryptophan and methionine. Breeding for improved amino acid
composition has been attempted in cereals and commercially
exploitable high lysine varieties are now available in maize while
there are no commercially available high lysine cultivars in
sorghum. To breed sorghum lines with superior protein quality
through improving the essential amino acid composition, it is

necessary to understand the amino acid profile in our released

Amino acid composition (%) in grains of rabi sorghum cultivars

Amino acid CSV | CSV | M 35-1| Phule |Phule M
18 R| 22 Revathi| Vasudha
0.24 0,24 0.24 0.26

{ean
0.23-026 0,24

Lysine

Methionine 019 019 021 018 02 018021 0.19
Tryptophan 012 011 013 011 013 0.11-013 0.12
Cystine 019 019 021 018 02 018021 0.19
Threonine 033 032 037 03 0.35 03-037 033
Arginine 043 041 044 04 0.45 0.4-045 043
Isolencine 038 037 043 033 041 033-043 038
Leucine 135 126 158 114 144 1.14-158 1.35
Valine 049 047 035 044 052 044-055 049
Histidine 023 0322 024 02 024 02024 0323
Phenyl alanine 053 0.5 06 046 056 04606 0.53

cultivars. With the above importance, the present study was

attempted to estimate the amino acid content in the selected five
rabi cultivars (CSV 18R, C8V 22R, M35-1, Phule Revathi and
Phule Vasudha).

The analysis was done using the Near Infra Red Spectroscopy
(NIRS) method as per the calibrations developed by Evano feed
industries. Cultivar wise amino acid content for each of the five
tabi sorghum cultivars along with range and mean have been
tabulated.

Among the various amino acids, high levels was observed for
leucine, phenyl alanine, valine and arginine while tryptophan,
cystine, methionine and lysine showed low levels. Substantial
variability was observed among the cultivars for leucine,
isoleucine, valine, phenyl alanine, threonine and arginine while
low variability was observed for lysine, methionine, tryptophan
(limiting amino acids). Among the five cultivars tested, Phule
vasudha and M 35-1 were superior for most of the amino acids
tested. For lysine which is the the most limiting amino acid, Phule
Vasudha recorded 0.26 % as against 0.18 -0.21% which is
generally reported in sorghum. Scientists from Purdue University
have reported sorghum lines with high lysine content. A high
lysine sorghum mutant P721() was reported to have obtained
by chemical mutagenesis of normal line P721N. Subsequently
P851171 and P850029 were developed from P721Q) with
superior protein quality. These results indicate scope for utilization
of high lysine sorghum lines for introgression into elite sorghum
cultivars for development of lines with improved protein quality.
Further, the indigenous germplasm may also be screened for

identification of high lysine lines for its use in breeding

programines.

Ganapathy KN, Sujay Rakshit, Sunil Gomashe & JV Paul
Directorate of Sorghum Research, Hyderabad
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