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KHARTF SORGHUM GERMPLASM COLLECTION IN KARNATAKA AND ADJOINING AREAS
K.E. Prasada Raoc and V. Copal Reddy®

SOMMARY

1. Present world collection is seriously lacking in photoinsensitive
rainy (kharif) season sorghum landraces. There are very few pockets
in South India wherse early kharif sorghume are cultivated among which
Northern Karnataka and its adjascent aress are very important. (oll-
ection of sorghum landraces in this area becams immediate concern in
viev of the {mportance of the materisl and also the serious threat
they are facing on account of the spread of hybrids and improved
varieties.

2. ‘Bhogapura’ (durra) is a popular landrace earliest of all with a
duration of 90 days. The other sarly duration landraces are 'Surya
haula', 'Ekranal’, 'Muraganika jola', 'Kadubumi jola' and 'Jari fols'.

3. Majority of the samples collected in this mission bslong to the race
‘durra' with a wide renge of varisbility and remarkably early in
duration. Interestingly, 50 different local landraces and cultivars
belonging to this race could be collected.

4. Limited mmber of pure guineas and bicolors were collected. Kafire
and csudatums are totally absent. S. puwtpureosericeum is the only
wild sorghwe noticed.

5. Landraces collected im this mission should be of use in sorghum
improvement programs because of their agronomic supsriority sad
earliness in 8 long day (kharif) season.

6. Samples collected in the severe drought areas of Anantapur, Bellary,
Baichur, Culbarga and Bidar districts may provide source material for
drought resistance.

7. Dharwar and Belgaum districts are bot spots for sugary disesss.
Dispese free samples collected from this area may provide useful
meterial for sugary disease resistance.

8. Pop and sweet-stalk sorghums collected in this mission could be of
special interest.

*Botanist, Genetic Resources and Technical Assistant, Genstic Rssources Umtt,
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HHARIF sdncnuns
RARNATAKA : PAHARASHIRA

fig. 8

PG. 138 Allina jola Durna-bicolor
PG. 176 Dholfjakf Pumra-bicolon
pG. 182 Pelala jonma Guinga

PG. 183 Allu jonna Guinea

PG

. 88
*Shogapura” a popular early kharif
jowar of Karnataka,

PG, 185
S. purprreoseniceum a para sorghum
callected near Jarwada village of
gidar district, Karnataka



andejueuy
30 51405 pau~A%204 34} up umoub wnybuog

4nojod jued
ury y3pm unybuos Nie3s jooMs y
abunbadei, 1| "Sd

8304 483503 ® J® (5-HSD) SPuqdH
Aq paseidad buiaq sadespue| [e207

‘2t 613




74% 76% 78%¢ | 80
LEGEND )
-
----- - State Boundary r—‘.(,
Bombay ! .
Foute followsd { r—t—h——r—
Numbers in the map represant the .
oumber of samplas collected. S 1: 4000 GOG
18° N 18°N
MAHARASHTRA
Hydorabad
ANDHRA PRADESH
18°N 18°N
Harpanshaili "
_ “J Kalysnadurg
KARNATAKA AN INPN
14°N YT 14N
T,
[ it k
(ot “‘.'
™
L5
-,
/7 «
;
Bangalore -
oo
" + r"’ + +
74°€ 76°¢ 76° B0°¢
Kharif Sorghum G i Callection in K ka and Adjoining Areas - N ber 1960.

iCR 81-0016



INTRODUCTION

An ssscasment of the present world collsction of sorghum
maintained at ICRISAT reveals that the majority of the garmplesm
constitutes either experimental accesaions which are generally photo~-
insensitive or authentic indigenous races from tropical countries
which are photosensitive. Most of the landraces assembled from
tropical countries including India behave photoperiod sensitive vhan
grown in a long day (rainy) season at Patancheru (17°27'N latitude)
indicating the lacking of early insensitive types eapecially from
India. Almost all the lsndraces collected from India are aither late

kharif or rabi types.

