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PEARL MILLET GERMPLASM COLLECTION FROM
RAYALASEEMA REGION OF ANDHRA PRADESH, INDIA!

S. Appa Rao, F.R. Bidinger and V. thlllklhﬂiz

SUMMARY

A pointed pearl millet germplasm collection trin to drought prone
Rayalaseema rerion of Andhra Pradesh was effeocted during October 1980 (severs
drought year) to collect traditfonal cultivars of pear]l millet which had
survived a long and severc stress, The collecting teoam consisted of millet
physiologists and gormplasm botanist. Durine this trip, in addition to
the random samplos from the farmers fields, biascd samplas of agronomically
good plants with desirable head types and ti{llering habit were collected
from ficlds which were subjacted to sevure drought stress under farmer's
field conditions, Drought prone millet growing areas of Kurnool, Anantapur
and Cuddapah districts wecre covered and 142 samples collocted of which

108 are pearl millet,

1. UNDP supported germplasm collection project,

2. Botanist, Genectic Rasources, Principal Millet Physiologist and
Plant Physiologist, respec’ fvely,



INTRODUCTION AND OBJECTIVES

Rayalaseoma region in Andhra Pradesh grows pearl millet,
Perrteetum smorioanum (L.) Lecke over an estimated area of 138,161 ha,
It {s concentrated in \nantapur (59,184), Chittoor (31,864), Kurnool
(24 ,440) and Cuddapah (22,672) districts (Bureau of Economics and Scatis-
tice, Hydurabad, A.P,). Severe drought {m 2 recurrent feature in this
Area and this vear as of Julv 21, onlv a aingl. rain of sufficiaent quancity
for sowing had been recoivod on May 28-29, A very fow flaolds were sowm
then and nothing has been sowm since. Millet in those areas was under
sevaere strass for atloast four woeoks, which offared an excallent oppor-
tunity to colluct traditional cultivars of pearl millee, which wo knew
had survived a loag Ind scvere stress. Honce, it was suggestod by
Dr. Bidinger to have 1 pointad collaection for drought rasistant types in
Rayalasecma reglon, which was accepted by Dr. Mengesha, Dr. P.R. Bidinger
and Dr. Mahalakshmi mada a general survey around Anantapur in late June
ind planned the collection trip. Wherever necessary, the local Agricultural

Officers were consulted to identifv millet growing areas.

The collection trip was nade with the following objectivas:

1. To make a pointed collection for drought resistant tyves
and to sclect good looking plants with desirable head
characters and good tillerine ability from the ficlds
which had experienced scverc stress.

2. To collect local Setaria cultivars and
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3. To gather informstion on tho cultural practices,
procussing and utilization of pearl nmillet in
this aren,

The collecting tuam consisted of

1. Dr. F.R. Bidinger, Principal Millet Physiologist, ICRISAT

2, Dr. V. Mahalakshmi, Plant Physiologist, ICRISAT

3. Dr. S. Appa Rao, Botanist, Gonetic Resources, ICRISAT

4, Mr. G. Basi Reddy, Tachnical Assistant, who is from this
arct served 18 1 local guide.,

COLLECTION STRATEGY .\ND ITINERARY

The trip was planned to coincide with the maturity of the early
sown fields. The route followed, areis covered and location of the samples

is sown in the map.

During this trip, nillet arcis in Kurnonl, Anantapur and Cuddapah
were covered. Wherever pessible, a general sample to represent tho crop
variability in 1 field was collected by taking the top 5 cm portion of the
head from about 30 heads., A binsed sample was also taken by selecting
apparently good looking plints with good huad charactars and tillers from
fields uniar severe drought stress. In snme places market samplas were

slso purchasel. Wherever possible sorghum and Setaria were also collectad.

7 October, 1980 Hyderabad - Kodumuru « Alur - Bellary

g " " - Bellary - Rayadurg - Kalyandurg - Togarakunta - Anantapur
9 " " - Anantapur - Atnikuru - Kalyandurg -~ Uravakondq -
Guntakal -~ Cooty - Anantapur
10 " " - Anantapur - Kadiri - Rayachoti -~ Rajampet
11 " " - Rajampet - Cuddapah - Naniyal = Kurnmool - Hyderabad

.00‘.
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VARIABILITY, UTILIZATION AND CULTURAL PRACTICES

Variability

The variation in pearl millet in the Rayalaseema region is not
veally large and many of the accessions collected look alike. Since
commercial hybrids and advanced generations are grown in a few pockets,
intercrossing of these with the locals and physical mixtures of thase
two were common. Because of sevaere Jrought almost throughout the area,
plant height and spike length wer: drastically reduced and so 1t is not
possible to observe the normal expression. In addition, there was con-
siderablc variation in tho stage ~f Javelopmant because of widaly separated
planting Jates (raim) ind duc to the retarding effects of stress on
devel>pment. However, farmers call their local pearl millet by different

namas Ln differont areas wvhich are as follows:

1. Javara saiia: Common around Bollary. The haeads are conical, medium

compact and the grain 18 of meiium size. We were informed that this

type (ABM=19, 23, 37 and 137) matures in about four months time.

