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. CHAPTER I
MINOR WILLETS

INT%ODUCTION

Bl

Mlnor millets are the staple food gre1ns of the poorest of
the poor, hMlnpr millets have, therefore,»attracted the_attent10n of
the public, the policy makers and . the plant scienti¢ts. The
aevelopmental input by the International aevelopment Research Centre,

Canada has added 1mhetus to their 1mrrovement. B

- Minor millets are grown in’ fertlllty denleted goils. They are
sown broadcast either singly or mixed with’ other” crone. The local
cultivars are low yielding and. are valperable to pests end diseases,

" Their nutritional guslity is second to none of ther%her cereali |
fraiﬁs. They have a“long'storage'life. The dependence on minor-
millets during distress have earned the nlckname "famine grulns

The Minor Millet Improvement ~rogect has tqerefore been initiated

with a view to evolve high ylelalng and stable varletles comblnlng

pest and d1sease re51stance._ It is alse proposed to max1mlse
production notentlal through mﬁnagcment of 1npute Tike ‘meed, fertilizers

etc.

The Mlnor Millet Improv sment Centres are lecaten in dlfflcult
to approach areas in the heart of cultivated lands in hllly and trlbal
regions. The 1nfrastructure facilit 1es LIJG -land, 1&borator;,
equipment and staff have been prov1ded durlng the early stages.
Germplasm has also been assemnled and research initiated. The fesulta
of research 1ncorporated in the First (OCtober, 1978 to December, 1979)
'and Second (January to December, 1980) Progress eports are abstracted '
iln the follow1ng sections. The progress of research till December, 1931

is detailed in the subseauent cnapters.
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2. BIGELIGHTS OF JE.U_.AE,C FTLS’

2.1 Xodo Millet, Dindori . L e

2»1,1 Gexmplasms 153 genotic stocks of kode rillet were obtained

from the Coordinating Unit, Fune.

2.1.2 Inputs Menegrement: Dry'sow1nt one weelzr before the unset of

nensocn gave significantly higher- vlelus. Line sowins had’

‘encouraging resultq over the local practice of broadcagting. Kodo
‘nillet and groundnut (1:1 mixture) were compatible and had ‘given nore

yield than kodo millet alone.

" 2.1.3 Zest Management: Field survey and screening revealed -the

occurrence of a number of pests on kodo nillet.'in Madhya Pradeshe.
The vulnerable stage of the millet @nﬂ the peak period of infestation

were\lcentlfled. T : ‘ ) .

N

2.2 Foxtail Millet, Nandyal -
! .o
2.2.1 Germplasmi A total number. of 3738 lines of foxtail millet

were assembled from w1th1n and cutside. the State. They included 1472

olu and 2264 new colleotlons. Zuantitative and gqualitative data were

qolleCUe'. Erellmlnary classification was attempted.

% H ) . : . : - . . . . ) b o .
2 2.2 Varletal Improvenent: A ‘number of promising lines haa been

- ‘1dent1f1ea lor testing., 122 selections: from Nandyal Lem wnﬂ other

entres vere evaluated in five serles of yield trlals. 35 promlslng
lingg ezgelllnc tne released vkrlety'hr1una by 1.10 33 per cent ware
identifiéd;' Some of the tynes would be tessed in. all—In01n Coordlnateﬂ

Trlals aLrlng Aharlf, 1930,

”2 2 3’ E@st Managementz Le”’ pot caused by two beetles Caaetocnema

bai a;lu Ba1y and Madurasiz sp .. and leuf.mlnoﬁ_caused by Ocnldomyldae

(Dlpte;a)‘gnﬁ Cyn1p1aae~were'observed, Gernplasm sgfeénlng revealed 25
entries-with nc leaf miner incidence. . '. i‘l | B
| urlqb surmer or: dry‘seﬂson; stemborer and leaf rollér
1n016eace w%s noticed. No shogtfly was, o bserve&.' mhe 1n01aence of

m(Jor T‘ﬂsts was studied in stu«geved plantings.

Flelq surveys revealed the 1nc1aenv of ants and stemborers

bes1 es Jlseases like downy u11ﬂf qnd blast.

€
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2.3 Little Millets, Semiliguda

2301 Germglasmf‘ 260 genetic stocks had been assembled and evaluated.

2.3.2 Varietal Improvement: A4 comparative ylelu trlal 1na1catea that

Zoreput Locel had given 2.8 times more grain yield then CO 2 (4.2 g/Re),
the released variety. Boraput Local was also earlier by 10 to 12 days
than CC 2. 4

2e3e3 14puts Manaramenta thtle ﬂlllet can. be rlantem between June 15

and 30 to cbtain mexirum grain yieldss

2.3.k Yest Management: Faradan 3 G effectively reduced shootfly“

incidence and increased grain yield in CO 2.

2.k " Proso Millet, Dholi

2:4.1  Germplasms 115 new collections vere added to the existing 47

'stocks of proso millet. 346 stocks were received from Bangalore. .

Considerable genetic diversity was observed for basal and.nodal tillers,
plent height, days to 50 % flowering and meturity, penicle length and

grain yield.

2..2 Varietal Improvement: 4 large number,qusingle”plantuselections

were made for line improvement. BE 7 with a grain yield of 12.7 to

15.4 g/ha was identified as the best entry in a comparative performance

of proso millets developed at Bholi.

‘2.&.3 ~Inputs Managementz Proso. millet responds 1'051tlve1y to n1troJen

fertilization. 40 kg HN/ha hed produced.the highest grain yield in the
vericty MS 4872, ' . e

2.4,4 Disedse Management: Survey revealed that Zeluinthosporium

leaf blight is the chief disease on proso millet. It is seed borme.

- PV 27 was found to be free from Helminthosporium'inciéence, Seed
dressing with 0.2 % Captan reduced seedling mortality caused. by'different

5011 and seed ulcroflora 1ncluu1ng Helminthosporiuwa. Drencnlng the seil.

with Zinc sulphate also reuuced ?elmlnthosPorlum ané other leaf spot
dlsec.ues. '

2.4,5 Pest Managemeht. BE 4 had less than one per Gent shootfly

incidence comrared to 20 per cent in ¥V 27 fecund res1stant to

helmlnthosporlum leaf bllght.

" Dimecron 100 EC @ 0.2 kg a.l./ha effectlvely reduced shootlly

occurrence and also enhanced grain yield in Bi 8.

|



25 Barpyarc Millet, Almora i

2.5.1 Varietal Improvements New varieties of dbarnyard mi’ let combining

kigh yields and early maturity had beén identified; VL kadira 8, already

2 proveu by the State Varietal Helease Committ e,:needs popularisation.

2.5.2 Inputs Manaﬁement: Barnyara millet no-'le be planted anj'timé
from. first of May to fifteenth of June without nuch reddction,in graéin

PPN
o

. o .
The epplicaticn of 50 kg/ha of nitrcyen and about 20 keg/ha of

phos horus ensured high grain yields renging from 25 tc 30 q/ha.
Combined use of orgenic and incrganic fertilizers was nore benef1c1al t%an

either of them.

2.5.3 Diséase Management: Grain smut of barnyard millet, ‘the most
predominant disease, could be controlled to & considerable extent by

seed treatment with Vitavax or Benlate. L :

P~

2.6 Gesearch at Cooréinatine Unit, fune
2.6.1 Geimglasms Genetic stocks of kodo millet (154), foxtall millet
(u97)9 little millet (1”3) and barnyara mlllet (195) were collected anﬂ

aarwot°r1sed.

2;6;2 Varié%alilmprOVement:' Sinfle’nlznt-selecticns were made in
8 ‘kodo millef, 441 foxteil mlllet, 103 11t le millet angd. 28 bnrnyard
millet stocks, ' o

1268. pure liné selections ‘made in foxtail millet weére eveluated.
Lines vith more:than 25 g/ha of grain yield were selected férﬁmﬁltiloda—
tio *ﬁl-triéls.. Two outstanuluf selections were ‘to be trleg in- all—In

-Trlals dmrlng khar1f 1980. .

_ TLe per se perfo rmance. of 167 un1form locking barnyara millets
was'evaluateu. Lines ‘with 16.8to" 5h.7 per cent more rruln yield then

He check were 1dent1fled for mult110cat1on trlal. 1wo selections wére

to be tried in all-Indie Trials s *during khari¥, 1880. .
2.6;3 ~"‘h‘srsio].op‘ical Investigations: Ihys1olox1ca1 1nvest1;at10no in N

foxtail millet revealed tnat earlj maturlng varieties’ rrOuuced more,
grain yield w1th better est index thon late maturlng varieties
The better partitioning in early varieties a“FEWrs teo be chlefly due to

reduced plant height and_better seed- weight.
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Ze7 All India Coordinated Programme

2.7.1 Germplasm: New collections of foxtail mlllet (70) and “barnyard
millet (55) were made ot Dholi and evaldated. o

272 Varietal Imnrovement: Initial and Advance Trials hglped to
identify promising selections in kodo miilet"(%?s 76:frbm Rewa),‘ ‘
foxtail millet (288 & from Guntur, SI 5307 from Kbvilpatti,\DH-277
and BAU 1 from Dholi), proso millet (B 1 and ME 4806/2) and barnyard
millet (VL 13 from Almora, MAU 3 and CAM 1 from Dholl)

2e73 Inputs Management: Maximum grain ylelds were cbtained with

60 kg N and 20 kg P o05/ba in kodo millet and 40 kg N/ha in foxtail

millet. Intercropplng kodo millet with nreengram was found beneflclsl.

2.7.4 Discase Manarement: CI 76/4 and JNSu G A were found uoaeratelj

resistant to Helminthosporiom and Pyriculariae.

»2.?.5 Pest Management: Kbdo nillets IPs 209-1 “and leas 1 exhlblted

relative resistance to shootfly which was nrogress1vely reduced w1th
delayed plantinge Aldicarb (@ 1.5 kg a.1./h9) was effective in

checking shootfly 1nc1dence and 1ncrea%1n9 grain yields in kodo mlllet.

-, RPmn 222 and EPm 24 11tb1€ millets ‘had low 1nc1dence of %hootfly
which declined with delaypd plantings. Aldlcurb (@ .5 kg a.ia /ha)

was effective in contrbllixg shootily in 11tt1e ulllet.

3. ﬂmmwmopwwﬁm,%mwiwmm ERFOXT
3¢l Xodo Millet, Dindori’ '

3.1.1 Genetic Hesources: 181 kodo millets were evaluatéd for fqtél

and effective tillers, plant height, pest incidence and grain yield.

Fe 1 2 Varietal L.lprovcaent° pronls1ng selection IFS 230—1 ad

given 30 per cent more grain yield then the best check CO 2 (5.1 q/ha)

RES 41 had given maxinum grain y111d 1n advanced trlal._.

Za 1.3 Inputs Management : The improved varletles JNB.}G& and I 8 1h7-1

had given more than 12 a/ha of grain without fertilizer app llcatlon.
The application of fertiligzers had positive effect on grain yleld.

Maximum grain yields were obtained with 40 kg N and 20 kg P205/ha.



‘Positive résvonse to Aznspirillun hiofertilization was
; ,

observed with or without starter nitrogen.’

3ol Fest Management: Three selections %aieraﬁf to g“ll £1y were

“iseiated. Barly plantings were heavily 1nfeftpf with shootfly, but

the late plantxngs had glven lower grain yields.

'3 1 5 Nutrltlonal @utlltV°, Consiierable ﬁarl blllty as ¢hserved for
oteln \7 5 te 9. 48 per cent), 11p1du (? 7% to 3.67 per oen+) d ‘ash

(2 77 -to 3.9k per cent) contents in the SJall samples exemined.

3.2 ontail Milletl:Nandval"

3.2.1 ‘Genetic Eesources: 377k germplasm lines wer harﬂct rlsea for

large number cof qdantitative and. quolitative cha aracters

3.2.1 Var1et11 I“WrOmeent 4 number of single plant sclections that

excelled the released varlety.Arguna were icentified for advanced and

" all India testing.

3.2+3 Inputs Management: Swmmier foxteil milied ShOUlu ue lurueA

during’ the first-week of dJanuory. Swmer planted fOXtull n113et
responded to n1trosen apte 60 kg/ha. Biofertilization coupled with
N—app11catlon (40_kg N/ha) substantially 1nnreasﬁu.gra1n y;elds,
indicdfing that 20 kg N/ha could be saved. Stress during flowering

and grain formation stages had advarsely affected the rrdln ylcld.

Barly sowing during kharif, in the secqnd forthight of July
produced maximum grain yield. Nitrogen aprlication significantly
influenced grain.yiéld. The variaticn in plant population (25.0 en x
5.0 c to 25.0 em x 10 cr1) did not produce signifieant:yield differences.

Neither tbe dates of planting nor ertlilty’levelo al 5 1nf1uenced tn»

population efiect.

3.2.4 Dest Manapemént:» Large genetic stocks were creeﬁed for Pest

incidences Th pest resistence in scme of the 111@5.#?0 reconfirmed.

‘ 2.2.5 Nutritional Gualitys Froximate analysis indicateu wide var1abl-
lity for protein (9.5 to 12.8 Fer cent), ether extracts (% 3 to 5 2 per
cent) end ash (2.2 to 3.8 per cent) 1n foxtall mlllmt.-»

0il could be extracted from bran. The raw cil cogld be used

in industrics end the refined ¢il as a consuming nedium.
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3.3 Little Millet, Semiliguda

3.3.1 Germplasm: 251 genetic stocks had been reevaluated.. Bosed on

two years data, three promising cultures were identified.

3.3.2 " Varietal Impﬁovemente Co 2 naﬂ been 11ent1f1e as théNgést.

variety.

3.3.3 Management of Inputs: Planting with the onset of nonsoon

“before Jure 15 was found beneficial, -

20 co bhetween rows and 5 en between tlants besides~enhancing
grain yield, pemits intercropping. Max1mum grdln yleld was ob ained

with 20 kg N and 10 kg B0 /ha.

% - Proso Millet, Dheli

3.&.1, Germplasms 478 genetic stocks were evaluwated for plant height,

ear length, brahches Fer main.panicle,"basal tiliers"andlgrain weights

L6 elite genctypes were classlfleu 1nto seven clusters using

N 2
'Mahalanobis' D” statistice

3.402 Varietal Improvement: BR 7 was identifié&“&g'the~ﬁ0st-promising

culture in nany staticnsas well as on-farm trials.

3.4.3 Management of Inputs: Planting of ﬁfoéA'hiiletﬁéﬁriﬁg~March

1-15 was found beneficial. Froso millet respo nded favourably to

application of n1t;o~en, upto 90 &g N/hW.

Fltels Disease Management° Prosc mlllets r651stant to leaf blight

(Helminthosnorium panici—mlllacel)'anu blast (ryrlcular1a prlsea) hed

been identified.

Seed txeatment w1th Captan G 2 ﬁ effectlvely chenken the

occurrence 7f leaf bllght Jurlng the two years cof stu&y.—:
Soil treatnent with_ZnSQZk also :educed léaf blight and leaf

spots.

3.4.5 XPest Management: Shootfly appears to bé.thqﬂchief yest;

Shcotfly'could be controlled through spraying of Phosphanidon (0. 05 %)

or Metiyldemeton (0.05 %) once Just after the apmearance of infestationa
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5.5 Barnyord Millet, Almora

- -

%s5.1 Varietal Improver sent s VL 11 was identified Dv tne nll Incdia

Millet Workshop for minikit equnstr(tlons on iaxmer “fieldss

3.5¢2 HManacement of Inputs: Plantings earlier_than the eh& of May

had been found to suifer from the attack of inseectv. csts El

;re soverely

than those in June. fldﬁbltgs in June were,. bhorefCAe,-fcconmcngc&.

FPlanting in nid-Jane did not have any adverse effect on yield
which remained almest similar for plantings between nmid-fipril to
nid-June. This is-a very favourable situation fer changing”the‘cropping

.
sequence in the region where normally the crop is sown  after rabi.fallow

in the month of April end or May beginning.’
. Tke ercop had given extremely encouraging yield increase even at ‘
20 of nitregen applicatis hich had been il narked

20 kg of nitrogen application which had been found to markedly

.F‘

increase when used in combinaticn with 100 ¢/ha of fa yara manare.

A

Planting of barnyard nillet after pea or chickpea was more

”fnroductlve than Leeﬂlnr the land fallow.

3.5.3,.Disease Manapement: Three selections t&lerant to smuot -end six

Aselectlons res1stunt to leaf spot were identified. - -+

305.4 Dest Lanacemen May first week plantings were found to be
nore infested with pests. Pluntlngs in the first week of June had low

T

'shootflj and borer incidence.

ZeH5eH thsioloéféal Investig. tions: Longef péribd of S“lLelet

formation leading to more number of spikelets and Lcnher T 1n f1171ng

£
>

period appeared to chiefly &éﬁermihe'grain-yield in barnyaru millet.,

Maturity was related to spikelet initiation,

2.6 Naticnal Bureau of Genetic Resources, New Delhi

3.6.1 Genetic Rescurces: 204 ninor mil‘et'accesciqns including
kodo (6), foxtail (41), little (28); proso (2), Barny .r& (5)'and ' by

fldger (162) nillets were ussemblec.




3.7 Hesecarch at Coordinating Unit, Pune

%.71 CGenetic Zesources: Pune added new Foxtail (223), little (32) end
barnyard (198) millets to germplasm. '
372 Varietal I@Lrovenento Preniising 51nﬂle zlent selections of kodo

(2768-30%), foxtail (12“3-0Jh ;Agh)-aog and 3§r~80w), little {1619-85%

and 1574-80§) and barnyard (2126< K)éaillets were identified,

MQLtIIOCutlﬂﬂal tastzn* helﬂeu to ide rtz Ty best fos tall ]
(5&3—?9 named SIC 3), and barny%rg (1593—7qg.nthf ECC 3 and- 1*98-79u
named BECC &) millets.