There are very few pockets in South India where early kharif
types are cultivated among which Northern Karnataks and its adjoining
areas are very important. These areas were not adsquately collected
in earlier missions and their valuable gerwplasm sre facing severe

threat from hybrids and improved sorghum varieties.

More landraces from this region may provide valuable source '
material for sorghum improvement programs particularly for earliness,
probable resistance to drought (several sreas are drought prons).
They may also possess westhering resistance becsuse of their maturity

durine rainy sesson.



PLANNING AND ORGANTZATION OF THF MISSION

In viewv of the importance of the material available in this
ares, a collection mission was orgsnized to collect the traditional
kharif landraces which are getting replaced by the new high yielding,
uniform varieties and hybride as tesearch and extension sctivities
are intensified. Planning gnd organixation of the mission was made
in consultation with Dre. R. Parsmeshwarappa, B.T.S. Shankar Cowda,
Sorghum Breeders of University of Agricultural Scisnces, Dharvar.
The collection trip was planned for 14 days (20/11/1980 to 2/12,1980).
The areas covered were Anantapur district of Andhra Pradesh; Bellary,
Rafchur, Dharwar, Balgaums, Bijapur, Gulbargs and Bidar districts of
Farnataka and parts of Sholapur district of Msharashtra.

The collection tesm consisted of the following membars of
Genetic Resource Unit.

1. Mr. K.E. Prassda Rao, Botanist

2. Mr. V. Copal Reddy, Technical Assistant

3. Mr. mahboob Alf, Driver-cum—General Assistant

The route followed, areas collected and mumber of samples
collected are shown on the map. The mission was successful because of
timely launching which enabled the gathering of useful information
from the standing crop besides the collection of head samples.



AGBO-CLIMATIC CONDITIONS

The arsas in this mission lie betwesn 14°N and 18°N latitude.
Soils are mainly red-sandy, red-loamy, occassionally sedium black in
Apantapur, Bellary, 3ijapur, Gulbarga, Bidar and Raichur districts,
pure black in Tharwar and Balgaum districts. Where soils are black with
high moisture retention capacity, farmers take up a late kharif or rabi
sorghum crop. In the red-sandy, red-loamy or medium black soils, farmers
usually grow an early khirif sorghum crop which matures with the south-

wast rain. Average annual rainfall ranges between 518.1 m

(Bellary) to 1549.8 mm _(Belgaum). The aversge monthly rainfall in

various regions ie shown in table 1.

Table 1: Average monthly rainfall record for tha various arsas of

collection®

Month  Bellary Ananta- Bijapur Cadag Raichur Shola- Gul~ Bidar Belgaum
pur

Jan

'eb
Mar
Apr
May

June
July

Aug
Sept
Oct
Rov
Dec

pur barga
1.5 "0.3 3.3 2.4 0.8 3.6 1.3 2.0 0.9
2.4 2.5 1.2 1.6 6.0 2.0 5.2 7.2 1.6
4.4 3.9 9.4 6.6 4.1 7.2 11.2 16.7 11.6

23.5 18.7 25.8 34.7 12.7 15.8 16.8 27.3 57.6
61.0 60.3 39.4 82.4 28.4 26.4 39.9 29.2 93.4
43.1 55.6 67.7 73.2 102.9 108.7 110.2 146.6  222.5
47.7 47.8 78.9 70.3 138.6 127.7 150.8 243.3 519.3
79.8 93.0 8.8 83.4 135.0 139.9 142.9 186.3 02.8
110.0 124.1  135.4 133.2 167.5 183,8 178.3 211.5 120.7
108.3 110.2 97.4 130.1 93.9 92.3 71.0 73.6 175.4
0.8 38.5 25.9 36.6 24.8 28.0 23.8 29.9 36.9
3.4 2.2 4.7 2.2 2.6 6,6 __1.9 3.4 1.1
518.1 562.1  573.9 663.7 7.3 742,0 753.3 977.0 _ 1549.8

[
India Meteorolost~ 1 Deparr t, l-r Delhi - 1867.
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In 1980, the Ansntapur district of Andhra Pradash, Bellary
and Bidar districts of Karnataka experienced severe drought. Much of
the sorghum area in these districts was not planted and, in areas

wvhere it was planted, the crop suffered from severs drought.