2. Pedda sajja: Generally found around Kodumuru in Kurnool 4istrict.
We vere informed by the fa :'rs that {t (ABM=9) pgrows to over 2m tall,
with 34 tillers and long compact heads, This was reported to mature

one month later than BJ-104.

3. Thoka sajja: Common around Muttukuru and Bellary area. The soike 1s
conical and curved rasembling that of a tail., The grain is small and

elliptical (ABRM-16).

...5.
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4. Gooty type: Grows very tall with thick stems, producing 2-3
tillers, the heads are vury stout, long and the seeds are bold

(ABM-079 and 082). It appears ty be a late type.
Utilization: Gencrally millet is consuma! in twn different ways:

1. Vaery thick porridge: After prunding tn remove the glumes the grain e

anle into a flour aither in a grinding mill nr by rubbing between two
stonas. A thick porridge is mado by adding flour to bniling water
with constant stirring. This preparation is locally called "Mudda"

or "Sankpti".

2. Bread: A very thick unlesvened bread c¢alled "Roti" is prepared by

adding jaggery nr supar insteat »f anion and chillies.

Cultural practicas

Paarl millet is grown occassionally as a snle crop., Most often
it is mixed with rod gram, green grnm, gingelly, beans and sorghum, 1t
is also commoﬂly grown as strips with Setartia, 1roundnut nr red gram,
In general, poor, rocky or gravel soils are used for planting millet.
Generally it is neither fertilized nor {rrigatad. Though it is mostly

broadcast, line sowing is cont.ined to strip cropping with groundnut or

Setaria.
TRAVEL NOTES

7-10-1980: Ryderabat! - Kodumuru -~ Alur - Bellary. Around Palyam in
Mahboobnagar district, yellow sorghum with small, compact heads was
0006.
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collected which i» called "Cundu Pacha Jonna". We reached Kurnool and
wet Mr. A. Nanjundappa, In-charge, Deputy Director of Agriculturse,
Kurnool and after discussion, dectided the route to be covered. After
Kurnool, around Peddapadu village, we came across pearl millet type

vith very stout hunde intercropped vith Setaria and pigeonpea. Around
Kodumutru we collected rabl sorghum called "Cundu Pacha Jonna" which was
being planted. In this ares the traditional cultivars of pearl millet

is callaed "Padda S1§j1" which mecans tall growing type. Around Bellary on
the banks of river Hagiri only commercial millet hybrids are grown and

the traditional cultivars are no more,

8-10-1980: Bellary - Rayadurg « Kalyanadurg - Tngara Kunta - Anantapur,
South of Ballary grows pear]l millct extensively on sandy soils

but the crop was planted vary late, BJ-104 and its advanced gonerations
are very common. The local cultivars of pearl millet are called "Javara
Sajja" and that of sorghum 18 called 'Mungari .Jnnna". Around Rayadurg,
pearl millet was grown mixed with pigennpea, gingelly and groundnut. We
came across 2 pigeonpes field where a few plants produced mature pods while
rest of the crop was in flowering. Around Banpslle, the crop was very
much stunted, because of nn rains had fallen after sowing. Around Kalyan-
durg, millet is mnstly grown with groundnut. In this area pearl millet
heads are threshed by rolling a stone roller drawn by animals. Reached
Anantapur in the cvening and met Drs. Venkatanathachari, Senior Scientist

and Anjaneyulu, Breeder, Agricultural Rascarch Station, Anantapur with

v7.
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whon we had useful discussion about the millaet growing areans.
Mr. Narayana Rao, Deputy Director, Drought Prone Area Project and
Mr. K. Mohiuliin, Assiscant Director of Agriculture, Anantapur

halped us in identifying the millet growing areas around Anantapur.