3+7+.3 Fest Menagements Shootfly resistant little millets were

isclated.

3.7.4 Disense Meneperents Many barnyard nillet stocks were mederately

resistant to grain snut.

347.5 ZPhysiological Investipationss: Growth analysis . revealed that
€03, TG 5 and Arjuna accwiulated more dry matter, and produced better

harvest indices in that order. ®

3 ? 5 Nuatritional Qualitvys The p}btein and nineral contents of

fcxta11 m111ct genetic stocks ranged from 7.16. to 15.73 and 1.10 and

%.86 per ecent respectively.

3.8 All India Cocridinated Frosranne .
3.8.1 Varietal Ioprovement: The superiority of #z% 76 (Xode millet)

and 74U 3 (barnyard millet) was'COnfirmed. The initial trials helped
to identify pronising selections in kodo nillet (FrS 62-3, #SC 1'and
| RFE 107-1), foxteil millet (SIA 326 and XEE 42-2), little millet

M 3-1 and B34 124), proso millet (MS 4887, MS 1437 and 5224) and
barnyard millet (rAU 5, 6, 8 and 9).

;fotongOLs lines in kodo Llllet were identified ani anthesis

stadied.

3+.8+.2 Inpoets Manaczement: Maxinum grain y1e1 s wero obtulnea with

planting with the cnset of monsoon in kode, nroso and barnyard millets.

High groin yields were obtained with a minimum fertilization

0f.°20 kg N/ha in kedo and. barnyerd nmillets. Azosivirillunm aldition did

nct increase yield in kode nillet.



10

o

. Kodo millet-soybesn 1ktcrcropn1n~ na“ returned higher total

yield at 231, L=l an1 8:1 ﬂromortlons.

3.8.3 ‘Pest Manapementz Ehootfly r651st int 11nea were identified in

kodo millet (KPS 75-1 and REFS 123) ond little millet (R 66-1 and

.

Jlndorl 1— )s.

Early plantings mininised shootfly incidences, Delay resulted

in increased shootfly incicdence as also low. _rain yieldse

Fhorate @ 1 kg a.i./he effectively checked the incidence of

shootfly in kodo and little millets.

Z2.8.4 - Disecase Manacement: Selections resistaent 1o smut in kodo

~nillet (RES 69-1, 181-2 and 355-1) and- Fyrlcular1a and LelmlnthOS“OIIUD
(1se 700, 701 and 702) and rust (JEC 2030, VEC 2426, L 23 and VL 1)

in foxteil mi}let were identified.

Ceresan ana Captan seed treatment (2 g/ku oeed) comy lctelf

checked smut in kodo millet.
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CHAPIER 1I R

ECDO MILIER - hAo:AuUM UCEOBTCULATUM L,

1, IIJTRCDUCT O

1.1 General . ‘

The research work on the ihgrgﬁgmegflgf small millets was started -
at Dindori as early as in April, 1963, Lne scheup was furtner otrengthened
with ass1btavce from International Develeument hesearca Centre, Canada

through Indian Conn01l of Agricultural Reseerch New Delbi.

de 2. Locatlon _
Tne Stutlﬂn is 1ocated at uovcrnment Farm, D11a Tl wa1ch 1s at
22, 51°N latltude, 8ia 51°E longltude ‘and at an altltude of 710 meters
above m.S L. . It is 31tuated on Jabalpur - Amarkantah Hoad, . 144 km south
of Jabalpur (aead Of11ce of uawaharlﬁl Nenzu Kr1sa1 Vishwa Vldyaldya)

153 b#dbpingAféttern

Durlng kharif seasorn, mll etg are grown Lred0m1nently in hllly
-:-txacts eltner as pure ‘or, mlxed crops (kodOu sesape Qr kodo + Sesame +

k4

plpeonnea or little mlllet - kodq - nlger)

Other Crops grown : uurlna xharlf season 1nc1uuo malze, r1ce and
blackgram. Duoring rabi season, mustard, whcat, grdm, pea, 11nseed and
dentil are grown by the. farmers. ‘The’ evorage yields of some of the

kharlf .erops is ummarlsed 1n Table Ii.;.){ )

Table I1.1 ¢ ﬁverage Y1e1d of kharlf Crops in Madhya Pradesh, 1977

Crops - Grain Y1e1d (g/ha) © Yield: Ebtentlal

State  District Tehsil =~ with Recormended .

Mandla Dindori - Techpology \q/Ha)
Kodo Millet 2.6 2.6 0.8 12,0
Little Millet 2,0 2.1 0.8 - 8.0
Niger 1.8 - 2.2 - 540
Rice 909 5.7 0.7 ) 30.0
"~ Moong ... 340 2.2 - - 740
Maize - 843 i0.2 0.2 15.9
Pigeonpea “ 73 11,1 - 15.0
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i.4 Rainfall

Usually rains start in the third week of June, iﬁtensify in
July and August and stop in October. The rainfall data for the

year 1981 at Dindori is given in Table II.2.

Table II.2 : 1981 Hainfall Pattern, Dinderi

Month Rainfall - Heiny BDays
' (emm) (No)
June ' 148,2 7

July 3254 21
August 306 .9 17
September : 171.0 17
Ccteber : 10.8 2
November Nil ‘Nil

Total 06243 6k -

2+ GENETIC RBESCURCES

2.1 Characterisaticn

A total nummber of 196 kodo miliéf sfockslgollected‘ffom all over
Madhya Pradesh were sown on 27.6,.81 in & randomized block design
fepgicated fhree‘times. The plot consisted two rows of 3 meters ‘length.
Three checks (1Ps 147—1 , Keharpur and JNX. 364) were also included.
Bes1des morphologlcal and yield churacters, they weré also. .screened. '

for pest 1nc1dence, especially for shoot fly and gall f£ly.

2.1.1 Protogvnx s Three protogynous lines (D-351J, D-3525 and D—3420)

were. isolated from the germplaum. '

4.1 2 Early anu Late Maturing Llnes 4 21 11nes were fnund to mature in

85 to 100 days. Four lines were vcry late, mataring in 110 to 120 days.,

3o VARIETAL TMPROVEMENT

3.1 Pbrformance of Germplasa: 

N ‘pugber of high lelClﬂg selectlons ‘were made in the germplasnm

(Table I1.3).
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Table Tie3 : Performance of Top Selections. in Xodo Germplasm
Entry Height Days to Effective - Yield
) (cm) Flowering - Maturity  -‘Tillers (g/2rows)
S AT (No) R
322k - -23.6 62 - . .103 3 43
3385 . 19.6 . .83 .. . 107.. 2 46
3586 ... 2%.8 83 . 107 30 42
3387 . 20.8 79 .- 107, 3 50
3588 | 20.3 79 107 L3 47
TO34C6 0 - 29,0 7 82 - . 197 3 L7-
3481 28,6 66. 5 1107 4 507 -
3486 | . 22,2 80 .7 102 2 . hg
3468 24,8 88 . 106 2 42
34_’}0 R '22.8 R 75 o ‘103 3. - 48 1_:- '
3456 - 26.8 0 78 107 5 . 50
3457 -0 25.2 77 65 . 106 3 42 .
3462 - '18.2 83 . . .. 107 . 2 .“43_ .
3463 - - 20.81 7 70 98 3 - 43 “”“”““‘, '
C Deti o CoR640F 820 - H07 2 . BT
D27 30047 64 .98 3 ho e
RPS 76  18.87 1 7 627 " 89 SRl B 45 - I
CIPS 147-1 21,00 65 92 2 30 I
Keharpur 20.8 70 104 4 30
.’:I: 38

JNK 36k 25.0 75 . 95

Z.2 State Varietal Trial

Ten promising entries from local collectlons ‘Were tested to
uetermlne their response to two tevels af. nltrogen (Q and” 10 1'g/‘la)
and tnelr adaptablllty“to the Mandlautract. Materlal was grown

in a ;ahadﬁiséd‘block’design with three replications.

T Apnllcatlon of higher, dose of nltrogen was’found slgnlflcantly T
“supérlor to no nltrogen {Table II. 4)e .Per ‘cent increase.over no N
ranged from 112 te. 295, hES 123 tonn9d the llst (295 %), followed by
BPS 76 (?43 %) and JNK 228 (204 %). There were 51gn1f1cant dlf’erences

amcng varletles, between nltrogen levels and 1nteract10n effocts.

IPs 236~1 ranked f1rst w1th and wlthout nltrogen. It was also found

to mature 10 days later under fertlllzatlon.:
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Lable II L . Varletal Performance and BeS)onse to Fertlllzatlon
in Kodo Millet

Variety Origin Days to Grain Yield % Over Yodder Yield
Maturity a/ha N0 a/ha
Ny Mo N N N N

RPS 76  Bewa 86 89 1.6 . 4.0 243 18.8 47.7
EPS 117  Hewa 97 % 3.2 3.7 - i12 16.7 18.0
KPS 123 Hewa 23 106 2.0 5.9 . 295 18,9 19.2

" JNK 228 7 Jabalpur 169 108 2.6 © 5.3 - 204 17.6 18.6
INK 364 Jabalpur 97 97 1.9 3.0 159 . 18.8 17.3

- IPs 147-1 Dindori 37 95 . 3.0 5.0 168 . 17.6 17.9
IPs 236~1 Dindori g7 107 3.7 0.2 165 . 17.5 18.1
#eharpur Dindori 96 - 107 3.8 547 171 - 17.2 17.6
Pali Dindori 97. 94 L 3.4 4,7 136 - 18.0 17,5
L 78 Dimdori 107 109 2.5 3k 137 . 17.3 17.5
Mean ' 98 101 2.7 k.7 179
Significance ' N v NxV
SeE. i 0-3 Gn6 0.8
C D 5 % . 0.7 '-052 0.2

4. MANAGEMENT OF INPUT

L, 1 Sow1 g Datés x Plant :oDulatlons

The effect of three uPteS of sowing (onset of monsoon,'normal
setting of momsoon and delayed sow1ng) ‘and three mlant Donulatlons
(anthinned, 22.5 x 7«5 and 22,5 x 5 0 m) on grain and straw ylelas was
studied in this experlment. The . trlal was laid out in a randomized -
block design with six replications. The gross plot size was 5.0 m x 2. 25 m
and the net plot 4,5 m x 1.8 ma The field was fertilized w1th 20 kg N
» 20 Lg P2 5 . and 10 kg K 6 /ha. IPS 147-1 was sown on June 25, July 10

and July 25, 1981, and harvested-on ‘14th and 20th October, and 16th

November, 1981,

Sowing'at.fhé onset of monsoon had recorded significantly higher
yield than later sow1ngs (Table II. 5) © A delay of 2 weeks in sowing
- reduced the graln and straw yields by 34 and 41 per cents respectlvely.
Further delay of two more weeks reduced the grain and straw yields
by 74 and 60 péf cents respectively. Increase-.or decrease of the
'blanf population ShOWQ& no efféct on grain yield but fodder yield
increased 51gn1flcant1y with 1ncrease in plant ponulatlon.' The

interactions were not s1gn1flcant.
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Table II.5 : Effect of Sowing Dates x Plant Spac1ng on Yleld
of Kodo M111et

Sowin ~ T Grain(q/ha) __ ' Fodder (a/ha)
Datesg Spacing (em Y om) Spacing (cm x _cm)
- Un- 22,5 x 22.5 x Mean Un- = 22.5.x 22.5x Mean

~thinned. 75 50 ’-tﬁinned 7«5, 5 0

25-6-81 2045  19.9 20,3  20.2 45.3 38k 46.6  43.4

10-7-81 14,8 . 12,1 13.2 ° 13,3 29.6 213 26.2 . 957
25-7-81 - 6,2 - b 5.3 5.3 194 T 15.6 17,0 17,2
Mean - - 13.8 12,1 12, 9. 13.0 31,3 25.40. 2949 . 28,8
‘Dates Spa01og DxS - :‘:Datos’,:Spacing?bXs o
S e N
Significant- 1%  N.S.- "NoS. = 3% 5%, N.s.
.Em. _gV':0 6 - 0.6 1.4 1.8 1.8 3.1

k2 Tlme of Sow1ng x_Seed Rate

. The experiment was conducted to assegs the optimum time- of sow1ng
_and Beed rate for kodo millet under local- practlce .of broadcasting.

The treatments 1nc1uded three dates of sowing (onset of - monsoon, 10 and
.20 days after monsoon) and 3 seed rates (10, 15 and 20 kg/ha) The trial
wasa, 1a1d out in.a. randonlsed block de51gn w1th‘4 repllcatlons. A unlform i
dose of 10kg N and 10. kg P 05/ha was: broadcasted . in- all olots at
seedlng. The gross and net plot sizes were 5.0 m X 2 25 m and

45 mx 1,80 m respectlvely._ IPs 147~1 wag' sown on June 26, July 6
_“and 16 1981 and harvested ‘on October 1) and 20, and November 6 1981.

-Table 11.6.. Effect of Tlme of Sow1ng X: Seed Rates on: Kodo '

' Dose ' Grain (a/ha) . . ____ Fodder (aftia) _:.
N Seed Rate (kg/ha) . f _Seed Rateizké7ﬁa) -
26_6-81ﬁf'6.1 6.6 §-5.3' 6,0 11,3 13.4 :11.8  12.2
6-7-81".:6.6' . hdl .0 6.h7 6.0 11,37 1005 - 43.4 11,7 -
16-7-81+7 3oh 0 ka2 U349 3i8.. 1.7 012,70 10,8 Git,7 00
Hean . 5.k 5a3 5.2 5.3  1lJh 12,2 12,0 119
e uates Seed Bate Int. Dates Seed Rate . CInt.
ig. oo N e b 1% NéSe ' * NeS. 54

: i 0.2 . 0. R 003 \ 0.4 0.’* . Lt -0 07
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MDates,of:p}anting haﬁeﬂsignificaﬁtiy inflﬁenced.éféin:yieid
(Table II.6). Sowing with the onset of monsqon and 10 days after
monsoon wérﬂ found ht pare. A oelay of 20 days in’ sow1ng fron the

onset of monsoon reducéd the grain yield by 2.2 q/ha. Variation

1p seeq rate dld not show anj ceffact on the ‘yields of kodo.

Time of sow1ng X seed .rate interacti
n Wl
both for the grain and straw yields. . Haximm;jérgfgn?Gségn flfant

. yield was obtained when sown at the onset of ‘menscon at the seed rate
' yof 15 kg/ha, whereas maxlmum stlaw yleld (13 4 q/ha, was obtained .
when sown_at the onset of monsoon at the seed rate of 15 kg/ha or

1¢ déys aftey rmonsoon at the iseed ratevof '20 kg/ha.

4,3 Varletles X Nltrozen Levels

- The rnsponse of flve kodo varlctlhs (IPS 147-1, Kéharpur, P311;\>'-
INK 364 and.EPS 76) to three levels of nltrogen (o, 10 and 20 kg/ha)
. was ‘studied in'a trial laid out in & randomlsed block des1gn w1th four
‘renlleatlons. The gross and net plot 51zes were 5.0 m x 2 25 m and
o5 m x 1.80 m respectively. The crop was .sown “on July 2, 1981 by

. :broadcastlng the seed and fﬂrtlllzer, and harvestﬂd on 8etober 11, 13
.and 21 1981, i

Tabie II. 7 5 fesponse of Hodo Varletlus to Nltrouen

Variety Grain (Q/nae TR Fodder {g/ha)
S K N levels . ' . . N levels :
B 0 10 200 Mean 0 10 - 20  Mean
' IPs 147-1 6.2 6.1 8.1 - 6.8 14,8 . 141 16,5 151
Keharpur - -~ 9s3 103  7.6- 9.0 ~ 18,3  20.3 . 15,0 17.9
Pali ™ - 6.1 841, 6.2 6.8. 17,2 72306 22,3 2100
INK 364 - he9-. 741 700 643 .- 10,27 14507 1642 13.5
CRPS 760 5B ka8 A5 5.0 C 8,07 7.7 0 6.6 0 74
- Mean © . 6.k 7.3 6.7 0 648 13,-7( 15.9° 15,3 15.0-
v N Tt L ¥ N Y g
Sige - A% 5% A% v 1 A% Af e
Se Bu.+ A 02 10n2 044\ ..- _ 'l-"‘_ 0.4 o .",:. 003’ ’ / ‘
_C.y.57 007 o 0k5 slu2 T Lt e 068 T g T

s

“Aongst the varieties, Keharpur recordea 31gn1110antly hlwhor |
grain yield (9.0 g/haj than the other varieties {Table 11, 7) ?all
gave  the hlghest fodder yield,of 21.G.q/ha. Nitrogen appllcatlon _
influenced both grain and straw yiel&s significantly. 4An application
of 10 kg N/ha increased the grain and strew yields by 14 ané 16 per cent

over no nitrogen. The interaction varieties x N-levels was also



gignificant in both the cases, i.e. grain and straw yields. Haximum
grain yield of 10.3 ¢/ha was obtained at i0 kg M/ha, while the highest

fodder yield (23.6 g/ha) was obteined with Fali at the same level of W,

4b. Hesponse. to Nltrnren and rhosunihv rus

o

The respense of three varieties of imedo millet {IFS 1h7-1, Feharpur
end JNX 364} to four levels of, nikrogen (O, 20, 40 and 60 kg/he) and
two levels of‘phcs;horus (© and ‘20 Xkg/ha) wasistﬁﬂieé in a split plot
design replicated threc timesg. An uniform dose of 10 kg ¥ b/ha was
applied comorly to all. the treatments. -The gross,anq net plot sizes
were 5,0 m x Z2.25 m and 45 m x 1.30_m,~res§ectiveiy. The crop was sown

on June 26, 1981 and harvestéd.on Dct@%er 16, 21 and 22, 1981,

Two years data revealed differences inAthe apﬁlication of ‘nitrogen
and phosphorus, OUn an average,. nitrogeniap llcailun 20 ﬂg/ﬁa gave
35 per cent 1ncrecse in praln yleXd over cont;ol -Further increase in
N-level enhanced the graln yleld. However, L3ve and 60 kg N/ha were at
per (Table II .8). Phosghoras a;;llcaulon @ 20 kp/ba gove 2.2 /ha more

grain than no phesphorus.
/ - B

hY s -
Varietie d;d not sbow 51ﬁn11109nt diZference among themselves.

