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Two hundred advanced generation MS lines along with 6 checks

were grown in augmented design during rainy season of 2005

and 2006 at DSR (formerly NRCS), Hyderabad. The MS lines

showed large variation for all the characters studied. They

varied for plant height (93 to 255 cm) and time to flowering

(67 to 80 days). Panicle length varied from 22 to 38 cm and no of

primary branches varied from 36 to 81. 10 MS lines had

significantly superior grain yield over the best grain MS line

check. Further 62 MS lines were numerically superior to 296 B

for grain yield. MS lines 3054(90.6 g per plant), 3039 (72 g),

3060 (72.6 g), 3061 (71 g) 3095 (91.6 g), 3143 (72 g), 3146 (78

g), 3183 (71 g), 3216 (72 g) and 3228 (71.7 g) showed

significantly superior grain yield/plant over the check, 296 B

(53.9g).

Directorate of Sorghum Research, Hyderabad

S Audilakshmi, C Aruna and N Seetharama

Performance of new MS lines for grain yield and ancillary traits

Backcross no Plant height (cm) Time to flower (days) Panicle length (cm) No. of primary branches Grain yield (g/plant)

2005 2006 AV 2005 2006 AV 2005 2006 AV 2005 2006 AV 2005 2006 AV

3039 163 137 150 74 76 75 17 28.3 22.5 73.7 68.08 70.9 48.1 96.7 72.4

3054 211 182 196 75 75 75 20 34.6 27.5 58.7 50.48 54.6 54.5 126.7 90.6

3060 152 147 149 75 73 74 35 40.3 37.7 77.5 66.64 72.1 66.5 78.6 72.6

3061 171 166 169 68 70 69 30 32.3 31.1 64.5 57.44 61.0 66.5 75.6 71.1

3095 289 222 255 70 77 73.5 33 37.1 35.0 72.1 58.64 65.4 87.5 95.6 91.6

3143 163 159 161 78 78 78 22 29.7 25.9 72.7 55.36 64.0 63.3 81.4 72.4

3146 154 156 155 76 77 76.5 23 29.9 26.4 67.3 43.96 55.6 81.3 74.4 77.9

3183 160 156 158 72 74 73 25 30.1 27.6 63.7 46.32 55.0 66.3 76.3 71.3

3216 171 135 153 67 70 68.5 26 27.3 26.7 47 47.92 47.5 66 78.3 72.2

3228 188 173 181 72 - 72 25 25.9 25.6 59.4 55.52 57.5 65 78.3 71.7

27 B 153 140.33 147 68.8 72 70.4 33 38.2 35.4 68.7 55.5 62.1 46.8 63.4 55.1

296 B 134 130.83 133 76.8 76 76.4 31 33.5 32.1 101.6 61.05 81.3 50.8 57.0 53.9

AKMS 14 B 133 125.45 130 63.6 68.3 65.95 26 30.3 27.9 43.8 39.55 41.7 39 49.6 44.3

RSSV 9 300 26.7 164 63.6 65 64.3 17 17 17.0 25.8 27 - 25.8 27.0 26.4

CD (p=0.05) 70 67.5 - 3 3.1 - 5.3 5.2 - 19.3 26.1 - 18.2 23.0 -

Sowing of sorghum in rice-fallows
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conserved and availability of green fodder during relevant

period. On an average, one cubic metre space, 5-6 quintals of

chaffed fodder can be packed . In a 10 metre long, 3metre wide

and 1.5metre deep silo trench about 350- 400 q of chopped

green fodder can be packed. Length and width of the silo trench

can vary with the number of animals and their fodder

requirement, but width should always be kept 1.5-2.0 metres.

The trench should be made on a high level spot near animal

shed. It should be made and cement plastered; if not,

polythene sheet should be put in trench . The shape of the

silo pit is also important. It should have slanting walls with

narrow base and broad opening. This type of shape is beneficial

for filling the pit and this helps in excluding the air. The water

table of the ground should be deep to avoid seepage. The

plastered pit should be covered with polythene.

Chaff the forage crop into 5-8 cm

pieces and start filling the pit. Press the chopped fodder in a

trench thoroughly with a tractor or bullock and raise it to 1.0

metre above the ground The main precaution during filling the

pit is to exclude as much air as possible from the chaffed fodder,

to create anaerobic conditions that are required to make quality

silage. Every half metre of thick layer of chaffed fodder should

pacca

kacha

Method of silage making:

3. Silage production from forage sorghum

The area under forage crops in Punjab is appox. 0.67m.ha. The

forage sorghum is the major kharif crop in Punjab occupying

0.15 m.ha. Animals need around 40 kg of green fodder daily for

better milk production, but currently only 21kg green forage /

day / animal is available. Farmers are facing an acute shortage of

green fodder particularly in the months of Nov-Dec and again

during May-June. An adequate supply of quality fodders can be

insured during lean period by preserving the green fodder as

silage.