Sorghun and millet drought nurserius nf ICRISAT were obsarved
late in the evaning. All the axperimental material in the resaarch
station was unjor severc straess. Sorghum showe! severc wilting and
tip burnini. Woe lacidad to observe the crop in the early marning
hours to laok an! score I»r recovery abilitv i{n millat, To our sur-
prise, the nillet crop shwod no wilting symptoms and had crmpletely
recoveral., Sorghum, however, showol severc wilting symptoms in the
early hours supgesting that sorghum was unable tn recover even during
night. However, therc was varyiny degrees of recnvory sugresting pnssible

genetic differences,

9-10-1980: Anantapur - Atmakur - Kalyandurg - Uravakonda - Guntakal -
Cooty - Anantipur, Left Anantapur town and covered western part of
Anantapur district. Around Atmakur, pearl millet is grown mixed with
sorghum, pigeonpea and gingelly. The soils appear completely stony
perhpas because nf snil crns. -, Nesr Atmakur, we came across a field
vhere pearl millet was grown with sorghum and pigeonpea, with the sorghus
severely affected by Striga. However, the pearl millet crop was very

gnod with stout, long heads ani bold seed (ABM=054), Near Kalyandurg,



pearl millet with many tillers and long, compact hesds was collected
(ABM-062). Arouni Uravakonla, the local snrghum 1s called "Pasara Jonma".
Around Vajrakarnor, millet was gont with long, stout, conieal, compact
haads (ABM-69). 1In this area, accoriing to local custom, the farmers 4n
not like tn part with the produce befnre celebrating the harvest festival
(Vijayalasmi which {a ~n 18th Octsbar this year). Around Guntakal,
hybrids arc ponular. Naar Gooty the locils appaared conspicuously
differant (ABM-079), being very tall with thick stems and ornduce lonq

stout heads with bold suvel. Reached Anantapur late in the ovening.

10—10—1986: Anantapur - Kadiri - Rayachoti = Rajampet. Left Anantapur

in the early morning anl covered Kaliri, Rayachoti and resched Rajampet.
Upto Kadiri the s>ils are sanly but the surface appears stnny. On
reasonably zood soils groundnut {s planted and pearl millet is planted

on poor soils. BJ-104 is common but tha farmers feel that the lncals

are more drought resistant, Ear bug (Contheridine) {s 1 problem around
this area, Around Kadiri and Seethampet, millet grows very tall, pro-
ducing 3-5 tillers with cowpact conical heats, Hybriis and their advanced
genarations are popular in this area bacause of recurrent 4rought and
frequent cases of cnmpletc crrn failure, the farmers purchasc seed either
from a local merchant or from the agricultural department. At Kadiri we
met with Mr. K. Subba Ra» and Mr. L. Shankara Reddy, Assistant Directors
of Agriculture who helpei us to identify the important millet growing

areas in this taluk. Arnrund Rayachoti, hybrids were very popular ani we
could purchase mixtures of locals 3nd hybrids from ths local market,
00.9.
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11-10-1980: Rajampet - Cuddapah - Nandyal - Kurnool - Hyderabad.

Around Rajampet only hybrids are axtensively grown, the local cultivars
are grown by very few rich farmers for domestic consumption. In this
are1 1 nursory is grown with 11ft irrigation and 4-6 wook 0ld seedlinge
are transplanted in the furrows npened bV a wooden plough, Farmers
baliave that the locals are better suited for transplanting. Bafore
Kurnonl pearl millet mixed with pleconpea and Setarigq was common, but
bird damage was very sevara.  Left Kurnnnl in the cvening and reached

Hydoerabad by nidaipht,
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DETAILS OF SAMPLES COLLECTED FROM RAYALASEEMA REGION OF ANDHRA PRADESH

Collection Crop

No.

(1)

(2)

Samples ABM-001
Kodumuru - Alur

ABM=-001
ABM-002
ARM=013
ABM-004
ABM-005
ABM-006
ABM-007
ABM-008
ABM-009
ABM-010
ABM-011
ABM=-012
ABM-013
ABM-014

ABM-015
ABM~016
ABM-017

SG
™
PM
ST
P4
PM
SG
P
s |
ST
PM
SG
PM
PM

ST
PM
PM
PM
PM

DURING OCTOBE™ 1980

location

(3)

to ABM=019 werc collectad

- Rallarv.