Sorghum 1s planted a8 a mixed crop in almost all the early
kharif sreas and the following are the common crop mixtures.
1. sorghum + groundnut + bajra + green gram + gingelly
(sesame) + pigeonpes.
2. sorghum + groundnut + bajra + green gram + gingelly
3. sorghum + bajra + pigeonpea + gingelly + green gRram + COWPea

4. sorghum + ground + pt

5. sorghum + groundnut + cotton

6. sorghum + bajra + cottom

7. sorghum + pigeonpea + green gram
8. corihun + groundnut + green gram
9. sorghum + groundnut + horse gram

10. sorghum + gingslly + gr d + pt

11. sorghum + cowpea + pigeompea + gingelly
12. sorghum + pigeonpea

13. sorghua + groundnut

14. sorghum + cotton

15. sorghum + green gram

Sorghum + pigeonpas 1s the most popular mized cropping followed.



COLLECTION OF SORGHUM GENMPLARM

The mission was just in time for collection of sorghum in sevaral
araas except it was bit late for the collection of early kharif types such
as 'Bhogapura'. In sreas where the crop was havvested, head samples wore

collected from farmer's fleld where the crop is steked after harvesting.

Cropa and number of samples collectsd is lieted below:

Crop wild Haad Parmers seed Market Total
typas Samples samples samples
Sorghum 2 148 3 L} 157
Pearl millet - 17 & - 21
Setaria - 3 6 - 9
Eleusine - 2 - - 2
189

No wild sorghums were noticad in the area of collection except
two scceseions of S. purpurecsericewm (para sorghum). The liet and de-

tails of the collection are presented in appendix I and IT.

All the accessions collected are authontic indigenous landracas
except D-340 (PG-137) which im an improved variety locally called
'Cangavati’ and one 'Anthur-Banth-w' a rabi variety (PG-120) developad
by & progressive farmer. C5H-S and CSH-1 are the most popular hybrids

in this area which are spreading fast (Fig. 10).

Sorghum grain is generally used for the preparation of roti
(unleavened bread) in this ares. Most of the kharif sorghum lsndrsces
were planted in June and harvested in October. In some patches of Ballary
district, the crops were planted in May and harvested in September. In
Belgaum district, sorghum is grown as a late kharif crop where it is
planted in July and harvested in December. Im the present mission,
specisl emphasis was given to the collection of early kharif types.

Yhe duration of these landraces ranged from 90 to 110 days.
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VARIABILITY IN THE SORGHEUM OOLLECTION

The panicle shape and spikelet morphology of the samplas ware
observed and recorded at the time of collection. The collected samples

were classified into basic and intermediate racas.

The collected samples belong to the following taxonomic races.

Specles /race No. of samples

collacted
Para Sorghums (S. purpureosericeum) 2
Bu-Sorghums

Songhum bicolor (L.) Moench

ssp. bicolor
Race Durra 135
Durra-bicolor 6
Durra-kafir 2
Bicolor 2
Guinea 2
Guinea-durrs 1
Not classified 7
157

Most of the landraces collected in the present mission belong to
the basic race durra. Pure races of bicolor and guinea were also prasemt
to a vary limited extent. Pure races of kafir and caudatum are totally

abgent.