Eowever, JNK 364 with no fertilizer had recorded the h;gﬂest mean yield
of 14.0 g/ha, fglldwed by IES 147—1 {(13.5 q/ha) and:Kéharpur (12.7 q/na}.

The 11tcraculens were found s1rn1f1cant only in 10L1. The max1mum
grain yields of 97 35 27 1 and 254 9 a/ha (two years mean) were obtained
with the variety IFQ 147—1 Jéharvur and . JN£ 364 at Laﬂ_and f20 kg/ha'

respectively.

Nitrogen application influencéé féﬁder yield significantly in
both the years. f%'sphorus awpllcatlon showed appreciabie differences in
yield only daring 1981, Slgnltlcant dlfferences were ouserved in
straw yield among thﬁ'varlet;es. Inte:acﬁlons etween dlfferent treat-
-nents were significdnf~0n1& in 1981. ~The nexinun fodder yield of
77.0 o/ba was obtained with IE6 147-1 ot 40 N and 20 0, kg/ho.
JNK 364 at the same level of N and T O kg/ha had’ recorded the second

highest yield of 67 3 q/ha.
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N - 1988~01 . 1981-82
kg/ha‘ 0 Polg ‘ _ 20 ©olg U_olng ; 24 rols
Ixs Hehar~ JHK iz Kehar- JNEX Mean IPS Hehar- JNX IES Xehar—  JNK Mean
147~1  -par 36L 15671 -pur 30k 1h7-1 -pur 36k 147-1  -par 36h
¥ i2.% '12,4 14.2 1405 1k.3 - 1hk.,8 13.8 14,1 13.1 13.9 15.5 17.2 17,1 15,1
G 13,4 130 179 17.7. 203 20,8 18,8 19.5 23.3 174 - 21,0 21,7 18,9 20,3 .
it 15,0 23.8 21.6 254 24,7 22.5 229 234 21.9 22.9 29.0 29,6 2G4 26.0
o0 21.7  23.7 23¢5 24,0 24,5 22.9 23.4  2h.8 - 22,7 276 2645 2562 23,7 25.7
EIQQ’I\ 18n0 1905 - . 19.3 20.5 20.9 20.2 1907 . 20.4 20.2 20.’& . 2350 24.4 22.3 21 58
Teom . 13.9 T 20.5 _ 2043 , . 3.2
IZU5 . : ' :
N P V . NxP N.:VPxV NxPxV N P v NxP? NxV PxV NxxV
Significance 1% 5% N6 . . NS | NS NS NS 1% 1% NS. 1% 1% . 5% 1%
SoEm _'t ) 0. 7 . 0‘6 005 1.2 1.0 0.7 1.5 O.l.f 0.3 OQB O-S \116 Onlﬂ: 0.9
CoDa5 % ) 2.6 1‘9 - i - b - - 1-:1 0-08 -

1.6 1.8 1.3 245

BT
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4,5 Blofertlllzatlon

- litrogen fixation studies were. unaertaken w1th Azosplrlllua

brasilense to effect nitrogen economy in kodo mlllet Uroductlon.

Azospirilium was tried w1th and without the a&dltlon of nltrogen

(19 and 20 kg/ha) in 'a ranaomlzed block des1gn repllcated four

tlmes. A unlfqrm dose of 20 Pg P and 10 M L b /ha was appllod

2°5
The gzoss and net plot SlaCS were’ 5 0 x
2. 25 m, and ‘4.5 m 'x. 1 80" i, rPSpGCth@lYn IPS 1h7—1 was sown on

July 9, 1981 and harvested.on October 22, 1981¢

" to all tno traatments.

>Table Il 9 hffect of Azos“lrlllum on, Graln Yleld (q/ha) of

Lodo Mitlet .

Nitrogen ' 198081 1981—82 o
Source N levels (kg/ha) , N 1evels 'kg/ha)
0 19 20 Mean - 0 © 10, N 20 " Mean
No 4z0 - 3.5 :7 6.2 5.5 6.1 . 8.1. 11,0 11.2 10.1
AZO ) 6@2”b _10’& 905 :.8n7 ‘.10”05 .‘1i-8 13;2 11.7
Mean . - 4.8 8.3 9.0 7.2 9.0 114 122 10.9
N Source N Level ~NSxNL N Séurce X level... NSxNL'
Sige . NS NS NS . NS . .NS NS
:SEm i; '}Q2 ' 1.5 2011 W0.8' "t'Opg f J.?

'Table II 10 : Effect of - Azosplvlllum on' Fodder Yleld (q/he)}df'Kodo

'Nltrogen 71980-81 g 1981—82
. Source . N;Levels d@ﬁﬁa) N—levels Om/ha)

RV U 10 20,  -Mean:. 0 - 10 20 - . Mean
No AZo®  h.0 9.2 12,0 8.k 12,7 16.3 - 17.5 15,5,
Azo ‘ - T2 15.9 1394 12,2 14.7 . 1895__- 18;7¢' 17.3,”
Mean . ) 5.6 ) 12 5:_ ,12.2 1013 1307 . 1704;_ 18;1 16.4

N—Source N-leﬁei‘-;NSxNL N~SOHEC@ N 1eve1 | NSxNL .

Sige NS NE 'NS- ‘NS . ) NS " NS
SE + . 2ol 2.6 3 6“ 1.0 1.2 .8

Two years results 1ndlcated that Azosplrlllum appllcatlon did. not
differ 31Hnlilcant1y from control (unlnoculateu ahd no nltrogen)
Similarly bacterlal treatnent in presence or absence ‘of nltrogen had -
no effect in 1ncrea31ng graln (Table IL. 9) and straw (Table 11.10)
yields of kocoa The 1ncompat1b111ty bmtween kodo millet and

Azospirillum was clearly broupht out, indicating the nece ss1ty5bf

identifying pltrogpn‘bacterla spe01l1c ‘to iaspalum species.
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5. PBEST MANAGEMENT

5 1 Screenlng

5a 1 1 Germglasm : 198‘genetic stocks were sown in two:Tow plots on
P7—6~1981 in a randomlzed block design replicated three times. -The
materlal was scored for gall fiy (Orscolla 8D ) hlneteen lines -
(2hoz, 3376 338), 33869 3387, 3392, 3447, 3503, 3523, 3524 3534>

D8 D9, D28, D29, JNK 147, CO 2, M3 1065 and PSC 2) sh
1nfestat10n between 10 and 25 per ce nt. 3302, 3503, 3 23 and 3524

had shown 51m11ar reactlon during 1980, indicating that these are.
rela tlvely tolerant. A1l other 11nes (179) were, susceptlnle (more than

25" oer “eent” 1n01dence)

5ol 2 Screenlng of 14 Varletles : Fourteen prom1s1ng Varlotles were

sown on 24-6—1981 in two row plots of 3 meters length 1n 3 reollcatlons
in .a randonlzed block d951gn. Basal doses of 40 kg N and L0 kg PQC /ha
‘were applled unlformly in the field. 5

_'1 The data, were recorded in respect of ‘dead hearts due to shoot fly”
on 7~8-81 and 29—8—81, and silver shoots due to gall faly on 29-8—81.
The data were also recorded in respect of duratlon for flowerlng,

Hinaturlty and harvestlng. The average per :cent, dead hearts recorded on

7-8-81 varied from 234 (EPS 41) to 32.9 (IPS “36—2)V3§u$3gur1ng second
(¢ Ci d
ont]é%}mm%l%%r Oenztg__%e:éq-za';lx&t%axﬁm&'\%orecor tCﬂC ?(Tabl IT1. 11) "Per cent

gilver shoots formed du to gall fly Varled from 4.6 (co 2) to 30.k%

(IPS 236—1) whlch was also recorded on 29~8—81.ﬁ:

5 1.3 Screenlng*of 9. Var1et1es s Nine promlslng varletles were. sown

on- 25-6-81" in two row plots of 3 meters length in a randomised block .
deslgn with three repllcatlons. A basal dose of 40 kg N and 40 2 5/ha

was -applied uniformly in the f1e1d. - .

The data on dead hearts caused by sEoot fly were recorded on’
7-8-81 and 29—8—81,and silver shoots formed due to gall fly on QQ~8—81.
0n 7-8-81, percentage dead hearts Varled from 5.2 (MPS 1?3) to 26 8
(JNK 50). Subsequent observations on 29-8-81 indicated varlétiobs ‘

from 10:9 (JNK 236, KPS 576) to 29.4 (CO 2) per cent ‘dead hearts . -
The silver shoots due to gall fly were recorded on 29-8-81 which

varied frou 3.9 (CO 2) to 20.8 (&PS 76).
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Table II.11 : Pest Incidence in Kodo Millet '

Varieties Dead Hearts (%) .. Silver Shoots (%)
L7881 19-8-81" . © 29-8-1981

~RPS 123 = 6.6 . 113 . - Ge2
€o 2 16,9 7 T 20,1 k.6
IPS. 236-1 3249 - v 4,97 " 3064
IPS 147"'1 w158 . ._ 12,27 . 7.9
-+ Loeal (D-73) . 9.7 .. 17.0. . 741
- RPS 117 10.0 . 13,5 . 12.2
Keharpur "T7.7 0 18.8 15.0
MS 1065 11649 o 14,8 T 9.1
RPS 41 2.4 o193 18.3
© JNK 364 9.0 ., 1k.5'. 6.7
-, JNK 228 T'6e6 . . 13.8 6.6
- UF - B‘PS 76 .o {907 14-1 . 6.-:_2
. -Pali . 13.5 10.5 6.1
© . RPS 576 8.8 16.8° 73

Table 11412 Screenlng of Selected Varletlbs of Kodo
against lnsec+ In01dence .

:, - Variety Dea& qearts (%) ‘Silver ohoots@f) Yield
T - 7-8-81  29-3-81 1,; 29-8-81 . - (g/10 Plants)

EPS 62-3 17.8 12,6 - T 18,6 55.0

EPS 576 10.5 - B 10.9 20,0 ‘ 53&3

L EPS M1 13.3 - 16.3 9.5 4343

#< JNK 117 7 18.5 . 12,7 9.6, 45.0

< JNK 236 - 22.3 1049 24,9 43.3

JNK 50 - 2648 1746 1347 433 -

- RPS 123 . ) 5-2 .. - 1794 7-3 32.7

e G027 T 1,5 29,4 . . .39 83.3

- RPS 76 10.3 "~ 19,0 20.8 3647

Mean 15,1 16.3 14,2 48,4

-5.2 Effect of Date of Sowing on Kodo Pests
Four promising varieties of kodo millet (IPS 147-1, JNK 364,
JNK 228, Keharpur and D-73) were sown on 23-6-81, 30-6-81, 14~7-81 anc

21-7-81 in a randomized block design in 3 replications, in two

row plotse No fertilizer was applied.

Early planting (23-6-81 had low shootfly incidence, but higher
gall fly (Table II.13). rlantlng on 30—6~81 had given hlgher
yield- be51des low gall fly and medlum shootfly incidence.
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Table 11,13 : Effect of Date of Plantlng on In01dence of Pests
1n Kodo Millet, 1981. . .

DlPuorl 73 IPS 14/—1 JN1.364 INF 228 Keharvur -.Mean

o is Shootfly - Dead Hearts (pl‘
 23-6-81 Aug.?  13.8 1ha' | 148 1625 13.8° 146

Septelt  had beO 1 8.0 8.3 Bol 646
30-6-81 “Aug.7  18.8 12,4 - o 16.8 21,3 17,1 1743
Septed 1349 507 . 2502 1046 4049 1943

7-7-81 Ang.7  25.2 21,4 24,7 1843 22,8 22,5
Se?t. 4 4502. : 12,0 ' , 3109“ 21;0 36;9: - 29.4

oh-7-81 Adg.7 194 13k - 15,3 . 7.4 747 12.7
Septel 3545 24,5 21,0 4342 435 33,5

31-7-81 Adg.? 56 111 16,9 945 9.1 10.4
Sept.ll 4108 46.6 50.5 53.2 ] 57.8 50.0

. ' ii..Gall Fly — Sllver Shoots (L)¥Septﬂmber 4
23-6-81 13,7 18.6 23.5 1k 22,27  18.5

30-6-81 11.5 - 16.2 6.7 - he8 6,00 . 9,1
7-7-81 ' 560 746 22,1 6okt Tha1 11.0
24731 L5 10.2 8.7 7.5 8 7.8
31"7—81 4!5 805 11e6 607 ‘ . 904 5.2
| iii. Grain Yield ~ g/2 Hows , |
23-6-81 . . 260 212 224 297 - 247 248
30-6-81 . 306 383 220 321 263 299
7-7-81 214 . 287 98 155 . 235 198
24-7-81 293 138 225 267 212 228

31—7-81 176 256 142 230 173 195
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6. FIGILIGATS OF RBSEARCH -~

64l Genetic Rescurces

196 collecticns were evaluated for varicas descriptors.

6.2 Varietal Improvesient

IPS 236-1 had given maxinum yield with and without nitrogen
applicaticn, New promising selecticons froin pgermplasm were also

identified for further evaluation.

Protogyny was cbserved in Dv3420, D 3513 énd D 3525.

G 3 Manaﬂement of Inputs

Sowing at the cnsev of nonsoon in the last ‘week of June had
recorded significently higher yield. A 2 week delay reduced grain
yield by 34 per cent. ' '

Flant spacings 22.5 co x 7 5 e to 22 5 e x 5 cm dld not axfect

grain yield as also seed rates (19, 15-and"%C“§g[ha) L

Nitrogen application upto 60 kg N/ha.influenéed the grain;yield

positively. The response to nitrogen ranged from 9 kg_grain/ kg N at

.10 kg N to,zz.a_at 40,kg N/ha.

Tue response to phnsntoroub was 11.5 g grainfkghP ¢

2i5 at
5

‘Azospirillun anplication resulted in marginel yield ains with and -

without nitrogen supplementation. |

6o Pest Management
Germplasm screening revealed that 3392, 3503, 3523 &nd 3524

“were Teldtively resistant %o gallfly over & two yedr period:

'Plaqyiquéhe week after the monsoon on .30-6~81 had given maxinum -

grain yield with medima shootfly and low gellfly .incidemce.



CBAPTER IIT
FOXTATL MILIFT- SETARIA ITALICA BEAUV

1, INTHCDUCTION

1.1 Research Centre: Centre for the improvement of foxtail millet

(Korra) crop has been located in AnJhra Pruuesh, which has the 1ar58ot
acreage in India. The PTogect is 1ocated at neglonul Aﬂrlcultural
Hesearch Station, Nandyal, under the control of tne Ancora Pradesh

Agricultural University, Hyderauad.

Regional Apricultural Eesearch Station is situéte@.at 15.29 N

latitude, 78.32? Exlongitude and:at an altitude. of. 211.7 m above MSL.

142  Soils: Soils of this region are texturally under clay loams with
i range of 8.4 to 8.7« The soils are very poor in organic carbon and

low to medium in available phosphorus.

1+3 Detailed History ofAthe Croof 'Foxtati'ﬁillet is essent1a11y a

dryland grein crop suited to conditicns of low and moderate rainfall
renging from 500 to 700 mm. It is one of the short duration millet crars
grown, maturing in about 100 days, giving almost as good yield as crops
of much longer duration. It can be grown even at an altitude of 6000
feet and is an important food grain in the foot hills. of the Hlmalayas.
Foxtall millet can be grown throughout “the year as a crop from early
rainy season (May), monsoon season (uune-Julv), the late ralns (August—
ASeptember) and again in the sumner season (February-March) In Sough

‘India it can be grown throughout the year.

In the hllly regions of North India, foxtail mlllet is sowﬁ
with other kharif crops and matures in about two months, prov1a1ng :
food during scarc1ty perloJQ., In PunJab Himachal- Prodesh and Uttar
. Pradesh, it is grown from June-duly to- September-ectober, either as a
border or as a mlxed crop 1n malze f1e16" and other EEEEE:.crOPS and

receive the same care as the moJor crop.
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Foxtail millet is mostly grown mixed with other crops like
cotton, castor, redgram, hajra, groundnut and ragi. It is also grown
as a pure crep, ‘artlcularly in black cotton scils, where it is followed
by a rabi crop like coriander in favrarable seascns or by safflower or

horsegram in years of less rainfall.

Aliuvial loams, red loams, light soils, black~cotton soils and

(=N

clayey soils are all suited for its cultivation.

The land is glourhed once and harrowed twice or thrice.
Irrigated crop i$§ menured with about five tons ci farm yard menare per
hectare. 4pplication of fertilizer is now beconing a hebit slowly.
The seecd is sown by a .country drill: or broadcast 6 to 10 kg/ha. 1In
nixed cropring, seperate rows are sown. Except one weeding, no Lo
1ntercu1t1vat10n is rennrally done in pure crop. In interéropping)

ioxtall millet shares the inter culturlng of the sub51d1ary CIODe

The ripe earheads are cﬁt,'heaped for a'week to dry and then
threshed by traﬁpling under the feet of the cattle or using a stone
roller. In Maharashtra and North India, the crop is rcaped with sickley

the spikes are cut off and threshed.

The yieléd of the rainfed éure crop varies from 400 to 800 kg
of graian per hectare and 1000 to 2000 kg of straw per hectare. Unéder
irrigation, the yield - is mpre thdn double. The straw is thin and can

' ‘

be fed unchaffeds _ . i . e

Generally cooked like rice or malde into porridge, it makes a
nourishing food, which is comsicered to be very nutritious. The grain
must be pounded or otherwise husked. before cdoking to remove the ;

fightly enclosed glume.