137 km S Hyderabad
80 km 4 Xurnool
10 km W Kurnool

- ‘i() -

30 km W Kurnool
15 ke W Kodumuru

- do =~

Palakurtt
15 km W Kodumuru

-~ do -

110 km E Bu:llary

~do -

104 km E Bellary
90 km E Bellary

~ do -

70 km E Bellary

- do -

67 km E Bellary
60 kn E Bellary

Remarks

(4)

on 7-10«80 enroute Hyderabad -

mixad wich PP

thrushing floor

stout hcads, with PP and ST

with PM and PP

with ST

"Cundu Pacha Jonna", rabi sowing
TF

"Podda mafin”

with P4

with $7

mixturc of red and yollow

TF, onc kg sample

compact, long haads, 2-5 tillars
with ST

good crop with PM

“Thoka salia"

compact, long haads

"JTavara saija", TF, one kg sample

ABM: Names of the collectors abbreviasted as
A - (Appa Rao), B -~ (Bidi  :r) and M

CP : Cowpea PP
FM : Finger millet SM
GN : Groundnut ST
HG : Horse gram 56
OC : Other crops MS
PM : Pearl millet TF

.
-
»
.
[
«
.
.
-
.

: Threshing floor

Pigeonpea
Segamum
Setaria
Sorghum
Market sample

= (Mahalakshmi)

AGH? : Advanced generation
of hybrid

West

East

North

South

Crown as a mixed
crop with

W
E
N
S
W

9 e wn % ou

ith



(1) (2) &) (4)

Samples ABM-027 to ABM=047 were collected on B=10-1730 enroute Bellary -
Ravadurg - Kalyandurg - Togara Kunta - Anantapur,

ABM-020 P4 18 km § Bellarv som: sterile anthers observed

ABM-021 Py 21 kmn S Bellarvy ACH?

ARM-022 PM™ - do - Anbi?

ABM-0.3 PM 3 km S 3ellary "Javara andia”

ABM=-024 SC ~ic - "Munrari Jonna"

ARM=02% i 2% %y N Rayadurg with H% and CP

ABM=026 ST =« Jo =- witiy HGC and CP

ABM=027 "™ 1% km N Rayadure straas, good crop, with SM, PP, CP

ABM-028 ¢ 14 «m N Kayadurg Cunohrous

ABM=029 ™ « in - with SG, ST and HG

ABM-030 ST - Jo - -

ARM-0]1 ole - 40 - 1ittle millot

ABM-~-012 ™ 10 km N Ravadurg with PP, CP, SM

ABM~013) e - 1 ~ two anrly plants only

ABM=034 M 2 km N Rayadurg amsociated with Atyloaia

ABM-0135 ™ 3 km S Ayadure BUVerye strans

ABM=036 PM - do - hilry plants (35)

ABM=037 PM 15 km S Rayadurr "Jawvara s14fa"

ABM-038 PM 25 km S Rayadurg with S0 and HG

ABM-039 M 17 km N Kalysndur- good tillering

ABM-040 S5G - do - with

ABM=041 SG 12 km N Kalyandure with PM, PP and HG

ABM-042 PM - do - with G

ABM=043 PM 10 km N Kalyandurg with PP, SC wnd SM, soil surface
with stones only

ABM=044 PM  Kalyandurg with GM

ABM=045 PM- 65 km N Dharmavaram TF, with SG

ABM=04{ SG - do - TF, with ™M

ABM-047 ™ - do - 11te, with S0 and PP

Samples ABM-048 to ABM-032 were collected nn 9-10-1980 enroute Anantapur -
Atmakur - Kalyandurg -~ Uravakonda - Guntakal - “ooty - Anantapur,

ABM-0413 M 8 km W Anant. ;. .y wirth 80 and PP, severe bird damage
ABM~049 ST = do - with S$% and PP