Non-legume fodders, such as maize,

sorghum, bajra, hybrid napier- bajra (pearl millet), guinea grass

and oats, which are rich in sugar and other carbohydrates and

low in protein make excellent silage.

The crops should be harvested when the

nutrient content is at their peak, and plants have gained much

dry matter. The nutrients are usually reduced with maturity of the

forage crop. An early harvested crop often contain less nutrients

and more water and therefore should not be used for silage-

making. A fodder crop containing 30-35% dry matter conserves

high quality silage. Therefore, the proper stage of harvesting is a

very important factor in silage making. The proper stage of

harvesting of different crops is as follows:

Sorghum & maize Flowering to milk stage

Bajra & teosinte Boot stage

Napier-bajra

hyrid & uinea grass

Oats Milky stage

The crops harvested at the above stages contain the desired dry

matter percentage. However, napier–bajra and guinea grass

needs to be dried in the field before chaffing to reduce the

moisture content . Moisture content can be estimated simply by

pressing the chaffed fodder in your fist, if the dry matter is

correct, the hand will remain almost dry.

The size of silo-trench depends upon

the number of animals to be fed, period for which it has to be

kharif

The scientists of Punjab Agricultural University, Ludhiana

have developed and popularized the concept of silage, which

is highly nutritious and can be preserved for future use during the

lean periods.

Up to 1 metre height

g

Crop Stage of Harvesting

Stage of harvesting:

Making of silo- trench:

Sorghum silage

Making of silage
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be regularly pressed. Care should be taken that material on the

sides and edges are properly compressed. Next, the heap

should be covered with a polythene sheet. Alternately, spread

about 10-15 cm thick layer of or wheat straw to cover the

fodder, followed by 5-7 cm layer of earth. It should then be

plastered with a layer of clay or cow-dung. Any cracks in the

cover, which develops subsequently, should immediately be

plugged as to avoid entry of air or water into the pit. The silage is

ready for feeding the animals within 45 days of sealing the pit.

Properly

prepared silage is recognized from its color and smell. The color

of the well-fermented silage is bright light green, yellow or khaki,

whereas that of the poorly fermented silage is olive, blue green

or dark brown. The smell of the well-fermented silage is like that

of vinegar.

he pit from one side

after removing the earth and straw. A uniform layer of silage is

removed vertically depending upon the daily need. he whole

pit at once. he opened side

immediately after removing the silage, to avoid any

contamination by air or water. The top portion may have some

moudy silage which should be discarded. The animals may take

some time (3-4 days) to adopt to the silage feeding, therefore

5-7 kg of silage along with some other fodder for

the initial period. The approximate 20-30 kg of silage can be fed

to the animal per day.

The most important advantage of

silage making is that can use it during

t preserves the nutrients of

green forages in their original form and hence it is as good for

animal feeding as green forages itself. dly, can harvest

the entire fodder crop in a single step for making silage. One time

harvesting is beneficial in many ways since can harvest the

crop at the appropriate time (full of nutrients) and at the same

time the field became available for the timely sowing of the next

crop. Most of the anti-quality components present in the green

forages are either destroyed or lowered during silage

fermentation, for example oxalates and HCN content was

reported to be lowered in silage as compared to the green

forages. The stem of the crop bec me soft in silage, which could

easily be digested by animals. Lastly the seeds of the most

common weeds are destroyed during silage fermentation

kadbi

T should be opend

T

should not be opened T should be

covered

should be fed

one lean season when

green forages are not available. I

Thir one

one

o

Characteristics of well-fermented silage:

Feeding of silage:

Advantages of silage:

thereby reducing the problem of dispersal of these seeds

cow dung as farm yard manure.

Dept. of Plant Breeding & Genetics, PAU, Ludhiana

Rabi sorghum is an important crop of the Deccan plateau. It is

produced mostly in the states of Andhra Pradesh, Karnataka,

Maharashtra, Tamil Nadu and Gujarat under the residual

moisture situation. The rabi season 2008-09 was without

witnessing any major climatic disasters. The delayed withdrawal

of southwest monsoon 2008 and early arrival of northeast

monsoon provided sufficient moisture required at the early stage

of crop development, thus, rabi sowing operations got a brisk

start in October, prior to their scheduled commencement owing

to conducive weather conditions.

There was increase in sown acreages (driven by higher market

prices). Sowings for the rabi season 2008-09, have surpassed the

sown acreages by 8.60 % to touch 48.82 lakh ha as compared to

2007-08 area which was 43.62 lakh ha.

Maximum increase in area under rabi sorghum was observed in

Maharashtra (12%) followed by Karnataka (11%) and Tamil

Nadu (8%). In Andhra Pradesh the area under rabi sorghum was

reduced by about 12%.