The wvariability in esch race, tha agronomic importance end

g Fy

other special f are di .
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The durras collected in this mission showed a wide range of
variability. BRach landraca is casily distinguishable and carries a
local name mostly based on its morphological characters and utilization.
The 50 durra landraces were collected in this mission and their

respective local names im listed below:

8.No. Local Name No. of samples
collected
1. Kempu jola (Red sorghum) 13
2. Shogapura 8
3. Tella jonna (white sorghum) b
4. Punasa jorma (kharif sorghum) 5
S. Mungari jonna (kharif sorghum) 5
6. Surya haula 5
7. Raichur jola 5
8. Ekranal 5
9. Bili jola {white sorghum) 5
10. Nandyal jola 4
11. Yerra jonne (Red jowar) &
12. Mattur 4
13. Jowari jola 4
14. Gidda kempu 4
15. Patcha jonna (yellow sorghus) 3
16. Irala jonns 3
17. Gida dimma jola 3
18. Gangavati 3
19. Sholapur local 3
20. 61" rf 3



1. NO.

Local Name No

. of samples
collected

23.
22.
23.
24.
2S.
26.
27.
28.
29.
30.

2.
32.
33.

35.
36.
37.
38.
39.
40.
b41.
42,
43.
LT
45.
46.
47.
48.
49,

Pasara jonna (yellow sorghum)
Kesari jola

Allu jola

Sadagar Nandyal

Kantvi

Xharif

Chalo jola

Kar jola

Peell jorma (yellow sorghum)

Vanakalam jonma (rainy seasnn
sorghum)

Neeru jorma
Lathvavani jonna
Kunti jonna
Kempu kesari
Nandibevur jola
Ayidukalasa
Kodimuruks
Mulagond
Baitlhongal local
Shadbol

Gadda jola

Mura ganika
Kadabuni jola
Cinigeri
Kareguni

Gundu Tenat
Ksnakals jola
Varadi jola
Tella kidiki
Jingridukhi
Local names could mot be traced

M NNNNNNNNN

N oW e e e e M M e e e e e e

135
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'Kempu jola' (Fig. 4, PG-161) have dark rad pertcarp and
are without subocat. These are widely distributed throughout the tract
and some of them are used in the preparation of a special kind of sweet.
'Bhogapura’ (Fig. 8, PG-88) is a popular landrace asrliest of all with a
duration of 90 days from eeed to seed. Tha other early duration land-
races are 'Surya haula' (Fig. 2, PG-53), 'Ekranal’, 'Muraganika jola’

(Fig. 3, PG~144), 'Kadabuni jola' and 'Jari jola'.

'Patchs jonna’ (Pig. 1, PG-13), 'Pasara jomna', 'Pesli jomnna’
(Fig. 5, PG~184) are those with yellow pericarp. Geda dimma jola
(Fig. 2, PG-55) and Raichur jola (rig. 4, PG~69) are highly priced
for their grain quality. ‘Allu jola' is a popping type. 'Nandyal'
(Pig. 2, PG-61) are agronomically superior with good head size and
maximus grain number per panicle, 'D-340', a named cultivar locally
called as 'Gangavati' (Fig. 6, PC~-157), is very popular in Bijapur and

Dharwar districta.

'Kharif Maldandi® (Fig. 3, PG-125) is a photoperiodinsensitive,
medium tall, comverted version of rabi Maldandi which is photoperiod-
sensitive and tall. This could have come by chance selection of a
photoperiodinsensitive segregate from the Maldandi variety when gtm
in kharif (long day) scason. However, this cultivar is similar to

Maldandi in all other respacts.
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Durys-bicojor

One of the collections of 'Raichur jonna' snd 'Sadagar
Randyal' (Pig. 4, PG-98) belong to this intermediate race with more
prominent long glumss enclosing the elongated grain. 'Kanumuchuga',
"Muskin jola‘, 'Allina jola' (Pig. 7, PG-138) and 'Dholfjaki’
(Fig. 7, PG~176) are large glume types that belong to thie intermediace
race. Thesa could be classified as subrace membranaceum. These are

supposed to be bird resistant. Some of them are good pop types.
Durre-kafir

'Sakkarn guleka' (Figx. 2, PG-42) and ‘Kareguni’ (PG-111)
belong to this intermediate race. Although kafir landraces are not
reported to have been distributed in India, thase two cultivars could
have developed as a result of natural introgression of kafir gerwplaswm
from the kafir-milec hybrids into the local durra races. ‘Kareguni’

has sweet~stalk as well as agronowic desirability.
Bicolor

There are only two samples of pure bicolors which do not have

any local names. These are mainly fodder types with poor grain guality.