1.4 Season and Eainfall: In order to rresent a more comprehen31vc

picture of the Uecree of var190111ty within a year and botween vﬂars-
ani its effect on croP reacticn (yraln and qtraw vie lds de‘lcted
corresponding y) weemly'prec1p1tatlon b tals have been calcu]utuu for |
the years 979, 1980 an@,1981. HleO{IudS(Of f-week rainfall are o
plotted in gure I171. 1 -and monthly ralnfall \mm) for the three . years

(1979-81) onww1th 50 years averaﬂe“ms dcflcced in Flgure III 2.
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It is apperant that most of the rainfall is pormally received during
the four month period from June to September and the emount of rainfail

and its distributien is inconsistent.

1e4.1 Iherif 197G: “The A“jnfall ec°ived during the month of June

July and August was far below the normal,’ er thus the initiel drought
caused pooYr establishment of the crop. Subsequent rains in the month
of September (above normal) remarxably revived the c<rop and normal

yields were cbtained,

1.4.2 Zherif 1980: Though June is normally a dry month, a rainfell

of 157 .4 mm received in 12 rainy days saturated the soil profile to
a depth of plough zone and facilitated the scwings of setaria in the
second half . of July., nalnfall received during the month of uuly,

Aggust and September though far below the normal helped the crop to
" grow luxurlently. Severe drought brevailed in the menth of Cctober
which coincided with flowering and grain setting, badly upseting the

grain yield.

: . 1.3 Hherif 198i: RKainfall during ¥harif, 1981 greatly deviated

from normal pattern (Pigure III.2) as well as the preceding two
" kharif seasons. More than nermal rainfall was received in all the S
months, greatly hindering the ﬂield ana:cron production operations.'

Ané thus,y the crop establishment and arowth were badly. affected.

iy 0_; ober rainfall resulted in grain sheddln&.

"The precipitation patterns for the last three years revealed that
1. The rainfall of June i§ nit enough to moisten the ®oil
~ iprofile sufficienf'to sow the. small seeded millet crops. llke setaria

anu the sustenance of the sown crop. {

| 2.. Jarly drought after attalnlng By lEaf Rtage is uavantaneous

\

to indude deuper root system benellclal to draw more moisture and
i'hhtriente at 1ater stages of crop prowth.: Xleluo‘recorued in 1979
éugportéa thls flﬂdlng ; ot L

\
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3. Drou&ﬂt as well gs heavy “aln ut’later sta ses of crop

R IR

ﬂrovth ﬂurtlcalarly Ltzflowerlnmmana.ﬁraln sctting- adversely affected

o

" "the graln yxela, “eavy rains 1n 1981 also ereated harvesting problems

“aiid losg of “graix

Tl et ‘2. - GENETIC HﬁEO FLEC

- 2.1 Cataloguing, Characterisation and ﬁlassLéluatlon of Foxtail

1111et Ccllectlonsc Setaria zollections proct rcd from Qlfferent

ﬂentres vere & tudied durlng the’ prev10uu seasons for various ﬂharactcrs
like yleld (yrbl and qtraw),‘duration (early, nedimn and 1ate),_size
(bnall, ediun ornl"”ne), shape (conlnle, cylindrical, elliptical, 
¢r1ndle ‘like or ‘cleb shaped), 00mnactness (looge, seml-loose or comkact),
hllqtles (very short, ;hQrt meulum, medivm long and 1on 1), grain color
;;v.(black,vred and yellow) and height of plant (tall, medlum, dwarf) ,
Durlng dharlf 1981 season, 1323 ‘collections received from V

Anantapur, Lam, Buqvalore and the Project Coordlnator, and 2547 1oca1

collections wgré‘évalaatéd.

o
i

. All the" aoove ﬂollectxons were rlanted on 1. 8 81 in rows of
two met rs lenﬁth in augmented block design. The two checks N 1 and
Arjune were sown ai ter every 25 rows for compar1501. Germlnathﬁ;waﬁ
atlsfuctory in all the entries. But from the day of sowing .éﬁqtingous
heavy rains prevailed. & total rainfall of 594.6 nm was recorded on

2% rainy days from sowing till tie end of October, 198i. BDue to
contlnuous waterlo\gec conditions,” the crop growth was not uniform and
the entr1e° in low lylnr patches suffered much. Hence no rgli@blé data

could be collec ed. Secd material was collected for study during next

SEaSCn

3. meIuTAL THEROVEMENT L o

3ol Cﬂmparatlvc Perfornance of Devclopeﬂ Varletles

3.1% 1 Auvﬁnced Vi 1 Trial, Summer, 19813 A total number of 130

promising lines were tested in five series 6f yleld trials during Kharlf,
1980. Twenty foar cntrlﬂs which’ hdve*&1ven higher’ grain ylold over the
bigh yloldlng control, were studied in an advariced yield trial daring

swmer, 1981, along with 4Arjuna and ¥ 1,
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Table III.1 EEIformaqce/ etaria: Selections during oumﬁer, 1981

.. Dayes to Grain utraw
Entry Origin 50% Matu- q/ha %over a/ha  %over
Bloom: rity. ' centrol , control
SIA 1253 Kurnool Lo b5 2k 3508 180,00 33.8 - 85.4
8IA 365 ~ hmeatapar’ T A8 7E 39.4 .. 178.3  33.3  83.9
514 1135 Xorngel 7 L9 T 760 7.1 - -167.87 T27.9 0.k
BIA 1842 FPrekasem. . . 5k .77 - 36.0 . 182.6 - 40,2+ 101.k
"P No.563  Pune . 53 77 . 35.6 160.8 = Lh,0 .. 111.2
B No 765 - Pune: R 1 81 35.4  160.0 77.3  9Lk.2
SIA 1162 Kurnool - k9 720 3.8, 157k 0 26,7 - 67.4
SIA 1142 Kurnool 5 . 76 3,6 156.5 32,3 Bl.5
SIA 5 - Kurnool 51 75 34.6  156.5 36.0  99.7
SIA 326 ~ EKurnool 52 . 7h  3k.h 0 155.6  3k.2 - U86.4
ZIA 1931 Prakasam 52 77 3h.2 15% .8 29..0 754
SIA.242 .. Kurnool 52 76 3%.0  153.9 313 79.1
SIA 67 Kurnool 52 76 33.7 152.1  .36.5  92.2
814 17 Xurnool - 52 7% 333 1500k 35.L 89.3
SI5 36 . Karnool - .- 52 72 33.3-  150.4 - -28.8 ° '72.8
SIA 341 " Xdrnool © 51 7h 32.1 145,2 35.2 ..88.8
N1 Nandyal 58 82  31.6  1kk.3  43.5 109.7
GK 22 Guntur 52 76 31.7 143k 29,6 74.8
SIA 1174 . ¢ Kurnool- C49 74 31.5  142.6 32.9  83.0
K2 , Xovilpatti .55 80  30.k  137.4  35.47 89.3
SIA 1085  Kurnool 57 80 30.2  136.5  3h.k - 86.9
- SIA: 2834~ Caddapah ‘ 53 75 27.7 125.2 36.% 91,7
P No. 768 ”.V,Eung .58 8L - 27,7 - 125.2 7 3906 .100.0
“P'No’ 764~ Pune 57 8 . 114.8, . 42,5 . .107.3
Anjuna-- . Ganter - 54 75 22,1 ° 100.0 © 39.6 100.0
ISe 377. .. Anantapur . - 57 82 . 14.6 66.1  31.2°  78.6
General Mean : - - 32.1 . - . 34,9 -
Significanee- 7 7 - "~ " Yes = Yes -
SE L C= = 0,27 - Ok =
co - - 877 - 1,26, ==
- 2,2 -

eV % ‘ ' - - 16.4

The grain yleld dlfferences ‘were found to be: ‘significante:’
£11 the entries except ISe )/7, ‘gave, higher, y yvields of grain. over the

control Arjena {Table I11.1) .

The entry SIA 125% topied the llst w1th 39 8 q/ha, 80 ypr céﬂfi
increase Over Arduna.- Th1° entry was also lound to be ea*ly anu
matured in 7% days. The second best entry Was" uIA 395 with )9.4 q/ha’ '
\78.3 per cent 1ncrease). This is consista ntly giving higher yields |

during the past twc seasons.
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’3;1;2~~Advancea Ylela- rlal, Aharlf,»;ﬁﬁi 26 0r0m1s1ng 11ne° from

R

' muble 111 2)
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The str w v1e1d dljﬂerences were also found to be elpnlflcant.

Tour entrles v1z. P No -563,- N T, No 76k . ana SIA 18%? gave nlgher'

y1elds of. straw ovcr the control Arquna. ~

fﬁharif 1980 were ﬂewﬁ in an, advanced ylel Vgrials on ¢2—8—81 along wlth

the checks N i and bsr !una. Thev werc sown 1n runaomlsea lock es1gn

regllcgted thrlve and in plots of ;.7) x'2.65 sq . In each,-lot there

were 10 rows, and the spacing between rows was 20645 cm,‘-

Y

Gefﬁi “tlon.uas gwtlslactory in all. the entrles.J All the entrles

A‘1m genera’ 1 smi'ered frem conblnuous wel weather from the tlme of sow1nﬂ.

The” resalts: were,elcnlflcant botb for grain:énd»strawiyields'

)

uxcept1n5 GL.ZH, all otiher entries gave kighér yield than

‘_Afiuna. rlfteen entrlcs, oLA 106, 326, 1*0 1253, 599, 67, 1142, 36

42 P “63, ISe 3”7 ‘Iﬂ'i?, Pﬂ” ! i and Sik 5 gave hl sher. y1e1&s of

*raln over gereral mean.f Seleetlon €14 1062 from Kurnool dlstr1ct of

,;;Andhra Pradesh, toppeu the' list with 22.8 u/ha, 53 4 per cent 1ncrease
‘1fcvcr cortrol, fol aWed hv IA 326 w1th 2.9 q/ha.-.

Three eebrles SIA 805, 1062 and 768 pave hlyher straw yleld
t an Arl a. L L, - ’ e coo - :‘»"-,:-,1. T e e ~.. -

3 1 3 State Trlala' Seven promising lines were selected at Napdyal}:

arom out of the local collectlons and stuml d during the previous-

SBASONS . Bes1ﬂes tne qbove, tWo prou1s1nr 11nes fron ueflenal Agr1~

 'cu1tura1 aesearcn Stat1on, Lam and one from ycrlcultural Research -
-Station, Anantafur were - obtalned for study in State Level trlal.l lne
- following . are»tne-detallea TWGIVﬂ’eﬂtrles were planted, in.a. randomlse

‘block design rep rlicated three tlmeshannet plots of 3 75 x.2.12 5Q ma

£11 the entries were sown on 14-8-81. Gcrmlna tion was satlsiactory
in all the_ental Se The crop prowtb was poor nue to contlnuous wet

conditions. A : S ) ‘ o

'
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Table III.2 Ferformence of Foxtail Millet Sclections, Iharif, 1981

o . Days to GGrainc. ..o o0 oo Straw o
Entry Origin 50 % Metu~ a/ha % over .. .q/ha | %-over
' blocm ritv ’ ) control control
SIL 1062  Kurnool 54 78 22.8  153.4 29.9 ;. - 102.2
SIL 326 ° Kurnocl 52 75 21.9  ih7.5 S28.1 95.7
SI4 1162  Kurnool 5. - 73 21.8 146.6 . 25.9 83,4
SI4 1253  Xurncol 5% 77 ‘91,8  1k6.6 27.8 Sk.9
SIL 395  Anenmtepur 51 7k 21.3  143.2 .. . 27.9 - 05.3
SIA 67 Kurnool 55 77 20.9  140.7 27 .4 9%.6
SIA 1142  Xarnool 5k 77 20.9  140.7 - 27.3 93.1
SIL 36 Kurnool 51 73 20,4  137.3 27 .4 93,6
SIL 242 Kurnool ‘53 76 26.3  136.L 26.8 91 ok
P 563 Pune 52 75 20.0 134.8 27.9 9543
ISe 377 Lnantapur 53 77 19.9  133.9 280% 96.6
SIh 17 Kurnool 55 77 19.9  133.9 27.7 9L o
Sik 805 Kurnool 56 79 1.5  131.4 20 .6 104,73
Ni - Nandyzl .. . 55 78 18,9 127.1 25.2 “---99.6
SIL B Karnool 55 77 18.9  127.1 29.2 . 88.8
" SIL 341 Kurnool 5% 7€ 18.6 125.4 28.2 96.1
SIA 1171 - Kurnool 52 75 i8.1  122.0 28. - 9547
SIA 1135  Kurnool 53 7 17.5 117.8 2745 . 94,0
SIk 1931 Prekasan 54 78 17.1  115.3 27.8 94 .9
P 768 Pune 50 78 16.7 112.0 2%.8 ~ 101.7
7 765 Pune 53 77 i6.6 . 1i1.9 25.% 100.0
SIA 1842 Prekesam 56 80 16,4 110.2 273 93.1
SIA 1085 Hurnool 53 77 16.0  107.0 26.8 91.4
F 764 Fune 54 77 15.7  105.0 29,3 -100.0
SIA 2134  Cuddapah 5% 77 15.2  102.5 20,3  100.0
X2 Kevilpatti 55 79 15.1 101.,0 270~ - 92.3
Arjuna  Guntor 54 77 14.8 100.1 29,3 . 10040
GZ 22 ' Guntar 5% 77 14,2 95.8 27.0 . 92,3
General Mean 18.6 -~ - S 28.0 0 -
Significant cr nor o Yes. = Yes. . 7 =~
- SE S o 0.47 - 0.64 -
) ; : S 135 0 - ©1.82 -
cvyg ‘ 0.0k - 0.0% -
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Table III.% TPerformance ef Foxtail Millet Selections, dharif, iS81 .

Veys to - ' . Grain Straw

tatry vrigin 50 % Matu- a/ha % over g/ha % over
Bloom - rity - control - -control
514 326 Kurnecl 52 . 75 - 13.6  110.2  16€.6 96,4
S1h 1842 ~ TPrekasanm 56 80 13.6 110.2 . 16.6 . 96.4
SIL 395 bnantapur 51 7h 13.5 -109.2 i6.1 93k
SIA €7 Harnool 55 77 13.5 108.2 16.0 2.7
S1t 1283 Karnool B3 77 1%3.5. 108.2 -~ -15.7 91,2
SIA 242 Xurncol . . 53 7€ 1%.2 10%.1 1C.4 54,9
510 B Guntur - 55. 80 13,2  103.1 © 16.7 - 97.k
ISe 377 bnanteapur .~ 53 77 . 1%.1  106.1 0 16.1 93.k
S1A 11735 Xurnocl . . 53 77 13.0 105.1 16.0- . 92.7
N1 Nandyal "~ .~ 55 78 12.7 153.1 ‘u_16.7" 97.1
288 £ Guntur 55 80 12.7  10%.14 | 16.1 © 93,4
Lrjuna Guntur - 54 77 . 12.3% . 100.0 %7.2 - 1030.2
General Mean - - 13.1 - 164 -
Significant or ne - C - Yes - Mo -
CE - - - 9.25 - . - -
- .Cp ) - o Du7k - - -
CV % _ - - 0.03. - e o=

The grain yield differences were siznificant (Table 1I1.%3). o
£11 the emtries gave hivher grain yield then Arjuna., SI4 326 and 1842
topped the list with 13.6 g/ha each,

The straw yield differences were not significant. -None of the

entries gave -nigher -straw than Arjuna. -

5.2 Hecombination Breeding: Foxtail millet is a highly self poliinated

CTop, S50 for the varietal improvement was achieved by pure line selection
only. For échieving higher yield‘potential and te¢ induce earliness and
high tillering, hybridization programme was initiated during Lharif,

1980, Crosses were effected by contact method.and were sown in sbservation
rows along with their parents during summer, 1981. Nome of the hybrids
were found to be better than the parents., No single ylént couaid be

collected.
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F«3 Mutation Bresding: ISe 119, Lrjuna el N 1 were irradiated at

20, 40 and 60 ki and ware sown con 15-2~80. Four bundred and eighty
single plant selections vere sown on 27—7—80.. Scventy lines in I8¢ i1,
66 in Arguna and 5) ‘in N 1 were’ el cteo'Ior stuﬂy in 13 gensiation.

.Tbeoe were agoin sown on —9~ 1 qu fOllOWlhq lines were found to be
L

. Propising' . . e e - T T R Clewba e e e ewmmpee s

ISe 11935 Mos. 1, 4, 12, 14, 22, 26, 27, 31, 32, 39, 42, 43,
° uh, b7, 50, 53, 54, %7, 64, 167, 227, =nd 363-(22).

Arjuna 3 Nos. 1, 10, 12, 13, 15, 17, 20, 26, 28 end 44~(10).
N1 s Nos. 15 and 17 - (2).

-All t*" above 34 entries were sown on 14—8-81 in an initidlil'-
evaluatlon trial along with 18e 119, xr]una and ¥ 1 for comparison.
The followlng are the detyllo. The entries were plaateﬂ,in c r&ndoﬁigci
block. design replicated four times in a net. plot of 3.79 x.2.12 sq.i..
Germination was satisfactory in all the entriese The crop suffered

much due to excessive and continucus rains.

The results were sigmificant both for croin and stravw yields
(Table TI1.4). Seven selecctions(1i9-6k, 119-36%, 1i5-53, 115-31,
116-227, & hi and 115-42) gave higher yield than the three controls.