Andhra Pradesh 3.10 1.97 1.76 -0.21 11.93

Gujarat 0.55 0.46 0.46 0 0.00

Karnataka 13.06 10.76 12.08 1.32 10.93

Maharashtra 31.28 28.64 32.57 3.93 12.07

Tamil Nadu 1.1 1.76 1.92 0.16 8.33

Others 0.02 0.03 0.03 0 0.00

when

- is used

HS Muker

State Normal 2007-

08 09 2007 over

2007-0

All India 49.11 44.62 48.82 4.2 8.60

Area under rabi sorghum

2008- +/-over % (+/-)

8

Source: Department of Agriculture and Cooperation, Ministry

of Agriculture, Government of India.

4. Sorghum production in India during rabi

2008-09

(lakh ha)
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5. Effect of rainfall and temperature on rabi

sorghum production

Sorghum is a rain dependent dry land crop, but distribution of

rainfall is highly erratic in India. The distribution of rainfall

during crop growth period plays an important role in

determining the crop yields. Documented estimates in relation

of rainfall play an important role in agriculture planning. We feel

that multivariate approach that duly considers the

interdependence of the rainfall during the periods of crop season

is a dependable approach, which is based on analysis of clusters

consisting of years of “similar rainfall pattern”.

To analyze the same, the monthly rainfall data of 38 years (1968

– 2005) was subjected to cluster analysis to identify the

The relationship between rainfall and yield infers that the pattern

represented by cluster 1 will lead to lower average yields, since

rainfall received particularly during October (59.63 mm) and

November (12.60 mm) is not sufficient to get higher yields. The

rainfall requirement for the crop during October month should

be much on the higher side to the tune of 219.98 mm or 196.60

mm (cluster 2 and 4) to increase the crop yield. Infact, the total

rainfall of August and September should be greater than 340

mm.

homogenous years. The patterns of rainfall represented in

the 4 clusters are presented in the Table 1. There were

clearly 4 clusters that represented varying rainfall pattern

across 38 years. For instance, cluster 1 encompassed data

of 27 years, cluster 2 involved data for 8 years, cluster 3

had of 2 years data and cluster 4 consisted of 1 year data.

Among the four clusters, cluster 1 is relatively more

frequent, represents the pattern of rainfall in Solapur

region with 0.71 probability, where October is the month

of maximum rainfall.

The data indicated that average yield of rabi sorghum to be

363 kg/ha in cluster 1 based on years of representative

rainfall pattern. Based on deviation from the normal

rainfall patterns, cluster 2 and cluster 4 recorded yield

level of 498 kg/ha and 461 kg/ha respectively. Thus, higher

average yield levels in Solapur corresponding to the years

of above normal rainfall patterns (i.e. clusters 2 and 4).

Correlation analysis of 15 years (1990-2004) of sorghum

yield data from Solapur with Maximum and Minimum

rabi

Cultivars sown during rabi 2008-09:

Estimates of production during rabi season:

( ;

; and w )

www.agricoop.nic.in/ncfcweather

www.dacnet.nic.in/eands/msp ww.epwrf.res.in

State Area

State Area Production Yield

In spite of

introduction of improved cultivars over a period of time, local

cultivars, M35-1 and its variants dominated. Other improved

cultivars which also find place are nationally released cultivars

such as CSV 216R, CSV 18R and CSV 22, and state released

cultivars such as Phule maulee, Phule Vasudha, Phule Chitra,

(Maharashtra); DSV 4, DSV 5 (Karnataka), NTJ 2 (Andhra

Pradesh); K-8 , K-11 (Tamil Nadu), GJ 41 and GJ 38 (Gujarat).

It is estimated that about 1.3 m. ha of the area being cultivated

under sorghum during the rabi season is occupied by the high

yielding improved cultivars as shown in the table below.

Andhra Pradesh 12

Gujarat 1

Karnataka 430

Maharashtra 850

Total 1293

Rabi

sorghum production during the year 2008-09 is estimaged to be

4.15 m.t. as compared to the final estimated production of

3.82m.t.during 2007-08, an increase of about 9% over 2007-08

productions.

Andhra Pradesh 0.176 0.197 1120

Gujarat 0.046 0.041 894

Karnataka 1.208 1.214 1005

Maharashtra 3.257 2.456 754

Tamil Nadu 0.192 0.235 1225

Others 0.003 0.002 825

All India 4.882 4.145 971

Estimates of area under improved cultivars of rabi

sorghum

Estimates of production and yield during rabi 08-09

(’000 ha)

(m ha) (m tones) (kg/ha)

Chari Appaji, Prabhakar, MS Raut, AV Gadewar,

AR Limbore and DM Bahadure

References:

Centre on Rabi Sorghum, Directorate of

Sorghum Research, Solapur, Maharashtra

5
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temperatures exhibited inverse relationship between grain yield

and maximum temperature for October month.