Guinea

Two pure guineas were collected with the local namas 'Pelala
jonna’ (Fiz. 7, PG~182) and 'Allu jomna’ (Fig. 7, PG~183). Both local
namas mean 'Popping sorghume’. These types have long, loose panicles
with characteristic twisted grain in between gaping involute glumes.
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Guines—durre

‘Alluna jola' (Fig. 3, PG-115) collected in the Gadag arsa
belong to this intermediste race. 1Its panicle is semi-locss on a

recurved paduncle with open glumes and transvarse crease.
WILD RELATIVES OF SORGHUMS

Two accessions of pars sorghums (5. purpureocsericeum) are the
only wild types coliected in this trip. Thesas are very aparsely distri~

buted (Fi-. 9) and quickly disappearing on account of over grasing.
PESTS ARD DISEASES

Stem borer, Heliothis caterpillar, and ear head bugs are the
important sorghum pests observed., Covered grain smut snd sugary disease
are present. Sugary disease is very severe in Dharwar and Belgaum
districts especially on late maturing varieties.

UTILIZATION OF- SORGRUM GENMPLASM IN THE
SORGHUM IMPROVEMENT PROGRAM

Sorghum gerwplasm collected in this mission include a wide
range of early saturing kbarif landraces which are lacking in the

present collection.

Landraces balomging to the basic race durra are usually
h 1o0d itive snd tall when grown in India in the long day

(kbharif) G q 1y much of the local germplssm could not be
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readily utilized in tbe on~going breeding prograns. The present
collection include ssveral sarly maturing durras on resasonably pood

agrotnomic background which could be well utilized in braeding programs.

Accussions collected in the severe drought affected areas of
Anantapur, Bellary, Raichur, Gulbarpa and Bidar districte are worth

testing for drought tolerance.

Many of the landraces collected mature during the rainy

C ly they might have acquired soms weathering resistance

9

which need to be tested. Belgsum snd Dharwar districts are resl hot
spots for sugary diseass. Improved varistiss planted on the sxparimental
station were savarly affectod with sugary disease. Disease free samples
collected from this area may provide weful material for sugary disease

resistance.

Stem borer and epr-hesd bug are the common inssct pests present
almost throughbut the tract. As a result of long standing co-existance,
at least some of the landyaces might have picked inherent resistance
against these pests. It would be interesting and may prove worthwhile
to subject the collection to controlled screening for the two prevalant

pests.

Pop sorghums collected in this mission mey prove useful.
Sweat-stalk scrghume on pood sgronomic base could be used as dual
purpose sorghums snd they msy provids source material for the
production of alcohol.
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XTINERARY

20~10~1980
21-10~-1980
22-10-1980
23-10-1980
24-10-1980
25-10~1980
26~-10-1980
27-10-1980
28-10-1980
29-10-1980
30-10-1980
31-10-1980
1~-11-~1980

2-11-1980

Appendix ITT

Hyderabad ~ Kurmool =~ Gooty

A 1 ~ Kaly durg ~ Rayadurg - Bellary
Sandur -~ Eudligl ~ Harpana halli

Hospat ~ Kadimi halif - Nandibevur -~ Koppal
Kinhal - Gadag

Annageri - Dharwar

Dharwar

- Baflhongal - Nasargl ~ Ichalakaranji -~ Dharwar

Mavalgund - Kulageri - Badami

Timmapur - Nandikeswara - Bagalkot

Muyrnal - Lingsugur - Gulbargs

Hebbal-P - Ssnhapur - Devapur ~ Sholapur
Naldurg - Turori - Janwada - Markal - Bidar

Sadasivpet ~ Hyderabad
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