‘

solections (119-42, 119 -64 A 20, 119-?/7, 119-363 and

119-27) - gave higher straw yield than Lri une , the_bigh ylelalng control.
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Table III.4 - Ferformence of Poxtail Millet Selections, Zharif, 1981

Days to .. . Grainiu:too Straw ;
.50 % .Mate— - g/ha - % over g/ha % over ..
Bloom rity . - ;..-;Jcontrﬁl.-,,‘< ..___control

Entry =

119-68 - 557 8l . 16,0 1281
19-303 .. .55 80 . 15.5. 120:6.7
1454573 © .56 M 8L T k5 11268 . i

. 106.0
. 2210340
9740
78.0
183.0
107.1
- -104.8
A 101,2
7 8.1
81,0 -

N
B

. 3319-227 .. -+ 54 80 . 1k.2- 1108 ° 70
kT 56 .. 82 ‘14,0 108.8
110-62 . -~ 56 .81 . 13,7 0 106.9:
CLo26 56 81 13030 0103397
119-27 © - 56 - 81 13.3 103:9.: ¢
N1 .55 80, +13.3 - -103.9
119 - , 56 81 . .. 13.2° 102.9
A1 56 . 8L - 13.2  102.9° 86.3 . -
L 17 ... 55 79 . - 13,4 0 102.0 - . 92.9
N7 - . 57 83 . 12,8 400,90 16,7 79.2
-Zrjuna 54 - 79 12,3, 100.0° - 21,1 100,60 ..
A10 56 . 81 - 12.8 ¢ 100,0 2046 98,2
119-14 56 8L . 12.5 9741 17.6 . 83.3
119-32 . - - 56 81 12.,% . 9617 17.0 . . 80.4
N45 .., - .57 . 83 11°.9 93.1- "~ . 19.2 9.1
119-43 -5k 79 - . 11,8 92,2 - 21.1  100.0
119-39 56 8L T 11,7 0 91,2 - 26,0, Sk.6
A 12 56 0 81 “11.7 - _91.2 20.3 95.8 -
119~167 . 54 79 - 11,7 T91.2 - 17.5 - 82.7
115-50 ' 55 79 . 117 (91.2 76.2
119-%7 . 56 81 - .- 11,3 . 88.2 7840+
116=5L - B5E 790 - v 1i.3 . 88.2 15958, .
119-12 . . 56 82 . 114 86,3 . 881
ChA15 0. o o858 80, 11.1 0 86.3 - . 88.1
119~54 56 81 - 10.8 84,3 - 85.1,
11626 - 5k 83 10k 8104 8847
119-57 56 - 81 10.3 80.L - 81.0
119-1 . 53 78 C 10,2 9.4 78.0
A 13 56. 81 10.2 . 79,k 79.1
L 28 . 56 8 - 9.7 75.5 86.3
119-22 © 56 82 - 9.6 7k 72.0
5 26 56 . 81 8.6 - 66.7 9842
119-% ' 54 - 79 843 64.7 73.8 °
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General Meen . : ' 12.1, - i .
. Bignificant or not Yes - Yes = -
SE . 031 - Oek5 -
e . : 0.88 - 1.28 -
v , ’ . 0,05 - - 0.05 -
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L4, MANAGEMENT OF INT(TS

&.1 Sunner Irrlgated Experi._lwtsu Two experiments were studied during

uummer season, 1981 wnder irrigation.

Lefoad Varieties x Inter and Intra dow Spacing: An experiment was conducted

to determine the optimum inter and intra-row spacings for twe promising
etafia cultivaﬁé undier agro—climatic conditions of Nencyal valley of

ﬁ;fhr% Praaeah.

- The experiment wes laid out on clay loem soils at the farm of
~eg10na1 Lgricultural Research Station, Nandyal during summer, 1981

_under 1rr1ga§ed_conﬁ1tions.

: qu proﬁising va%ieties SIA %6 and Jodhpur 19 were grown et.
three .inter ro? (2@, 25;and 30 cm) and three intra . row spacinge
(5.05 7.5 end 10 om). SI4 36 is a tall, medium dardtion. (80-85 days)
variety, while Jodhpur 19 is a dwarf variety with. 6) days crop yeriod.
Ealf of the total N (30 kg/ha) and entire ancunt of phosphorus
(30 bg P 0 /na) were broaﬂcasted before SOWinf. 1/4 of the total
nitrogen (15 kg N/ha) and the remaining 1/k of nitrOpcn were top dressed
at max1mum tillerind ana flower1n& stages.

h LA .
o s .o

- - The experiment was laid out in a split plot design with:three
replications. Varieties were kept in rein plots, inter and intra row
spacings were in sub plots, and.sub sub plots respectively, '

. /

- SIA 36 a tall variety with medium duration sig nificant}y out
yielied uochpur 19, a dwarf short duration variety in grain an@ strav
]1e1~c (Teble 111.5).

- Close inter row spacing (20 cm) géve significently higher grain
and straw yields over 25 and 30 cris, 25 cm is superior to the wider
spacing. '

A1l the intra-row spacings tried gave similar yields in both

grain and strawe
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Tahle II1.5: Grein and Straw Vield as Affected by Verieties,
‘ = Inter and Intra-row Spacings ' - :

Grain Yield = i Straw Yield" ..

Treatment (q/ha) | _(q/ga)
Varieties
CJochpur 19 26,8 et o500
SEKI i 1 .2 047
b 5% 5.2 | 34
Inter~row Spacing (em)
20 ) AP R 35.9
25 B T2k . 209
3.0..“._ e+ . o PRR T f 26.”2 P o . SR e 25..1
SBm + . U B 1.7
Co 5% ce 3.1 k.0
) Intra-fow Spacing (cm) ‘
5.0 g 2541 %1.0 0
75 : o 2.3 . ‘ 3540
10.0 , B> i 29.7
SEn + - 0.6 U 0.7
Co 5% ' - : -

.
13 AY

ho1,2 - Varieties x Nitrogen Levels: WYWith 2 view bto study the.response .

of high yielding setaria cultivars to nitrogen under irrigeted conditions
an experiment was conducted at Regional Agricultursl Kesearch'Station,

-~Nendyal-during -swmer, 198i. . EERTERI

The scil type of the experimental plot was clay 1oamiha§ing a
H 844, organic carbon 0.42 percen%?an&-évailable—P 15 kg/ha. The
treatments’ consisted éf two setaria'éultivars?(51ﬂ136;and.Jodhpur 19)
and seven nitrogen levels ( 0, 27, 40, 60, 80,"f60 and 120 kg ﬁ/ha)
neﬁlicated thrice in & rondomized blbek desigh. Bhosphate ‘was applied at
.35 kg PQOS/ha. Half'bf.N aﬁdzail phosphate was applied at the time of
sowing in the form of Urea and single super phosphate’. Zest of the
rnitrogen was again éplit into two eﬁual halves and applied at maximum
"tillering and flowering stages of the crop. V ariety Jodhpur 19 was

“earlier in ﬁathrity by 15 days ‘than SIA" 36,
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S1A 36 recorded the highest grain yield and gave niore than
uouh“ur 19 (Tdblc IiT. 6) The forper  caltivar also gave blwher straw
~yield because of 1ts bette1 tlllerlnp and mord rlant helgh over
uoohpur 19. o
A 51gnificaht‘respohse-to N was cbtained -uptc 100 kg N/ha beyond
whith ne significant increase was observed in grain and straw yields.

The response to N was thus guadratic nature.

Table II1.6: Grain and Straw Yield as Affected by Varieties ¢nd
Nitrogen Levels: T

”u‘gg

o %

Proatiment - © 777 Grain Yield Straw Yield
Treatae (a/n2) (a/na)
h Varieties
Jodhpur 19 1747 15.7
SIL 36 23.0 25.0
SE+ 0.7 0.9
CL 5% 241 2.5
) N-rate (k@gN/ha)
.0 10.3 9.2
20 14.0 13.6
5 - 18,3 19.5
R 22.5 20,1
2060 23010 e
100 27.0 7.6
igo © . 28.8 29.2
. SEm + - 1.4 1.6 e
3.9 B8

No interacticn was found to Be.significant.

1.2 EKharif (Rainfed) Experiments -

k,2.1 General Infoimation: One tractor. ploughing was given to remove

~ "the cotton and sorghum’ stubbles as these two .were the preceding crops.

‘hfter recelvlnp sufficient rainfall light ploughing was given with a )
six tyned gorrus Sow1ngs were cdone in the first fortnight. of July
ans good gernination was ¢btained in experinments.sown before 9~7-81 as
there was sufficient m01stare ‘in the soil profile. Becau se of
contlnuous severe drought for 18 days coupled with hlvher teriperatures

the crops sown after 9th Jaly did not -properly germinate particularly
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castor and cotton which were sown ds inter crops. - PRopeY Hieasures
like thinning of ‘seedlings, compacting the so0il in betwéen rows to
avoid more loss of so0il moisture were'takén'u?'tq»save*tehler“éeedlings
from droughts Hesowing of intercrops was baken upiin tii¢ secend fortnight
cf July (22-7-81) and subseguent rains heélped in complete germinationa
Thinning-of seedlings, gap filling- anu top ureus1ne of fertlllzerc coulh
' not be taken up as scheuuleu becauso cf cnntlnuous Heavy rains,
Yellow1ng of seedlings was. notlcec 1n.few pdtches_where the rain.water
staegnated. Tof dress1ng w1tn 20 kg N/hd in tine sbape of Urea was given
1n the lust week of Aubust except 1n fert111z=r trluls. Two hoelngs
were blven to the crop with a wheel type ho to break the hard soil

crust formed due to continuacus. heavv rains . e“rerlenced during the seascns,

Yarly matured. varieties could not be harqested'in-time because of

continuous rains @nd thus grain shedding was noticed. -

Severe incidence of army worm was noticed 'in the second weels of
September. (Armyworm demage was alsc. ékpérienced duaring the same period
in Aharlf, 198O) One ¢praying of Nuvacroq @ 1 ml per one litre of water

was ﬂlven to control the pest.

- H . . . -

h.2.,2 Varicties x Dates of Sowing: ﬂ'fiplﬁ trial was- iuld down durln
Kharif, 1981; The trééfmgnts idcludeﬁ ﬁﬁelve cultlvars of early, medlum
and long durat;dn ané fgur-détgs of sowing at an<in+erVﬁl of ten days.
The éiﬁerimeﬁt'was laid out in:q split“flo* i s1bn W1tL three. repllca—
tions. The dates of siwing as main plots and entries as sub plots were .

kePt: ] 1fl V

8 - . EP

. - Early °ow1ng 1n the flrst fortnl ht of July ba a 51pn1flcant
advantabe in bettlng hlpher fralﬂ and ét raw V1eld. Aé fhe sow1ngs delayeu
drastic - reduction Ln.gga;n»anﬂ straw ylelds,were notlced (T“ble III 7)

No significant difference: wgs}seqnq;n.boﬁh‘total anu‘producu;vgnv
tillers due to delayed éowings. The 1osé in grain &iéld was dne to
delayed sowings result 1np in less nuzber of greins per earheads Bar

length and number of branches per carhead did not affect bra1nh yield.
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“Among the entrles, ‘medimm dufation varieties recorded

 grain yield over shoft and long duration cultivers. = Jodhpur

higher "~

16 and -

20 (short duration verieties) and $0°3 (lohg duration variety) weré

cn par with control in pxoln ylelL'aﬁu the rest of thé cultivars

are superior tc’ control Ar }unu

Tatle 1I1.7: Grain and -Btraw Yields and-yield components as
fff ected by Varieties anc Tates of Seeding
Treatment . Tillers/m - Bar:. Brenches/ frains/ Grain  Straw
. ~Total Produ~  Length IEarhead -Barhead Yield Yield
S cbive (em) (M) - (No)  (a/ha) (a/ha)’
. _ N Dates of Sowing '

8-7-81 63.0 66.1 11.5 = 42,0 572.4 17.7 50e3
18=7=81. i 57.3 - 53.9 10.7 - 41.0 570.1 17.3 . 41,7
12-3-81% 54.1 5061 11.4 40,9 405.7 12.% 393
22-8-81% 55.2° 8.1 11.0° 42,1 38540 13.0 - 35.3
SEm + 3.7 . 5.0 0.3 1.2 741 0.50 0456
€D 5% 0 v - T Okl =~ 24L.6 1.72 7 2.24

I Varieties St ;
Jodhpar % " 62:L 7 59.0 "8.5 ¢ 21,24 306.5 1%.7 2647
Jodhpur 11 64.7  60.7 7.9 25.4 305.1 Ak 2727
Jodhpur 19 53.2 . 50.8 9.2 26.6 376.1 13.0 26.3
Jodhpur 20 59.8 57.0 10,0 31.6 295.8 12.7  26.0
SIAZ 367 - 5he2" " 5048 10e1 © -~ 4SJL . 54043 .. 1643 :.38.3

~ISe 377 .. 49.6. 4k.3 16.1 6045 901.2 . 22.7 45.9 .
SI4 1085  52.2  48.9 15.2  6h.5 734.8 14,0 42 %
‘SIA 326 56.0 - 53.6 12,6 61.6 = '878.7 T20.0 - 52.9
ST 805 .. 71.9 0 634k T 10,9 -, 29.2 | 272.6 16,3 . 45.9

€6 3 | 62,9 58.8 9.0 22.5 287%.1 11.7 56 49
CSIA 5307 1 65.6 6l.x - 12.1° 53,9 165.3 15.7 - 5540
Arjuna 51.k 46,0 11.3 51.5 136 .4 16.7 5540
SEm + 3.5 343 Ools 2.9 26.7 1.1 2.9
Co5% i - Gub 9.0 1.2 e 735 2.9 8.0

| * Sow1ngs coula not be taken up, as bcheduled (at 10 day51nterva1s)

because of ge

7 anu contlnuous ralns. ,

o
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Table IIL.0: Dates of Sowing x Varieties Tnteractlon on Humber
cf Gra1ns rer Earhead

Jates af uow1ng

JJorieties L, 84-_-7;.__81 e
Jodhpur T 39G 35«\ L .265 B
Jcahrur'11 e am 257 429 . 269
-Jodhpar 19 354 4QZA ““fj395
- Jedhpur 20 310 418 o5
- STk 36 - 664, . 636 . 466
- ISe 377 1098 ,‘1015 T
- SIA 1085 . - " 552 ,.-.8G3 581
‘% BIA 326 1 7 1061 100h 223
5o 816 805 . 328 'K‘M,BEO L 20h
L3 Do eooBe oo 3060 . 226
SIL 5307 . Y599 0 575 i 35k 65
Arjuna R < Ts R Y | S, 306 321 0. 436;
Mean . ° ' ... . 572 516 koG 335,
For comnarlnp ‘means of dates of aow1hb' Bt - CD 5%
" at”varietal neans e o 51.6 . 15945

For comparing verietel means at' the .'\53;4 o 14?.9_
same date of sowing . . - . R

Long deration valletles recorded hlgher straw yield followed by

medlum uuratxon valletles.- Short duratlon varlet;es recorded’ the lowest

strew yield as they are dwarf in stature,

ulgnlflcant 1nteract10n between dates of sow1ng and varletles
was found in pumber of gralns per earhead (Table I11.8), and grain
yield (Table 111.9) '

All the varieties under test showed reduction in number of

gra ins per earhead and correspondlngly the graln yleld as the sqw1nps

were delayed,
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Table 111.93 Dates of Sowing x Varieties Interaction on Grain

Yield (g/ha)

Date of -Eowing ©

Vorieties 8701 18-7-81 12-5-81 ?2—8—81 Mean
Joanpur 3 .0 14,3 16,0 11.0 - 13.3 1347
‘Jodhpar 11 * © 1640 18,0 C10.3 0 13.0 14,3
Jodhpur 15 "7 . 12,3 14,3 12.7 12,0 13.0
Jodhpur 20 ST L1100 12,40 12.7 T 1k7 1207
S1k 36 Ly 1647 1847 - - 1k3 0 1640 16.3
Ise 377 e 33 3 C3047 1k 1207 12247
SIh 1085 e 14.0  ~ 15.0 16.3 100 14,0
SIA 326 - 26.0 . 22.3 18,0  13.7 20.0
SIA 805 L2347 1543 9.0 13.0 16.3
ce 3 o 15,7 12.3 8.7  10.0 11,7
SIL 5307 - - 17.3 22.0. - 9.3  14.0 - 15.7
Arjuna e 11.9 9.0 943 - 13.0 10,7
Mean L1707 7173 1203 130
. B x 0. OO 5F
For.ccmparingfméans of dates of sowing at © 0.08. _,E;QE
varietal means _ o e s
- For conrarlng varietal peans dt the " : 2.1%“lwwww4§;§2

sene date Pf sow1rg o

-“4 2 3 Varletles X, NitAOfen x_Pnosrthorusg: To study the responge of

. three setarla entrles of different crop periods and nlant type

'(Jo&hbur 11, SIA 3£, and Ariuna) to different cemb1nat10ns of nitrogen

eet—

(Q 20, 50 andé 60 kg N/ht) and phosnhorus ( 0 and 20 kg Agﬂs/ha), a
trial was laidout aurlng ;harlj, 1j81, in-a split rlat design with
three‘repllcutlong, Yorieties were kept in nain rlOua, ‘N-levels in sub

plots'and°§hgsphorus levels in ultimate plots;“ e ) -

. Half of the dcse of nitrogen and the entire adount of ¥ 0. were

25

applied at seeding. The remaining half cif nltrOfeq was given at .

tillerihg.



tue otbnr entrlos unacr
test (JﬁuhLur 11 and nx‘ua“) in grala V1e}f' A’1ﬁna, a t¢11 tﬁlch steﬂﬂeu

her m,m "j’.fi.elé‘(Tr'b].e 11~1.1o). Thoa:f?h_...

erlety r@corued signi’ibanﬂlﬁ;hf

the lcngtn uf earhe ady dil. nomber of braqcncr ~-“-""ar bafhea@ recor ed was .
nore in Arj a tHese characterel 1idl nft ce Lrlwute to grain yield as:_‘
this cuitlvar rec~ iad - the lovest grain yield of a;l the vafietieé unlier:
test.f In case~of nirther of grains per earhea&,>SiA 36 recorded more and

the sanie variety -stood irst in grein yield.