Cluster No. of Mean rainfall in ‘mm’ Average yield

No. years (kg/ha)

August September Total

1 27 127.8 152.7 280.5 363

2 8 176.5 243.7 420.2 498

3 2 89.9 194.7 284.6 NA

4 1 276.8 71.3 348.1 461

Multivariate estimation of rabi season rainfall and August - September rainfall of Solapur, Maharashtra

Average

Years Mean rainfall in ‘mm’

Cluster No. No. Of

Yield (kg/ha)

OCT NOV DEC JAN FEB Total

1 27 59.63 12.68 7.20 3.68 3.62 86.81 363

SD 45.91 18.32 14.8 7.05 5.64

CV 76.99 144.49 205.49 217.66 263.49

2 8 219.98 4.83 0.00 7.08 5.24 237.13 498

SD 45.46 4.83 0 13.31 7.68

CV 20.67 5.57 0 188.15 146.64

3 2 25.65 148.55 0.00 0.00 21.6 195.8 *

SD 45.46 4.83 0 0 22.06

CV 20.67 5.57 0 0 102.14

4 1 196.60 102.00 23.20 0.00 0.00 321.8 461

* Data not available

Maximum and Minimum temperatures during post rainy

season in Solapur

Rabi Sorghum Yield – Temperature Relation (1990-2003)

Variable Coefficient t

CONSTANT 3760.15 5.85**

MaxT- Oct -103.01 -5.19**

Based on the above variables an attempt was made to fit multiple

regression equation

Y = 3760.15 – 103.01 * t

where Y is yield (kg/ha) and t is the Maximum temperature of

October.

The MaxT has a negative effect on the crop yield indicating that

every unit increase in the average MaxT of October leads to a

reduction in the crop yield by 103 kg/ha. The regression

equation indicated that 68% of variation in the sorghum

yields is explained by the MaxT of October.

** Significant at 0.01 level of probability

rabi
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subsequent segregating generations obtained from the crosses

involving 4 grain mould susceptible parental B lines, 3 grain

mould susceptible restorer lines, and 1 high yielding variety,

used as female parents. The male parents of the crosses

consisted of 3 grain mould resistant germplasm lines (B 58586,

IS 25017, and GM 94008) and 4 moderately resistant germplasm

lines. The crosses were made by the Sorghum units of

Marathwada Agricultural University, Parbhani, Maharashtra and

Analysis of variance for augmented design showed that the

treatments were different for the various above-mentioned

traits. The field grade score at physiological maturity ranged from

3.4 to 5.6 and field grade score at normal maturity ranged from

4.5 to 7.7. The resistant check, B 58586 scored 4.5 FGS at

physiological maturity and normal maturity. The susceptible

check, 296 B scored 5.0 at physiological maturity and 7.7 at

normal maturity.

University of Agricultural Sciences at Dharwad, Karnataka.

Pedigree method of selection was followed and individual plants

were selected based on grain mould reaction. The F s were

raised by maintaining a minimum population of 1000 plants per

cross. The subsequent F generation was raised in non-

replicated progeny rows, F in the augmented design with 4

checks in each block. The F and F selected progenies were

raised in a RCBD with 3 replications along with appropriate

resistant and susceptible check varieties.

The F s and subsequent segregating populations were raised

during the rainy season in all the locations under grain mould

screening nursery equipped with artificial mist micro sprinkler

system. The field grade grain mould score was recorded in the

screening block on the panicle both at physiological maturity

and normal maturity of the grain on 1 to 9 scale, where 1 =

<10% and 9 = > 90% mould infected grains.

Twenty five crosses (F s) belonging to elite susceptible genotypes

× grain mould resistance/ tolerant lines were grown at MAU,

Parbhani, Maharashtra and 10 crosses were identified as

superior crosses for grain mould reaction and the F seed was

harvested. The F seed was raised to F over 6 locations; 125 F

superior selections showing less grain mould damage were

grown. These 125 superior selections were further advanced and

380 F selections were made over 6 locations. These 380

segregants were further evaluated during 2006 in augmented

design at 3 locations.

2
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V Ravi Kumar, S Ravi Kumar

M Anji Reddy

BS Kulkarni

Directorate of Sorghum Research, Hyderabad.

Centre for Environment, Institute of Science & Technology

JNTU Hyderabad

Department of Statistics & Mathematics,

College of Agriculture, ANGRAU, Hyderabad.