ABM=050 S =~ do -~ with PM

ABM-051 P4 12 km W Anantapur with PP

ABM=-052 PM 18 km W Anantapur with §G

ABM-053 SG = 1o - with PM

ABM=-054 PM  Atnmikuru stout, long heads, with PP

and SG, Striga infectaed



(1 (2) (3) (4)
ARM-055 S%  Atmakuru Striga observed
ADN-056 P 25 km E Kalyandurg soill surface with stonas only
ARM-057 P4 15 km E Kalyandurg rocky soils with PP and beanas
ABM-059 (e 10 km E Kalyandure with ™ and PP
ABM-059 PM =~ do - with $G and PP
AMMN=-060 P4 Kalyandurg verv good crop
ABM=-061 sn - do = compacrt heads
ABM-062 PM 3 km N Xalyandurg midny tillers, long, compact heads
ABM-06 3 ™ 315 km § Uravakonda vith PP and SG
ARM-064 P4 2) km § Uravakonda with SO
ABM-065 SG - in = "Pasara Jonna"
ABM=066 ™ 15 km S Uravakonda -
ARM=067 ™  Uravakonda sole cror
ABM-068 ™ 8 km E Uravakondn -
ABRM~-069 PM  Vajrakaroor lnng, stout, conical, compact heads
ARM-0170 ST 9 km S Guntakal very gond crnp
ABM=071 M 3 km S Guntakal good crop
ABM-072 ™ 5 km S Guatakal stuntaed due to drought
ABM=073 ™  Cuntaknal very good crop
ABM-074 PH = 4y - s»le crop
ABM=075 ™ - dn - with GN
ABM~076 ™ 5 km E Guntaknl with GN, withering
ABM=077 PM 10 km E Guntakal with ST
ABM-078 ST - dn = with PM
ARM-079 MM 14 kn W Gooty strut, long heads, bnld seoed,
1ate type, "Gonty type"
ABM--080 ST -dy) = with P9
ABM-081 PM 20 km W Gonty tocky sofl
ABM-082 PM 22 km W Gooty long, stout, cylindrical heads

"Gonty tvpe' very gonod crop

Samples ABM-083 to ABM-119 werc cnllectaed »n 10-10-1980 enroute
Ananta) ir - Kadiri - Rayachoti - Rajampet

ABM-083
ABM-084
ABM-085
ABM-086
ARM~087
ABM-088
ABM~-089
ABM~090

M
P
ST
PM
™
™
PM
M

10 km S Anantapur

- do -

- do -

15 km S Anant ‘ur

18 kn S Anant.,.ur

22 km S Anantapur

25 km S Anantapur
30 km N Kadiri



(8 )) (2) (3) (4)

ABM-091 PM 25 km N Kadiri -

ARN-092 PH 25 km N Kadirt -

ABM-093 PM 15 km N Xadiri -

ABM-094 P 10 km N Kadirt -

ABM-095 ST « do - -

ABM=096 M - do - -

ABM-097 P 5 km N Kadiri with CP, SM, early samples
from late crop

ARM-098 M 2 km § Kadiri good conical compact heads

ABM=-099 "™ 5 km § Xadirl conical, compact heads, 2=}
tillers, with beans

ABM-100 ™ - in A -

ABM~101 i} 12 km S Knadirt -

ABRM=-102 "™ 20 km S Kadiri with 86, PP

ABM-103 M 30 km W Ravachoti AGH?

ARM-104 PM 25 km W Rayachoti -

ABM-105 PM  Ravachoti MS

ARM~-106 ™M - 1o - MS

ABM=-107 M - 1o - M<

ARM-108 ™M - o - Mg

ABM-~109 '™ - do - ™3

ABM~110 ™M - dn - S

ABM-111 ™ - do - MS

ASM-112 M - do - MS

AM-11) M - do - MS

ABM~114 ™M = 45 - MS

ABM-115 M 5 km E Rayachoti ACH?

ABM--116 PM 10 km E Rayachoti -

ABM-117 PM  Secthanpet conical, compact heads, 2-3 tillers

ABM-118 M - do - -

ABM-119 ™ 30 km W Rajampet -

Samples ASM-120 to ABRM-133 were collected on 11-10-1980 around Rajampet -

Nandyal - Kunrool

ABM=-120 P 2 km S Rajampet -

ABM=-121 M 5 km S Rajwm, transplanted

ABM-122 PM 15 km S Rajampet transplanted

ABM=12) PH - dn = stout heads

ABM-124 ™M - 1o - -

ABM-125 M ~ do - -

ABM=-126 M - dr - -

ARM-127 ™ Rajampet crossed with 8J-104



(1) (2) (3) (1)
ABM-128 ™M  Rajampet thick, short, conical
AM-129 ™M - do - thick, long
AM-130 ™ - do - stout haads
ARM-131 M Nandyal to Kursmool with PI' and ST, damage by birds
ARM-112 M 10 km S Kurnonl with SG
AlM-13) so - dn = with ™
Samplos ABM-134 t» ANM=142 wera collaected on 26-10-1980 enroute Gooty to
Anant apur
ABM-134  PM  Rrmdapet with PP, SG
ARM-135 PM  Mutur -
ARM~136 ™ 2 km N Gooty with PP, GN
ABM-137 PM Gooty "lavara sajjar"” gond crop, with GN
ABM-1138 M Patudndit with SG, PP
ABM-119 ™  Udumulapet M5
ABM~140 PM  Maldarupurai with ST
AM-141 ™ - 4y - -
AM=142 oc - 1= Atyloeia
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