8

51nn1f1cant 1ncreds in grain yield was observed by N—apgllcatlon

only upto 40 kb N/ha, wh reas signific.nt increese in straw.yield wau

bserved upto 60 kg N/hah:thg'highest level tested. Theugh there was

increase in number of grain per earhead upto 50 k N/ha, the rrdln leiL”
4id not increase. This may be due to less ﬁrOJuctlve ShOGtu recorded &t

higher'l el of N tested,

v

Slpnlflcant response for Fhosrho*us wvas observed in case of

grain yleld and thls vas due to increase in graln number per carheec.

Cenotvpe x fert111zer 1nteract1on was olrnlflcant (Tuole I1x. 11)

in case of grain g/earuead and gr 1n yleiﬂ (Tu sle I1X, 1h,.

-4 2kt Jarletles X Spa01np X" N-levels. An experlment was conducted to

uetermlne the effect of inter ‘Tow spacing at ulfferent fertlllty levelo on
improved setarla_var1et1es. ‘This trial was laid down in a spllt glot[
design with Vériéties as main ‘plot treaﬁments, spacings as sub plo{i:
treatments‘éndAN-levelsvas altidate plot treatments, The: data on' grain

ans straw yield and.yield attribﬁtes was preaeﬁted in.Table“III.ij;

SIL 326 produced more grain yield whichvwasvéigﬁif{caﬁtly.ﬁigﬁer
thaﬁAJb&hpur 19. More grain yield in £I4 326 mey be attributed to ear
ength, number of.branchQQ/earhead and number of“gfainé/earbead.AThough
SIA %26 recorded less number of tillers, it recorded more st*“w yield

because of more nlant height.
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.Table I11.10: Grain and Straw Yield and Yield Atiributes as
Affected by Varieties, Nitrogen and Fhosphorus

varietal means

Treatment Tillers'n Ear lBréncbes/‘Grains/ Grain Straw

' - Total® Product-- Length narhedd Earhead Yield  Yield

: - ive (pm (No) (No) (a/ha) (a/ha)
* Varieties
Jodhpur 11 56.3 52,0 8.5 26.7 254 .2 10.9 19.8
SIA 36  50.0 47.0 Ge7 k9.3 529.3 12.1 26.2
Arjuna 5C 0 7.0 - 10,5 59.2 3704 9.7 314
SEm + 2.6  2.57  0.15 0493 1.01 0.0k 0.03
Ch 5% ~ - 0.58  3.63 3.97 - 0.11
' N-Levels (kg N/ha) .

0 S k6 41,3 8.5 1.9 351.3 7.9 16.9
20 . 5k.1 - 51.9 9.6 41.7 363.9 10,7 24,0
Lo . 59.1 5343 9.9 47.8 387.9 12.8 29.3
SEm + 2.86  3.58 0.06 1.37 9.02 0.01 021
Co 5% - - 0.17 5,07 - 26.81 0.03 - 0,62

P-Levels (kg PéOs/ha) '

0 52.6  48.9 9.l 45.0 380.9 . 9.5 24 .6
20 . 51.6 48.4 9.8 45.0 388.k 12.2 26.9
SE #+ 1.96 1.68 0.1 g.61 3,24 0.01 0.02
Cb. 5% . . - - 0.3 T - 0.02 -
Table IXT.11: Genot]pe x Nitrogen. interaction on’ graln/earhead

L N-Levels (Kg N/ha) _.- '
Varieties 0 50 0 5 M??E,m
Jodhpur - 11 230 256 262 269 254
SI4 36 438 50k 542 633 529
Arjuna \ _ 386 350 361 385 - 370

Mean 351 370 388 49

SEm + v 5%
For comparing varietal means at 19,17 . 56.96

: the same level of N . ‘

For comparing N means at the 22,11 €5.68
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SIA 326

L8 .6

L0066

o 58 .

....,.,1.'. £ VRN

4950

42,7 a
1.92- ¢

x5
5244
..o 1~:19 e sre et
3.12

var

45,5 -

k1.9 1

0096 e ~
- 1,41

___Jsigsﬁ

N 8.5

27;2
59 5
1,58

1.7
0.67 -

.Monacl_g;(cm)

Fertll

10.7

10.0
9.7
0.26

k1.5
§3.7

1ty Levels (

29643
7774

S Uy 1

- 6. 81 -

6

b/

5453, ;

L71.9

ha)

37. 9
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EB8
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L2207
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1072 438
10.7
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89.96
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©53.8% 30

w781
e g e

T
30.77
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27.7

26,4
‘42,5
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Closer spacing gave higher grain and stxaw}yiél&yc-More grain
at higher plant population level may be due to m&fg number of grains/

earhead.

. .
- - N application increased the grain yield Gver i%é;bfeﬁédiﬁé?ﬁﬁ
rate. “Applidation of 30 and 60 Kg N/ha increased the grain yield over
ne nitfogen, Eimilar trend was cohservéd in &traw yielde The irereased .
grain and‘gtféw vields by increased Nfrates_maymbe attriboted to-- -
increase in ear length, number of branches andfnumber of grains per
carhead. Increased straw yield at higher.level of N may be due to
more tilleriﬁg. o '
Genotyéé.x Spacing end genotype x N interactions were significant

on grain and straw yields respectively (Table IIX.ik and III.15).

Table III.1k: Genotype x Spacing Interaction on Foxtailﬁhillet
Yield (q/ha)

. S Lo Spacing (cm)

Variety : 50 25 30 Mean
Jodhpar 19 21.9 23.0 20,0 21.6
STA 326 | 3C.7 25.7 20,7 . 27.7
Mean 0 29.3 2.2 20,2

SEm + CD 5%
For comparing means of spacing : .
at varietal means 0.05 0.15
For comparing méans of verieties ~ 0.04 0.26

at the spacing

Table I11.15: Genoﬁype x N-level Interaction on Straw Yield (q/ha)

, N - Levels (Eg N/ﬁé)

Variety 4 ™3 30 — A Mean
Jodhpur 19 15,0 . 20.7 .. 303 . 1.7

Mean 16.1 2.8 32.8
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CB 5% .
For compering means of N levels 0.2k
at varletal means . : _ o
For comparlnp varlﬁtal means”@t S

the same level of N

L.2. E ulo-fbrtlllzatlon Trlal The experlment vas ldld out durlng

__Vharlf i981 1n a randomaaed blocx dpblgn with feu” repllcutlons. The
_’tre atments 1nn1udeﬁ 1nocu1at10n w1th Az0591r111um in the mresence and

absen@e_of.nlt:pgen._ The test variety was Arjuna.

Nltroacn ‘application proved to be beneficial to setaria, ITnocu-

lumlon with Azosnlrlllum in the _presence of nitrogen proved to be

_ saperior than N apallcatlon alone in. enhan01n the yleld a*trlbutes
znd grain and straw yields (Tdble I11. 16) Among the nitrogen levels,
no s1«n1flcant dlIiefenbe in graln ylela was observedu I case of

straw yleld N apﬂ;lcatlon increased the same.

Table 111.163 _Effect of Bio-fertilization on Foxtail miilet

ATréétﬁent. Tillers/m ‘Ear - Branches/ Grains/ Grain Straw
N Total Frodu- Lengtn.Earhemu ~ Barhead Yield = Yield
,ﬂtlve () (Na} Lo T (c/ha} (g/ha)
Control 28.2 25.5 ok 39,4 o291 6.0 13,3
Lzospiriilum 27.8 28.0° L.9 37,7 ° 297 . 8.0 17.0
10 g N/ha  36.5 - 32.2 .-7.5 . 50.1: - .38¢  11.9  25.0
20 Eg N/ha  40.5 . 37.5 -8.2 51,9 . 432 . 134 3540
10 Kg N/ba  37.7 36.5 8.5 52. 50 E2G . 1k.3 3747
+ Az0 e L o o
20 Kg N/ha  41.0 4.0 8.7  55.1 159 18.0 L340
+ Azo : ' ' . S
SBim + 1.h .,1,5u.f0.§ﬁv 1.2 35,0 t.l T 2.7
-bD 5@ 4.3 kb '1;2= 3 5-~L»%105T6~- Fu@e . 8a1.
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Sl - 5. EBST MANAGEMENT

5e1 Survey cf Foxtail Millet Pests

~oe restss onic of the vlaces in XYurnoo snantapar
jelal . Storaze festss Some of the pleace fournool, hAnantapur,

3

Cuddapah and Irakesam Districts were surveyved for the storage methods

X

and storage pests. ' C :f?~----¢#}~<-ﬁi

(

2I'Noo istric he wviilages Gadigarevaia 1venu 2

In Xurnool District th lages G ga a, Gad ia,
andikotkur, Atmekar, Xoilkentle, Amadala, Gulamn ‘iﬂeu anrranan i

Nandikotkur, Atmekur, Koilkuntla, fmadala, 1 ab net, B all '
wk, Kolimigundla, Donnagiri and Jaladurpam, and ih Lnantopur District,
Owk, Kol gendla, D ag and Jal gam, 2 Lna pur District

Raghavdrajupaili, Nandipadu, Anantapur, hekalacunta, Urvakonda, Fen

Ahobllam, P. Kotha kotd, Vazrakarur, Peravali and- Lhucpull were visited.

In all the ubove _areas, foxtall mlllet is the main crop.\{Thé

graln is. stored in 'Garlselu' rade of stone or "Gadelu" made of bamboo,
mod pots or gunny bags. No pest 1nc1dence was rckorted in storu\e
in all these regions, When plenty of grain is availeable, it w111 be

stered upte two years. B , -

5;1 2 Field I%st¢. Fleld visits to Anantavur and Western parts of

<géurnool Dlstrlct where vast _areas of black 5011 were sown w1th foxtall
millet were surveyed for pests.As ra1ns were received tnroughout tne_

Xbharif perloa, the growth was.very good. Uhusually Tow to hlgh

1n01dence of armyworm danage was noted 1n some localities 01 Kurnool,

hnantapur apd Caddapahe. This. is the first time that sach an 1nc1dence
of pest was noticed. At Anantapur 80. per cent of 1eaf areca ond. some

earheads were demageds (Tuble II1.17)

5e2. Screening : " . o 3

cees

5.2.1 Coordinated Trial=i3:  Fifty entries were sown.on 1&-8-81.

Each entry was sown in two rows of 3.75 meters length. Thlnnlng was

done on 25-3-81. -

On 28tk day, scoriﬁg for beetle incidence and shootfly incidence
would have been done but for the continuous rains. In the early stage,
no shootfly or berer incidence was noted. Even though the armyworm
appeared by second weck cf September the beating roins controlled the

- . \
the depage done te the crop was below nowmal. . .. . ce e

a,

est an

T



.;fTablq III;17 Insect Pest &urvey on Foxtall Mlllets, Kharlf, 1981

P

District’ Village: Crop sj;age ]l“;f)i;‘/r ea Name of the Pest ° o Stai)i:jddmace |
Kurnocl  Keilkuntla Earhead Improved = Leaf scraping beetle Light ' P
Amadala ' BEarhead ' Local Chaetocnena sp. : Light RO
. Gulamnabipet Earhead Local Armyworm (Mythimna sp) Light P
Banaganapall1 Mid.growth  local Armyworm (Mythimna p) + Light -
Ovk Mid growth - Local - ‘Chactocnema Sp. Light RN
‘Kolimigundla Mid growth . Local Chaetocnema spse . Light S R
Jaladurgam - Earhead’ Improved Mythimna sp. . Light . H
.. Jonnagiri Barhead ~  Improved Mxﬁhlmna,sp. Medium Do
.Anantgpprg HRekalagunta Earhead Improved Mythimna sp. Very serious . : . ., &
.. . ; Uravakonda  Seedling . . ILocal Chaetocnema sp. . - Light S
' Penahobilam' : Seedling . . Local ' - Chaetocmeme sp. . . ° - Light . . R
‘P.Kothakota Mid growth Local Chaetocnema sp. ©ooos Light o
Vazrekarur Mid growth Local = Mythimna sp. " Light i
Peravali Earhead Local Mythimna sp. , © Light {

Thagoali Earhead ~ Local = . Mythimma sp. : o Light

Note: -In Anantapur and Kurnool Districts the 1nci&encé of armyworm -was felt for
the first t1me. s T ~

6%
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Teble II1.18: Fest Incidence on Foxtail Millets from Bangalore

Bntr Leaf Scraping Leaf arhead demape  Yield
aLry by beetle deller by armyworn i (a/ha)
GS 13 : - .10
G5 55 : 1 ey
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The leaf roller appeared for the first tine in Zbarif season.
Qut of 52 entries, 1k entries had leaf roller incidence of 10 to 20
ver cent. Leaf scraping incidence was below 10 per cent in 26 entries.
In the 1ema1P1ng entries, the incidence was above normal. Arnjwor?
incidence anﬂ‘lts>damag?-was belov norpal. No danage was observed in
GS 13, 84, 176 end 675. Stemborer inciéencé?was however neticed.in
these entries. -GS 1374 wi£hiéféct“and narrov leaf character hadAnd]
leaf scraping incidence and leaf rqllera:‘Maiimum‘yields were.harvested

in GS 6k, 324, 1374 and 1738k, *°

5.2.2 Advanczd Yield Tfial—I (Statc)‘ A total of.26'eﬁ£riéé‘were sown

alongwith Arjuna and N 1 on 19-8—81. These were sown in-: a rendomised
“block design replicated four timés in alots “of 2.75 x z 6) SQem. by the
' Breeder. Due to continaous rzins the pect 1ncldence was low..Even tncn,

armyworm apJeared with lesq V1ralence. Three renllc4t1ans were

nrotecteu wh1le tne ?curth repllcatlon was lcft w1tLout urotectlon.

Table 111.193““Advance Ylela,Trialg Pest QCcurrence

Leaf Scraping =~ Aroyworm Damage to Ear

Epﬁry» (Score) Frotected Unpretected -
514 5 1 1.0 - 2
.. SIA 17 1 1.0 2 .
- EEAY36. 1 1.0 1
- BLL-67-. g 1.0 2
SIA 242 2 1.0 2 .
SIAh 326 1. 1.0 2
SI& 341 1- 1.0 1
. SI4 395. . 1 1.0° 2
"SI 805 2 1.0 B R -
SIA 1062 o1 1.0 2
SI4 1085 1 1.0 2
SLi 1135 o1 1.0 2
- SIk 1142 1 1.0 - 2
SIA-llEZ 1 1.0 g
‘SIA 1171 1 1.6 o2
SIA 1253 o1 1.0 -3
SIA 1842 1 - 1
SIh 1931 _ N 1 0.3 2
S1e 2134 I SR » I . 1,3,; iy T2
1Se 377~ : - » 1 1.0 .3
GK 22 .2 1.0 2
K2 ) 1 1.0 2
P No 563" 1 - 0
P No 764 1 1.0 S 2
F No 765 I 1.0 2
P No 768 1 - 1
N1 _ i 1.6 2
4irjena 2 1.0 2
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Thn pest pressure was low but the nax:qaﬂ incicence was upto
30 per cent (chle I11.15): P No 563 recorded no aury woma incidence.
.The grain yield varied from 9.4 to 28.1 ¢/ha in unprotected-to 22.1
to 39.8 g/ha in protected plots. :

A

5.2.3 State Level Coordindted Trial: Sclected entries were sown on

- in & randonised oc cplicated " four times.  Leaf scrapin ;
12-8-81 in e randomised block replicated’ £ times.  Leaf scraping

beetle and armyworm were noted.

‘Table II1.20: Scoring for Pééts‘iﬁ State Trial

Botrv - Leaf Scraping - _Armyworn demage to earhead
saLry (Score§ Protected . Unprotected
288 & . 1.6 T 1,3 2.0
410 B 1.3 1.3 . 2.0
SIA 377 2,0 2.3 " 5.0
STE 67 . 1.6 1.3 2.0
CETA2h2 ¢ . . 2430 1.3 2.0
SIL 326 - . 2.3 1.0 2.0,
STA-395- ~=—==" " 1,3 16" 3.0
SIL 11735 . 1.% 1.6 2.0
SIA 1253 - | 1.3 1.3 3.0
S1A 1842 1.3 1.3 2.0
N1 2.0 2.0 2.0 "
Arjuna 2.0 2.0 3.0

The leaf scraping incidence was less (Table 11X, 20). Afﬁyworm
incidence was slightly above centrol with 2.3 in the gﬁﬁfy s1h 377.
Under unprotected condltlons, S1E %77, 395 and 1253/@5 much suscevtlbl-
lity as the £rjuna. The remeining eight entries were having less: than

20 per cent incidence.

5.2¢4 Ccordinated Yield Trlal of Nandyal Varletlcs° A total of.13>

entries were sown on 12-8-81 and replicated three times, A11 the
13 entries hed low leaf scfaping danage than Arjuna (Table Ii1.21).
Eleven were also having low earhead damage. SIA 395, 805, 1842

and ISe 377 had the lowest scoring of 1.0.
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Table I1T.21: DPest Incidence in_Nanﬁyal Varieties

Fntre ) Lead Scraping Lrnyworn damage
R {(5core) +to earhead.

SI4 36 1.0 2.0
SIL 67 1.0 1.6
SIL 242 1.0 1.6
SIi 326 1.0 1.6
SIL 395 1.3 1.0
SIL 805 1.3 1.0
SIL 1062 1.3 1.3
CIA 1135 1.0 2.3
SIA 1142 1.6 : 2.3
1A 1253 1.3 1.3

SIL 1842 1.3 1.0
SIA 22 1.6 2.0
ISe 377 1.3 1.0
Lrjona 2.3 2.3

lines vhich gave better yields

Fe2+5 Initial Evaluation Trial: 36 M3
vere sown in o rendomised block design replicated four times. As the
leaf scraping incidence was very low, earhead demage was scored.