The currently popular commercial hybrids grown in kharif are

bred for earliness therefore they escape drought. However, as

their maturity coincides with heavy rains, the grain gets infected

by grain moulds which are caused by a complex group of fungi,

(predominantly by , ,

and Forbes ., 1992)

An effort was made to enhance the host plant resistance against

grain mould by involving grain mould resistant germplasm lines

in the breeding programme under All India Coordinated

Sorghum Improvement Project (AICSIP) coordinated by the

Directorate for Sorghum Research, Hyderabad. The breeding

effort was successful in identifying grain mould resistant lines

through pedigree method of selection followed at different

AICSIP centers across the country.

The experimental materials consisted of the F s and the

;

Fusarium moniliforme Curvularia lunata

Phoma sorghina. et. al

1

6. Breeding for grain mould resistance
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PH = plant height (cm), DF= days to flowering, D-PM= days

to physiological maturity D-NM = days to normal maturity,

FGS PM = field grade score physiological maturity, FGS NM

= field grade score normal maturity, FGS = field grade score

on the scale of 1 to 9 where 1 is highly resistant and 9 is

highly susceptible, and Av = Average

,

SS Ambekar

MY Kamatar

K Ganesamurthy

RB Ghorade

Usha Saxena

Pooranchand

BD Jadav

IK Das, TG Nageshwararao, N Seetharama and

S. Audilakshmi

, AICSIP, MAU, Parbhani

, AICSIP, UAS, Dharwad,

, AICSIP, TNAU, Coimbatore,

, AICSIP, PDKV, Akola

, AICSIP, RVSKVV, Indore,

, AICSIP, ANGRAU, Palem

, AICSIP, NAU, Surat

, DSR, Hyderabad

During 2007, out of 23 derivatives, 12 were on par (scored 3.1 to

4.4) with resistant check, B 58586 (3.2 score). During 2008 also,

the same 12 derivatives performed superiorly by scoring FGS

from 2.0 to 3.0 as against 2.0 of B 58586. The multi-location

evaluation from F to F helped to select superior derivatives for

grain mould which are agronomically superior to the resistance

check, B 58586.

2 6

Performance of superior derivatives in F to F for grain mould resistance4 6

Generation- F - 2006 F - 2007 F

year 2008

PH DF D- D- FGS FGS FGS FGS FGS FGS FGS FGS FGS FGS FGS F G S

PM NM PM PM PM PM NM NM NM NM NM NM NM NM

Entry Av Av Av Av Coi Hyd Par Av Hyd Par Av Hyd Coi Par Av Hyd

GMN 41 164 74 104 115 3.06 3.78 4.32 3.8 5.4 5.04 5.2 3 3.6 2.7 3.1 2

GMN 42 166 74 103 115 6.66 3.42 4.32 4.9 5.04 5.04 5 4 3.6 3 3.3 2.5

GMN 43 160 76 106 118 2.16 3.78 4.32 3.4 5.4 5.04 5.2 4 9 2.7 4.9 2

GMN 45 206 74 103 115 3.96 3.78 2.52 3.4 6.3 3.24 4.9 4 5.4 3 3.8 2

GMN 46 196 71 100 112 5.76 3.42 4.32 4.5 5.4 4.14 4.9 3 3.6 2.7 3.2 2

GMN 47 189 71 103 114 3.96 3.42 3.42 3.6 6.3 3.24 4.9 3 6.6 3.3 4.4 2

GMN 49 205 73 104 114 4.86 4.14 3.78 4.3 5.94 4.14 5 4 6 2.7 4.1 2

GMN 52 185 70 101 110 2.88 3.24 3.6 3.2 4.68 4.68 4.7 3 3.6 4.2 3.5 2.5

GMN 53 193 73 105 115 2.88 3.96 3.6 3.4 5.58 4.68 5.2 2 7.8 2.7 4.4 2

GMN 54 141 70 101 112 6.48 3.06 3.6 4.3 5.58 4.68 5.2 5 7.2 3.3 4.6 5.5

GMN 55 162 66 102 114 6.48 4.5 5.58 5.6 5.94 4.68 5.2 3 3.6 3 3.3 5.5

GMN 58 210 66 98 109 8.1 2.7 3.42 4.7 5.94 3.78 4.9 3 4.2 3 3.4 2.5

GMN 59 199 69 99 111 5.4 2.7 3.42 3.8 5.76 4.68 5.2 3 4.2 2.7 3.5 5.5

GMN 60 149 72 101 113 8.1 3.6 5.22 5.6 3.96 6.48 5.2 4 9 3 5.2 3

GMN 63 192 71 101 115 4.68 3.24 3.6 3.8 5.76 4.5 5.2 4 3.6 2.7 3.3 2

B 58586 167 77 100 112 3.42 5.58 4.5 4.5 3.78 5.22 4.5 4 3.6 2.7 3.2 2

296 B 179 79 103 115 6.3 2.16 6.84 5 7.92 7.56 7.7 9 6.6 8.4 8 7

CD 95 26 39 44 1.62 3.42 3.42 2.7 5.4 3.24 4.3 1.2 1 0.8 1.2 2.9

(p=0.05)

-4 5 6
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7. Analysis of sorghum utilization in India

It is well appreciated that that both kharif and rabi sorghum are

different in their habitat, production, utilization, price, and

marketing of grain. Sorghum is primarily utilized for human

consumption, while other forms of consumption are seed usage,

potable alcohol industry, cattle feed and poultry feed and

sparsely as raw material in starch production. In the past, some

studies attempts were made to analyze the estimates on sorghum

utilization in India for various end uses, however, current study

is a latest attempt to ascertain the accuracy of earlier predictions

on sorghum utilization and their relevance to the changing

scenario of sorghum production and utilization vis-à-vis other

crops commodities.

According to NCAP study,

2006-07, the total utilization for sorghum for both food and other

uses is expected to increase by 58.3%, from 7.2 million tonnes in

2003-04 to 11.4 million tonnes in 2011-12. However, over these

7 years utilization of sorghum for food is predicted to decline

from 5.4 million tonnes to 4.2 million tonnes. Therefore, the

possible increase in the total use of sorghum is mainly attributed

to the expected hike in the demand for sorghum used for other

uses

Total utilization of sorghum vis-à-vis other cereals in

2003-04 and 2011-12 in India:

Human consumption:

rather than direct food uses. According to current estimates,

sorghum consumption has been growing at the rate of 15% p.a.

Kharif sorghum has a higher potential for industrial use.

According to Dayakar et al (2007), the grain requirement for

various uses could go up by 7.0 m.t. by 2011-12.

The estimated utilization of sorghum shows the total demand for

home consumption is expected to decrease by 19 percent. The

utilization of sorghum for other uses is expected to increase by

300 percent. The sorghum used for poultry feed is expected to

reduce its share from 64 percent to 44 percent though its

absolute demand would actually almost double (increase by 176

percent) and for alcohol production to increase from 17 percent

to 35 percent.

The estimates based on our present

study revealed that, rabi sorghum grain is wholly used for human

consumption as its quality is good as the high prices of rabi

sorghum prevents itself to be used by the industrial sector.

Depending on the quality, some of the kharif crop also goes for

human consumption. Generally 10-30% of the Kharif sorghum

grain is estimated to be used for human consumption depending

on the availability and molding of the grain.

Based on NSSO data for 2006-07 the average PCC of sorghum

grain is 0.41 kg/month in rural India and 0.21 in urban India,

Thus based on these figures the total estimated consumption of

sorghum is calculated for human consumption is 4.1 million

tonnes. By taking the urban growth rate as 1.6% per annum and

for rural 2.6% per annum, the per capita consumption of

sorghum is expected to be 4.0 million tonnes in 2008-09 (2006-

07 as base year).

Poultry industry is the largest consumer of

Sorghum. Maize is the major grain used in poultry feed.

According to CLFMA this year around 16 million tonnes of

poultry feed will be produced. Based on the poultry population

for the last 5 years and their feed requirement, the amount of feed

required for the whole poultry industry for 2008-09 is estimated

to be 17.67 million tonnes. The quantity of feed from sorghum is

estimated as 1.75 % in 2008-09. The results reveal that in

addition to 1.7-1.8 million tonnes of sorghum used in poultry

backyard, poultry feed estimates could be around 0.3-0.5

Likely demand for various types of sorghum in

different seasons in 2011-12

Utilization Type Demand (million tonnes)

pattern

Qty Estimated

utilized utilization

(2003-04) 2011-12

Direct

Human

consumption

Sub – total (a+b)

Other uses:

Sub-total (1+2+3+4)

Total production

a. Rabi 3.6 3.5

b. Kharif 1.6 0.7

(partly)

5.2 4.2

1. Poultry Kharif 1.15 3.18

feed

2. Animal Kharif 0.25 1.30

feed

3. Alcohol Kharif 0.30 2.50

(molded)

4. Seed+ Rabi + 0.10 0.20

Wastage Khari

1.80 7.20

6.80 11.4

Source: Dayakar et al 2007, Estimates from a project on

Sorghum Consumption analysis, IIFT

Poultry feed:
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Sorghum shoot fly is one of the major pests that destabilizes the

performance of sorghum cultivars and ultimately reduces

sorghum production in many parts of the world. The available

resistant sources for shoot fly are tall, photosensitive with non-

tan plant colour, agronomically very poor. They are also poor

combiners for shoot fly resistance and traits associated with

resistance (Aruna and Padmaja, 2009). To identify markers for

shoot fly resistance and to develop superior shoot fly resistant

stocks, we developed recombinant inbred population of the

cross, 27 B x IS 2122 comprising of 432 recombinant inbred

lines (RILs) for shoot fly resistance. Phenotyping of the RILs was

carried out at three locations, Akola, Udaipur and Hyderabad

over 3 years . 2006, 2007 and 2008 during rainy season. At

each location they were sown in RCBD with 3 replications. Data

was collected on glossiness, seedling vigour, trichome density

and deadheart percentage at 14 days, 21 days and 28 days after

emergence (DAE).