Twenty entries recorded less demage (Table IT11.22). .

Teble I11.22: Earhead Demage in Irradiated Progenies

Progeny . 77 v - e Armywornm Damage to Rarhead

ISe 119 20 Er 1 - E 1.6
~(do= . N 2.3
-Co=~ 12 o 1.0
~Go=— 1% : 1.0
~do=- 22 1.6
~( 0= . 26 . 1.3
7=é-do- ' 27 1 03
~do- 31 1.0
~do=- 32 1.0
-0 39 1 06-
~do— L2 1.0
~Ow~ 4% 1.0
—do- Ll 1.3
(o= 47 C 1.0
~do~ 50 1.0
~do—- 5% "1u
=do~ 1 1.0 .
~do~ - 57 1.0

Contd. 0
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Table I11,22 ¢ Contd..

Progeny : Armyworn Damage to Borhead
ISe 115 20 EKr 64 1.6
—om 167 1.0
~do= 227 1.3
~50=- }63 1.0
brjuna 40 Kr 1- 1.0
~clow= iQ 1.0
N atel 12- 2.0
~do= 13 - 2.0
~o~ i5 1.0
=d0o~ 17 1.9
—~do- 20 1.0
~do~- 26 . .. 1.6---
~do~ 28 1.6
~do=- Lk 1.6
N1 60 ¥r 15 1.0
—do=- 17 1.0
ISe 119 Control 1.0
Ar juna 1.6
1.0

N1

5.2.6 Qoordinated Advanced. Setaria Trial XIL & Xiils. The Coordinator

has supwnlied 17 entries plus Lyjuna to take up the trial. The trial was
sown on 12-8-81 in a rendomised design replicated thrice. 411 the

entries fared hetter than the contrecl Arjuna (Table III.23).“

502.7 Multilocation Trial: Abcut 38 entries supplied by tiae

Coordinater were sown on 12-8-81 in a randonised bleck design replicated
twice. The plot size was 3.75 x 2.12 sg.n. As the leaf scraping

incidence was negligible, carhead demage was scored (Table IIT.24),

Out of 37 entries, ?1 entries had low earhead damage éompared to
¢contr01 Afjuna. fntries 521, 1298, 563, 592 had more danage with 2,5
score as compared to ﬂriuda,

- N
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Table 111.23%: Pest Incidence in Coordinated Entrics

Entry Leaf Earhead Pamage
. Beraning . : by isrpyworns

VL 16 1.3 1.0 ’
VL 17 1.0 1.0

IT8 2 1.3 1.0

ITS 25 1.3 1.0

ITS 60 2,0 1.0

AS 2 1.3 1.6

giC 1 1.6 1.0

8IiC 2 1.0 - 260

SIC 3 1.0 . 1.0

SIC & 1.6 1.0

8IC 5 1.6 2.0

SIC 6 1.0 - 20

s1C 7 1.3 1.0

S 46 1.6 1.0

i85 1 i.3 1.0

ITS 69 1.0 1.3

ce 3 1.6 1.3
Arjuna 2.3 2.6

Table I1XI.2hk: Screening for Armywornm Damage in Multilecation Trial

- Score for earhead Score for earhead
Entry a Entry

amage demage
4tk 80 X 1.0 1354 80 X 1,0
173 " 1.0 1357 " 1.0
513 n 1.5 1363 v i.0
521 9 2.5 13735 " 2.0
1051 " 1.5 1502 ¢ 1.0
1294 " 1.0 1579 " 1,0
1296 " 1.0 2875 " 1.0
1208 " 2.5 2870 " 2.0
1309 " i.0 288y " 1.0
i312 v 2.0 2885 " 1.0
1327 " 1.0 360 79 K 1.5
1328 " 2.0 5L8 " 1.0
1329 " 1.9 563 " 2.5
1331 " 2.0 . 52 " 2.5
1334 " 1.0 685 " 1.5
1337 1.0 76k " 2.0
13%9 " 2.0 765 " 1.0
1348 " 1.0 Sk 21-1 1.0
1352 " 2.0 Ar juna 2.0
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5.2.8 Eescreenings 31 entries which showed scme tolerance. either-to

leaf scraping beetle or-armyworn were sown in @ non-replicated two row

trial on 14-8-81.

Table I11.252: ZHescreening for Pest Incidendé in Foxtail Millet

Leaf Leaf - Aroy-

En .
niry Scraping Roller wOoTH

Benarks

' ISe 84 4

ISe 90 X

ISe 174 LXK

ISe 176

ISe 183

Ce 186 A

ISe 196 X

ISe 202

Se 206

SIL 330

SIi 588

SIA 589

SI4 695

SIL 658

SIL 1214

SIA 2250

Foona 563

Poona. 652 -+

FPoona 675

Foona 699

Toona 765

SIA 2437

SIA 1842: -

SIA 2134

ISe 115 20Kr-17°

o= 29.
~do= 76
~o= 561 .

Arjuna 40 Xr 31
~do- 315 -

Stemborer

Early
Barly

Irect ' leaf - -
Erect leaf

Broad Jeaf
Broad leaf
Narrow leaf

Tillering
Narrow leaf
N1
Arjuna
119

VMRONRRRPRREBRDORFHRONO O M R ON WSO R
PR OOOORMROOCOORUOVOODOOCOOHRNONE RO ON
PNONDRONOROMROOCOON ONNFPRWND R R DR RS R e

. Sten .erect- - - 7

Except ISe 90K, 183 and 698, all the entries fared well during

this season also confirming last year's resalts of their tolerence to

“the leaf scraping beetle_qu armyworm.(Table 111.25).
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5.3 Late of Sowing Vs Pést Incidence: The first sowing on 14-8-81

in a low level area failed to growi Le§f~scraping bestle was observed
on second sowing (12-10-81). The. final gowing was done on 20-11-81,

The plants were sick and sturted; and mite 66puldtioh‘waé dbsenvéd.

5.t Estimetion of Losses in Hural Storage: FOXt&ll mlllet gralnq are

stored in big barmboc baskets or. %tonc chembers or punry bugs in end
arcund Rurnocol anc Anantapur Dlstrlcts. However, no storage pest was
observed. 4t the Research Station, the gain was stored since April,

1580, So far no insect demage was cbservede

6. DISELSE MANAGEMENT

£.1 $cr§ening of Local Collections

A& total of 2547 coliections were raised in single rows of 2.0 -
meters length on 14-8-81. Eeavy rains were received in the ‘éarly

stage of the crop due to which thinning cculd not be taken up.

_ The blast incidence wes hecvy in the.éérly staéesléflthe e;bp
upto 30 days after soyinge. The incidence ranged from 10 to 50 per cent.
Downy ﬁildew was alsqlubs;rvod to.some exteht in the wvegetative sﬁqge of
the crop (upto 5 per cent). Eust appeared at later stages of the crope
HKust was recorded in the first week of November. The incidepcefrangéd
from 25 to 75 per cent. In some entries, 100 per cent incidence was
observed., Fourteen eﬁtrles had shown less than 25 per cent 1nc1dcnce.
They are SIA 1369, 1379, 1413, 1469, 1470, 1471, 1k7hL, 1475, 1568, 15697
1715, 1835, 182&, 2546. Smut did not appear.

6.2 €creening ofAGermplasn

A total of 13 786 entries were raispd in single rows of 2.0 meters

th on 14—8-81. All tbe entrles were screened for blast, dowuy mildew,
stages of- the TG

enge
rast and siaut o Heavy rains were recelved 1n the early

Lnunothnmng\wsﬂmm.
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Blast incidencé was heavy till 3D days after sowing. The
incidence ranged from 10 tc 25 per cents Downy rildev observed in
very few plants, was negligible. Eﬁstvappeared 78 days after sowing
{towards the end of Cetcher, 1981): The incidence was observed in all

entries with the disease intensity renging Ffrom 10 to 50 per cents

&.%3 Tield Trials

5.3.1 Advenced Yield Trial: Twenty six Prcnisihg'lines waere sdwu along
with 4rjuna and N 1 as checks on 12-8+i981 by tiae Breeder. These were
sown in & randonised block design replicated fcar tines in plots of

3.75 x 2.65 sq.i. Blast appearsd in the early siages of“the,crdp due to
heevy rains. The incidence was modekate'(Ta%le III.QG).In‘%ﬁe later
stages of the crop, rust was observed in 2ll entries but the intensity
wés less,

Table II1.26: Disease Incidence in Breeder's Advanced Yield Trial

Entry  Blast* Downy Mildew  Rust Snuat

S1h 5
sin 17
SI1b 36
8iL 67
SI4 242
SIA 326
SIL 341
SIL 395
SEL 805
STL 1062
SIL 10885
SI4 1135
CBI4 1142
SI4L 1162
S14L 117
SLL 1253 .
SIL 1842
SI4 1931
SiL 2134
se 377
GK 22 .
K2
2 No 563
P No 764
P No 765
¥ No 768
1
Arjuna

WO A DD 0 WAL LT BD R0 B0 BO-LT B0 B B0 DD D0 L WA L DT 0 i
SRR S CEFCESN SRS SE NS CECECE SECH SR CECR R SR CECR SRR LR
BRSNS SR SR SR CE SR SRR ST R CEE B CEE F SR LR N CIE I S SR TR
SRS SRR Y SR CE SR LR SR LS S SR LR CECE NS SE SR SR SESELE R SRS




Blast and Bust: A L ’ S e

4. No infection.

2. TFew scattered spats/pustules.
3. upoto/fuﬁtuleo covcrlnp'uptg 0%-cfileﬁf'éréa;:
L. Spots/fustules covcrlng‘upto,25% of leaf area.

apto 50% of leaf arca.

5 potC/:ustules covering
G Spﬂtu/Eﬂstuleuncovering,above.Eﬁ%%afwlééf"aréa.

“Downy'Miidew: » A ;; n1 "<¢"f: ff:. R
1. No 1nfect10n._

8. Téw scattered plants.:

3. Infected plants ugto 10%.

4, Infected plants. upto 25%.

5. Infected plants- upto.50%.

6. Infccted plants above 50%s

1. No infection.
2. Tew scattercd smuticd grains in® the carhead,
3. Snuwtied greins covering upte 10% of carhead.

4., Snutted grains covering uptc 25% of earhead.

5. Soatted grains covering. gpto 50% of*earhcad.- S

6. Qmutte@ grains covering above 50% of earhead.

All eﬁtfies were equally sascéptible t o blasta welve of the o8
-entries recorded the blast incidence over 10>per cent while.thepgest of

ke entries recorded less than 10 per cente.
0 N

deny mildew inéi%ence wag observed in all the 28 entries: The

’

disease incidence was low, less tuan 9. ‘per cent. Green ears were seen

¢

in very few plants scattered in the fleld. )

st

Rust incidence was observed in thellater stages of the CTODe

The disease was recorded in all the entrles unLer test. The intensity - .-

L . . B
in 5 entries was nwore than 16 per cent.

Very low incidence Qf_§mut-wds~obsered in all entries. Few

grains in the earbead were converted into stut sori.
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6.3.2 Advanced Entries: Sixteen promising-lines along with Arjuna

and N 1 as controls were sown on 12-8-81. Blast and downy mildew
were recorded on 14-6-81, and rust and smut on 2-1i-81. No plant

protection measures were undertaken,

Pl

Table I11.27: Disease Incidence in Advanced Setaria Entries

Entry .Blast Downy Mildew Rust Sruat

SIA 36 3 2 3 2
S14 67 3. 2 3 2
SIA 242 ° 3 2 3 2
1A 326 3 2 1A 2
SLa 395 3 2 3 1
S1a 805 3 2 3. 2
SIA 1062 3 2 3 2
SIh 1135 3 2 U 2
STA 1142 3 2 3 2
SIA 1253 3 3 3 2
SIi 1842 3 2 3 1
ISe 377 3 2 3 2
ISe 288 4 3 2 3 2
ISe 410 B 3 2 3 2
GK 29 3 T2 3 2
GK 22 3 2 3 2
N i 3 2 3 2
Arjuna 3 2 I 2

All the 18 entries tested were susceptible to blast; and downy
mildew (Table 111.27). The incidence of blast was above 10 per cent
in all the ‘entries. Downy nildew incidence was less .than 10 per cent
in all except SIA 1253, Hust was cbserved in.all entries and the
heavey incidence (25 per cent and above) was recorded in SI4 326,
€IA 1135 and Ariuna, while in cthers the incidence rénged between
10 and 25 per cent. Snmut incidence was observed on a mild scale in all

except SIA 395 and S14 1842,

6.3.3 . Initizl Evalution Trial: A total of 34 entries with ISe 119, N 1

and Lrjuna as checks were sown on 12-8-81. Disease incidence was

recorded on two days, 15~9-81 and 3-11-81.
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Table IIL.28: Disease Incidence in Initial Evaluation Trial

Entry © . _."Blast Downy Mildew Euast “Snat
ISe 119, 20 Kr 1 3 2 3 o1 ~
R T y " 2 3 1 '
. 12 2 - 1 3 . 1
" -1k 3 2 3 1
" 22 3 , 2 3 1
" 26 3 1 3 - 1
" .27 3 1 3 1
woo ) 31 RUURUUERNUINR 9 S 2 3 S
" 32 -2 2 3 1
L .39 2 1 - -3 1.
" L2 -3 1 3 1
] 43 2 2 3 1
0 Ll -3 1 3 1
" 47 2 ) 3 1
n 50 3 2. 3 i
" 53 4 2 3 1
" Bk 3 2 3 1
" . . 57 3 2 3 1
" . - 6h 3 2 3 1
" - 167 2 1 -3 1
W op7 3 2 3 1
LU 1363 2 1 3 1
Arjuna 40 Er 1 .3 1 3 1
n - 10 3 - 2 3 1
" 12 2 1 3 1
w13 2. 2 3 1 .
" 15 '3 1 3 . 1 -
L - 17 3 .1 3. 1.
11] ' . 20 3 2 3 1 T
L 26 3 1 3 1
" .28 .3 2 . 3 1
"o Ll 9 1 3 1
N 1 60 Xr - 15 3 2 3 1
" 17 3 1 3 1
I1Se 119 (control) 3 2 3 1
Lrjuna (Control) 3 2 .3 1
N 1 (Control -3 1. 3 1

£11 thé>37 eniries weré-susceptible to blast. Maximuﬁfincidence
of 25 per cent was recorded. in ISe 119y 20 Xr-53, while it ranged fronm
1 to 25 per cent. Very low incidence of downy mildew was recorded in

22 enfries, while the rest of 15 entries were free from the diseases.

\
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Rust incidence was observed in all the 37 entries on a moderate

scale, The discase intensity was more than 10 per centq

411 the entries were free from smut.

CeBakk .Multilocatign Trial: A total of 37 _entries with Arjuna as

control were sown on 12~8-81. The disease incidence was taken on two
days, on 15~5-81 fer blast and downy mildewy and on 3-11-81 for rust

and smutae-

Table IIT.29: Disease Incidence in Multilocation Trial .

Entry » Blast = Downy Mildew Ru§f,”:r5put

454 80K
7% 80K
513 80K
521 80K
1051 80K
1204 80K
1296 80X
1298 30%
' 1306 80K
1312 80X
1327 80K
1328 807
1329 80K
1331 80X -
1334 80K
1337 80K
1339 80K
1349 80K
1352 80K
1354 80K
1357 80K
1363 80K
1373 80X
1402 80K
1470 80K
2875 SO0K
2870 80K
2884 80K
2885 80K
306 79K
548 79K .
563 79K
592 79K
635 79K.
78 79K
765 79K
SE 21-1
Arjune

NNI\DU«II’OI\D\NN)NN)NMWUNNMWN{QWWNNM!\DN\AN!\D!\DNUNNUN\A

Hnﬂlﬂiﬂ:d;oo+:d.w-u-m;o e T N N N Y aal C it C el Rl VRS S
IR ICIN I [C IR I R IR RN ERIC RR R W RS IR R IC RE U A LW EE L RV RE RV L EC R R I R
T O N ;“F-H-H'H-H-H-H-H-H~H-H-H e R e e e R R R
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411 the 33 entries were suscepfible to biast} but fhe incidence

was more than 10 per cent in eleveni (Table III.29)a

uowny nildew incidence was Iow in 12 entries, while the. rest of

of ntrlco 1nrlud1nv Ar]uma ware free flﬂ” the diseas

fast was ob serveﬂ in all the 38 entries on a moderate 59alp

nore than 25 per cent in % entrles (1331—891, 1345-20K and 1363—80L).
A11 the cuntries were-freoe from smut iﬂnidence._”

6 2.5 Coorﬂlnated JAdrenced uetarla Trlal AII & iI11: Eighteen entries

sup;11eﬁ vy tbe Project Coorq1ﬁetor were Sown on 19-0—&1 in a randomised
block design reyllcatad thrice. Thc disease incidence was recorded on

16-5-81 for blast and dewny mildew and.on 4-11-81 for rust and smut

Table III.30: Disease Incidence in Coordinated Advanced Setaria Trial

Botry Slest - Downy Mildew Kust Soat -
VL 16 3 2 4 1
Vi 17 3 2 3 1
irg 2 3 2. 3 1
IS 25 - 2 1 2 1
ITS 66 - : 3 i 3 1
iS 2 3 1 3 1
SIC 3 3 2 3 1
£IC & 3 s 3 1
SIC 5 3 1 3 1
£IC € 3 2 3 1
8IC 7 3 1 3 1
S 46 3 1 3 1
LS 1 2 2 3 - 1
ITS 66 3 1 2 1
SIC 1 % 1 3 1
SIC 2 3 1 3 1
co 3 2 1 2 1
Arjuna ES 2 B 1

Al11 the 18 entries vere susceptible to -blast (Table III.30).