Combined analysis over 3 years and 3 locations showed that

there were significant differences among the RILs. The frequency

distribution of the average data over locations and years for RILs

showed normal distribution for deadheart percentage at 28DAE.

The susceptible parent, 27 B showed 79% deadhearts (DH) and

the resistant parent showed 38% deadhearts. Twenty two RILs

showed resistance on par with the resistant check, IS 18551

(33% DH) over the years and locations. The RILs 159 (39% DH),

128 (44% DH), 206 (46% DH), 404 (46% DH), 75 (47% DH),

342 (47% DH), 47 (52% DH) and 374 (54% DH) recorded

consistently better performance over years in all locations.

The best genetic stocks for shootfly resistance like RIL nos 159,

128, 206, 404, 75, 342 can be utilized in the resistance breeding

programme.

Directorate of Sorghum Research, Hyderabad

AICSIP, MPUAT, Udaipur

AICSIP, PDKV, Akola

i.e

8. Promising sorghum genetic stocks for

shoot fly resistance

million tonnes (conservative estimate) in the country. Thus, a

total of 2.0- 2.2 million tonnes of sorghum grain is believed to

utilize in poultry sector alone.

Another important consumption of sorghum is in

the animal feed industry. According to CLFMA around 6 million

tones of cattle feed is produced this year and it is growing at the

rate of around 3.5%. Total feed produced in last 5 years is

calculated by applying the growth rate of 3.5% on organized

feed industry. As the total production for this year is assumed to

be 6 million tonnes, total production in last 5 years is calculated

on that basis. The amount of sorghum used in total cattle feed

production is expected to be 0.6 million tonnes in 2009-10.

According to current

estimates sorghum consumption for 2008-09 in this sector is

around 4.50 lakh tons and it’s been growing at the rate of 15%

per annum. Most of the molded grain of poorest quality (kharif

sorghum) goes to alcohol production without affecting the

recovery levels. Almost one dozen grain based distilleries are

primarily using sorghum grain as raw material as the molasses

prices vary and supply is determined by many extraneous factors

which constrain the use of latter as raw material over sorghum

grain. It is believed that grain based alcohol is free from

impurities such as acetaldehydes which are prevalent in ENA

based on molasses. The spirit from sorghum is of very high

quality and is amenable for blending for whisky, brandy etc.

Thus, the value-addition is enormous.

S Utilization Estimates Estimates based on current

no 2003-04 study for 2008-09

(million (million tonnes)

tonnes)

Quantity Propor Source

tion

to total

1 Human 5.20 4.00 55.56 Mainly

consump- rabi and

tion partly

khar

2 Poultry feed 1.10 2.00 27.78 Kharif

3 Cattle feed 0.25 0.60 8.33 Kharif

4 Potable

Alcohol 0.25 0.45 6.25 Kharif

5 Seed +

Wastage 0.10 0.15 2.08 Both

Estimates on total utilization of sorghum in

India-2008-09

6.68 7.20 100.0

Cattle feed:

Potable alcohol production:
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9. Production and marketing of sorghum land

race by a “farmer breeder” in Gujarat

Sorghum is cultivated in kharif and late kharif seasons in Gujarat.

Many sorghum landraces are still being grown extensively in

many parts of the state. The very important landraces are

and are also tolerant to salinity. Malwan

is the very popular landrace, which

Malwan Gundri, which

had been selected over the

years by the farmers of Malwan village in the Surendarnagar

Performance of superior RILs for shoot fly resistance

(% deadhearts) over three years (kharif 2006, 2007 & 2008)

Udaipur Udaipur Udaipur NRCS NRCS NRCS Akola Akola AV

SFRIL -75 43.4 24.1 73.4 46.7 53.1 49.8 40.5 43.8 46.9

SFRIL -128 77.9 18.6 76.1 56.2 42.9 34.4 12.4 37.8 44.5

SFRIL -156 60.5 36.5 69.6 70.9 37.9 33.8 19.4 12.6 42.7

SFRIL -158 47.9 14.6 72.2 56.2 53.0 52.3 25.8 15.8 42.2

SFRIL -159 60.1 20.1 34.5 73.6 45.9 43.9 19.0 11.6 38.6

SFRIL -206 79.8 25.3 82 38.3 48.2 42.3 20.1 31.3 45.9

SFRIL -222 76.1 24.9 58.5 58.3 57.1 40.5 22.0 29.3 45.9

SFRIL -231 79.4 26.9 63 47.8 63.3 28.7 17.0 11.2 42.2

SFRIL -264 60.8 16.4 46.2 69.9 52.1 43.8 26.2 19.2 41.8

SFRIL -265 45.4 14.6 54.7 56.5 56.5 58.6 22.6 20.3 41.2

SFRIL -293 37.7 17.4 69.1 58.7 56.7 40.0 16.7 33.4 41.2

SFRIL -294 62.8 21.4 70.3 63.3 44.1 63.1 24.3 14.8 45.5

SFRIL -317 32.6 26.8 60.6 68.8 57.3 57.2 28.3 10.2 42.7

SFRIL -324 70.7 20.7 74.6 40.3 68.9 50.7 25.8 10.9 45.3

SFRIL -332 66. 1 18.2 64.1 73.9 63.1 38.0 18.7 24.3 45.8

SFRIL -339 78.2 20.4 41.8 68.9 63.1 31.1 26.2 4.6 41.8

SFRIL -342 81.7 26.4 81.7 34.7 52.8 37.4 40.1 21.9 47.1

SFRIL -404 75.2 22.5 73.3 37.9 50.6 70.0 27.7 10.5 46.0

SFRIL -421 60.8 9.9 55 65.1 68.8 43.9 23.9 37.2 45.6

27B 87.5 46.9 83.5 85.4 77.9 74.6 83.4 93.9 79.1

IS 2122 56.9 16.9 17.9 51.8 48.8 43.1 32.4 34.3 37.8

DJ 514 91.4 89.8 75 80.1 86.6 75.0 35.4 89.7 77.9

IS 18551 57.6 20.1 14.1 40.7 34.0 35.6 35.6 22.8 32.6

296B 88.5 40.2 86.6 84.6 79.7 67.4 83.5 100.0 78.8

C.V. 22 22.5 6.68 19.1 18.3 13.4 27.0 12.8 17.7

C.D. 5% 31.3 9.79 8.15 12.4 19.6 11.8 17.6 8.2 14.9

-06 -07 -08 -06 -07 -08 -06 -08

district of Gujarat. This is a dual purpose landrace grows tall,

compact panicle density, ovate shape, yellow white caryopsis

colour, bold and lustrous grain. It grain and fodder command

more premium over other desi varieties.

During our germplasm exploration in Gujarat, we came across

Mr. Babu Lal Patel, a progressive farmer of the village Goglasan

in Palanpur taluk, Banaskantha district, who exclusively grows
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the Malwan landrace of sorghum. He and his wife were well

versed with the Malwan landrace characters and they make

selection themselves to keep the landrace true-to-type. They

have been doing this for the past six years. The sorghum growing

farmers of Goglasan and the adjoining villages pay advance to

Mr. Patel for the supply of the Malwan seeds for the next sowing.

Mr. Patel’s transformation from farmer to sorghum breeder,

conservator and seed marketer was all without any knowledge of

national and global regimes of protecting plant variety and

farmers rights. Malwan seed fetches Rs 25/kg in comparison to

Rs 15/kg of other landraces in the market. Its fodder also fetches

Rs 8/kg bundle in comparison to Rs 5/kg bundle for other

varieties.

Directorate of Sorghum Research, Hyderabad

AICSIP, Deesa, Gujarat

M Elangovan, KV Raghavendra Rao,

Vilas A Tonapi and N Seetharama

Nattu Bhai Patel,

Smt Babi Ben Patel showing conserved heads

of Malwan landrace

9. Adhirasam: A Sweet dish from sorghum

This traditional sweet described in old scriptures is known as

generally made from rice or cereal flour. This

preparation can also be made by using sorghum flour with

certain modifications.

Sorghum is ground to fine flour, kneaded with warm water and

made to unleavened bread ( and baked on a flat pan on low

fire. Unlike the normal this is baked to make it brittle like a

. Alternatively, normal can be sundried to make it

brittle. These brittle are crushed into smaller pieces by

hand. They are mixed with equal volume of sugar and a small

amount of ghee. The mix is made to coarse flour in a dry grinder.

Dry fruits, flovouring agents and small amount of milk are added

to the mix and moulded into medium sized balls. This can be

stored for about one week in any air tight container.

This is different from other preparations made from either

semolina or flour or other fried preparations in that it dissolves

in the mouth, is easily digestible and can be made with even

leftover which have become brittle and unsuitable for

normal consumption.

of

Directorate of Sorghum Research, Hyderabad

“Adhirasam”

roti)

roti,

papad roti

rotis

rotis

Recipe by Smt. Rajeswari M/o. Dr. SV Rao

Directorate of Sorghum Research (DSR)
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