The incidence was low in 3 cntries, ITS 25, A5 1 and CO 3.
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Downy nildew was observed in 8 entries with low intensitys

The rest of the 10 entries vere free from the discases
I

411 the 18 entries were guscettlble to rusts The incidence
was more (25% above) in VL 16 and Arinna and lsss (less than 10%)
in ITu:QS, ITS 69 and CO 3. The 1n01aence in other entries‘rﬁqged

between 10 and 25 ver cent.

411 the eighteen entries were free from swit incidences,

6.3.6 Seterie Yield Prial XIT & XITI (A): Fourtecn entries sup;lied

by the Project Coordinater were sown on 12-8-81 in a randomised block
‘design with 3 repllcat1ons, The disease incidence was recorded fer

blast and downy u11dew on 16—9-81, and for rust and sput on 4—11-81.

Table III.BI: Discase Incidence in Setaria Yield Trial

Eatry . Blst Downy Mildew Eust Sraut

SI4 36
SIL 67
SIA 242
SIL 326
SL& 395
SI4 805
814 1062
SI4 1135
SIA 1142
514 1253
SIL 1842
T 22
ISe 377

Arjuna

LT LT LT DT LY O Y U UL LY U DY WA
PNV NN NN NN DN
R RRE SRV TR TR IR R N C R E R R
O R T N O O R T Sy ey

411 the 1k enilries tested were moderately susceptible to blést
(T le IiI.31). The incidence was siore then 1C per cent. o

Low incidence of downy mildew (1e°s than 10%) was rccorued in
all the entries. s

A1l the 14 ontrles were suscept1b1e to rust. The incidence was
low. in S14 395 and SIA 1842, while the rest recorded more than 10 per

.cent disehse.
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_ Bxcept for four entrles, SIh 326, SIL 1253, %22 ‘and ISe 377,
all were free from smut 1n01hence.- -

6£.3.7 State Level Coordinated Trial: A total of tenvéptriés with

Arjuna and N 1 as checks were sown on 12-8-81. The disease incidence
was recorded on 16-9-31 for blast and downy mildew,’and on 4&-11-81 for

rust.and sm;mute

Teble II1.32: Disease Incidence in State Level Coordinated Trial

Entry. Blast Downy Mildew Rust  Smut

288 4
4i0 B

| GK 22
§I4 67
SIL 249
SIA 326
SIA 395
SIA 1135
SI4A 1253
SIA 1842
N 1
irjuna ~

SIC LR SECIC NSV SEE R R
e L
(SR UL R R RS R R R R
R N e e e e il S e

“A1Y the twelve entries were susceptible for blast (Table ITI.32).
The incidence wis more than 10 per cent in six entries, and léés:iﬁA

others. ' v - ) o

Downy'mlldew was abSLnt 1n all twelve entries.
Rust wae observed in ull the entries and the incidence was

more than 10 per ncnt.
411 the entries were free from smut incidence,

6.3.8 Ecreening of Selected Germplasm:_ Fifty entries supplied. by the

hLssociate Coordinator were sown -in two rows each of 3.75 m length on
14-3-81 ﬁith<Arjuna and N 1 .as checks. Thinning was done on .25-3-81,
. On 35th day, observations on blast and downy mildew, and on 70th day

cn rust and snuat were taken,
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Table I1I.33: Sereening of Selected Toxiall Miilets

Entry Blast Douny Mildew gust Sraut

GS 13 -
G5 .55
GS 64
GS -3k -
G5 ©5
GS 158
GS 176
GS- 180
-GS 206
GS 260°
LGS 269
GS 296
GS 304
GS 324
GS 336
GS 347
GS 1391
GS 436
GS 1956
GE 504
GS 516
GS 540
GS 560
G5 568
... G5 587
GS 620
GE €54 .
GS 655
GS7 659
GS 675
GS . 744
GS g8y
GS 979
GS 1032
GS 1085
GB 1103
GS 1116
GS 1155
-GS 1164 ..
GS 1191
GS 1192
-GS 1229 .
GS 1276
-GS 1995
GS 1351
GS 1375
GS 138k
GS 1400
GS 1%12
GS 1417
- Arjuna
N1 :

-

TR TR T TR R TERGOI SR IR W I G TR R FE TV TR ER TSR RS T R P g W E ST E T FE TRV RV R
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A1l the entries were suscepfiblg to blast and ruéﬁA(TébieliiI.Bﬁ).
Blast‘incidencé was low to moderate except in 5 entries, (68 1032, 1109,
1191, 1276>and 1351) Hust inéiééﬁce was moderate to high, while downy
mildew was low in a2ll entries. None of the entries are susceptiblé to

smut e

£.3,9 Field Screemning during Surmer, 1981: Twenty six entries which

were in advanced stages were tested for the incidence of blast, downy

rildew, rust, sout and viral streéak doring swmer 1981,

- Al11 the 26 entries were free from blast, rust and smdtédiseases.
Powny mildew was obsérved to a moderate level in all ‘the Enﬁrfés.j Viral
streak was observed in few plants viz., SI4 5, SIA 17, 'SIA 242,‘SiA 395,
| 814 ‘1142, SIA 1842, SIA 2134, ISe 377 and GX 22, The incidemnce of

downy mildew is given in Table ITI.3k.

Table III.34: Occurrence of Downy Mildew in Summer Foxtailimgllet3

Entry Grade Bntry . Grade
SIA 5 3 SIH 1253 3.
SIL 17 2 S1i 1842 3
SIA 36 2 SIA 1931 3
SIA 67 2 SIA 2175k 3
SIA 2u2 3 ISe 377 3
-BIA 326 2 GK 22 3
STA 3h1 5 X2 2
SIh 395 3 P No 563 3
SIh 1085 3 P No 764 -3
SIA 1132 3 P No 765 3
SIL 1142 3 P No 768 53
SiL 1162 3 N i 3
SI& 1171 % 0 Arjuna 3

. 6.4 Survey of Losses Caused by Diseases

During 1981~82, some pleces in Xurnool and Anentapur districts
and Llampur taluk of Mahaboobnagar were surveyed for disease incidence
on millet crops particularly fextail millet. Details are given under 5.1.

Moderate incidence of rust was noted in scme localities of Kurnocl

and Lnantapur distriets. Downy mildew incidence was negligible in alncst

all areas,
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IIGHLIG 1S OF QESEARCE

741 Genetic Resources

3870 ccllecticns were plunted, but CFULd no be eyaiuated due . to

unfavourable weather conr1u10ns.

72 Varietﬁl Iﬁprovement

The suweriority of SIA 320 was confln_nd.

New promlslnc selectlons (SIA 106_, uIA 1/53, SIA 1842) were:
identificds Two prom;s1ng p:ogen1es‘(ICE 119-64: ISE 119-363) were

also isolated from irradiated ISE 119,

7 3 Manageuent of Inputs

_ Early sowing in the first fortmight of July had g1ven higher grein
ylelu. SIA 326 planted on July 8 gave 26 g/ha as compared to 11 q/ha of
Lrjun Closer (22 en) TOW 45 Tow spacing gave significantly higher

yields under rainfed and irrigated conditions.

. -Significent. respense ﬁo‘hiffoéén“éénlicwtion Qﬁto §0 kg N/ha under
rainfed, and upto 100.kg -N/ha-under -irrigdted conditions was observed.
The response vas 27.9 kg grein/ kg H at 60 kg N/ha under rainfed
conditions. Fhosphorous appliention upte 20 kg/ha also increased grain

yieldse

Agospirillum increased grain yields with and without nitrogen.

The respohse was better with added nitrogen. Azospirillum incfeased
grain yield by 2, 3.3 and 4. 9 q/ha with 0 (6 q/h&), i (11 g/ha) and
20 (1341 q/ha) kg N/ha,

74 Pest Managenent

--Rescreenitg révealed thet 5373 1842 was comrletely free fronm
" armyworn, leaf scraping beetles" and-1e&f rollérs. Bes1des, IoE 174.AK
SIA 1214, SIA 2250 and Pune 652 were free from leaf scraplng beetles

and leaf.rollers.

Foxtail millet grains stored in bamboo baskets, guncy bags or

stone chambers were free from all stored grain pests.

. 7e 5 Dlvease Management

Foxtail millet was Busceptlhle to blast, downy m11dew, rast and

grnt. None of the cultures screened were free frox all the diseases.



CHAPTER IV _
LYTTLE MILIET~ PANICUM MILIARE L&M

1. INTROBYCTION .-

141 Genmeral " o o L ] R

: Ehe Lit%ié Millef Improvement Centre was established auring
Ja nuary, 1676 at Reg1onal ‘Research Statlon, Semiliguda. The Efaff
under this scheme vere only posted from September, 1981 onwardéi~Till
fhen one Senidf Research Assistant was maﬁaging the qcheﬁe.ﬁith thé
sunportlng a551stance of Orissa Agrlcultural Development Project -
Specialists. - During the yedr under ropo rt, four. breeulng trlal ,.three '

agronom1ca1 anL three entonolohlcal trlals were conducteds -

;1 2 Lecaticon

i The Hesearch ututlon is 51tuate€ at 18.20° N und 82. 30 "E in-
fhe district of uoraput in’ Or1ssa. It 1s locatcﬁ at an altltude of
ﬁG& n above mean.sea level. There are five hillocks and two ]holaq
(low land) There are Suveral gullles whlca or1g1nate from the hills’
1nu terninate in a r1¢ulet called "Golgadda" The gu111es are fllled
w1th water only during ralny days and er up as soon as the rain stﬂns.
The nearbszlnor Irrlgatlcn'PrOJect is having its }eft side canal to a
.”1éngth‘of 1500 n. inside the Reséﬁ&ch~8tation’having an aygquf a#éambf
"aﬁout‘QO'héctares. The 1rr1gat1¢n wauer“iq\avéilable from Octcher to
Februarye. nerefore, the ¥ esearch Station is fully dependant on |

rainfall.
1¢3 The Soil

The soil of the farm are red, with- sandy~loaa to sandy-clay-lnam
in texture. The pH va11es from 5.0 = 6.3, It is poor in basic cations
_ and soluble Snlt contents, whereas it is rich in oxides of irhn and -

alumln1um. It is def1c1ent in n1tropenous phosrhates.,



70
1.4 Weather 7 oo mho T

The weather data for 1981—82'is?preéeh£ed in the Table IV.i.

Table IV.l: Weather at Semiliguda, 1981-82

Met. . - Rainfall Rainy Tenperature . Humidity
Week Dates (mm) Days (o€) _ (%)
' : » ©  Min " Max __Min ___ Max
22 May-June 28~7 6649 A 16.3 . 32.8 48,3 | 7843
23  June 4-10  71.6 2 17.9° 31l 434 76.9
2k June . 11-17  46.8 3 17.1 32,2 47.3  86.3
25 June 18-24 11.6 5 16.7  27.4 €5.6 85.1
26 June-July  25-1 50.6 7 16,0 7 25,3 77.0  90.7
27  July 2-5 - 23.3 . 7. 16.3 - 24,6 - 80.k  90.1
28  July S5-15  G7.h 7 17.2 24,6 751  90.3
29  July 16-22  30.1 6 - 16.4 26.8 . 7hd 9141
30 July 23~-29 22.9 L 16.6 273 73.4 0 9303
31 July-August 30-5 = 51k 7 . 16.3 26.3 00.3  92.6
32 August 6-12  128.2 5 15.8 23.8 78.9 904k
33 August © 13-19 © k.2 - © 6 7 16,0 0 2.7 7.7 92,1
34 August 20~26 46.6 -5 L1547 26,6 - 75.6 9l.k
35 -Aug.=-Sept. 27-2 48,7 6 15.3 27.0  76.1 937
36 Septe - 35 52,3 2 - 1545 26,8 75.1 92.4
37  Septe . 10-16  138.3% 5. . 1k.2 - 26,9 .. 70.%  93.1
38  Sept. 17-23 53.9 5 154k 26.6 €9.7 . 88.0
39  Sept. - 2430 50,5 6 0 15.9 26,5 72.2  92.1
40  October ,  1~7 - S0 - . 13.9 28.5 55.4 91,5
41 October 8=1k - 0 9.5  27.3  39.k  87.7
42  Qctober 15-21 - 0 8.5  28.7 30.4 88,3
43  QOctober 22-28 - 0 11.7 . . 28.4 43,1 87.7
0 11.3 28.5 39,4 8647

5h  Octe-Nov. 20-h -

1.5 Minor Millets in Orissa

Minor millets form the staple food of larger section of the
tribal and hilly people. They are‘cui%ivatéd_in plainé_and slopes
" undér purely rainfed conditiéﬁs. They are cgitivated mainly doring
Kharif, and to a limited extent in rabi séaédn;.‘So, minor millet crops
nced to be evaluated both in thé plains (witﬁ water stress éondition),

and in hilly slopes. Crop at different altitudes differs in duration.

The minor nmillets occupy an area of 2,038,502 hectares in the

' State of Orissa (Table IV.2).
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_ *
Table IV.2: HMincr millets in Orissa

- Ared Production Yiele

District {Hectares) - (Topnes) {a/ba)
Balasore 1895 : an : L2
Belangir 233388 BOGH ekt
Cuttack : 909 o 455 5.0
Shenkanal 17824 2560 1.7
Ganjan 6L0Y 361.% 5.6
Kalahandi 57246 ' 15795 2.3
Keonjhar o %137 . 527 2.0
Koraput ‘ 53009 21774 37
Mayurbhanj 5616 2047 L,0
Phalbani 15949 2392 1.5
Puri - ‘ M8 gy 3.0
Sambalpur 17993 . 7823 5.3
dergarh - - -
“Total 208502 = 636952 %1

* Bource: Orissa Agricalturzl Statistics, 1979-30.

n

The tribal and h111y people are cultlvatlng a variety of
gpecies and cultlvars of ﬂllferent anor wlilotb under varied

agrocllmﬁtlc CUndltlons. De?endlng apon their needs, these are

sown as ﬂre-monsuon, uonsoo u rost-nnns0ﬂn ereps, with a view to

mitipate the acute 1’oou ShOItuée Iaced from +1me to £1ﬁé~§y them;t
The rinor willets are either T raised A ‘plre oF nixed With sorghum, R
maize,‘other aillets and pulses., These crops are Uroueht resistant,
sulted for the worst ' 5011 conditions anu i shorit durdt;gn. For this
rqason‘the tribal people do not want to leave uhCSC crﬁ“s’at all Pved
thdugh~their yields are lowv. Hence, mlnor mlllets POO"lr“ Armediate’

researcb and Pevelcpnent to 1mprcve the ,roduct1v1ty Jnu nroductlon._

Ay

2.  VARTETAL LMVLOVEMENT

: 2ﬁi. Evéluation Triai

The perforrionce of 7 adveanced entries was evaluated in a
-randemised -block design replicated three-tines,.. Two.checks. Xoraput

Icecal and K 2 were also includec.- The plot size was 3.75‘m x 2,75 m



Dindori~1- outyleldlnp all. other entrles. Very«earlxﬂor'qeﬂy[latk &lﬁ:

e \

-:,p th'.\ift( R “
5 ‘relate growth to weather.

it e D2 e Fodasd

the necess1t)
54 ]._L.i,;....u_.a.. ~ B

Tables Va3t (Beatf ormence g Sel dotod Lmuf“fm ets
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€0 2 _ 1.9 92
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REM 81, 1.9 BOLT

REM 124 ' 2,2 _65.9 44 TS

Aoraput ; 3 4‘.:3 3 '58 o 43 72 .

Logal: - .i . iser . s :

72.7 104 14‘5;
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{73 1 Effect of Date of Sow1ngA‘

Ll

Tbe exper1ment vas conducted durlng kharlf f1981~inhafrandum1zei

block des1gn thh seven repllcatlons‘to flndeut the sultable date for

A EaTY BN 28

sowing of P.mllldre. The test variet

Fit er-..A:.\‘_’dr-Cu LA e FRAT AL N R Vi WA R PILES) ot &) S
was done on 8—6~81 18-6-81 and 2-7 1 in, %O .
a5 '-' OGRS L a0 GHAST
sor w5 appAted 0-N-30, B0,=15 and 0T b/t 15 ki “each of ¥,

205 and K 0 was app11e~ as: basal’ dose and ‘the" rest 15 kg ‘N vas' apr11ed
three weeks after sow1ng. ' '

)
= H P

The aates .of sowing have naxked, effect: on. the graln y1e1d EERE
(Table IV 4) Sow1ng of P.m111are on 8+6~81. resulted in. mexinum yield:-
as compared to the other dates of sew1ng.- De‘ayxng the date -0of sowing:«

by 10 deys resultea in 41 per cent reductlon in yleld. RIS B 8 i
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Table IV.h: Effect of Date of Sowing on Yield and Maturity of

Peniliare
Date of ' Hatority . . Yield -
Sowing . o \gaygl : (n/ ha)
)—(‘—81 N . 7 6-?
13-6-51 S m Y
2~7=01 : o . 68 ' _ 1.1
“.B o058 o _ S22

3.2 Effect of Plant Tensity.

-5 P

The trial wae iaic out in a split %lotbd5sivn with inter row
spécirq as the main nlqu and intra-row spacing as the sud plot (5 X 23)
with four “enllcatlnns. The varlety Koraput 1oca1 was sown on 10-6-81
aﬁﬁ waes harvested on 24-8-81, The fertilizers were ayplied @ 30 kg N,
15 kg 5’205
taken. against the midge infestation at jointing stage (Nuvacron
1.0 1it/ha).

and 15 kg KNO/ha. Ldecnate plant. orotection measures were
” Ve -

Table iV.5: Yield of grains as affected by varying de gree of
plant density of P.miliare {q/ha)

Intra-row Tnter—row spacing Lo) :
spacing (cm) ' 10 ' i5 20 - Mean
5 T . 21.8 21.9 21.5 R o A
0 20.6 23.0 20,3 - . 21,3 -
15 K 18.3  19.0  14.3 ST 173
20 - 16.5 14.8 ° 15.5 - 15.6
Mean S 19.% . 19,7 18.0

Co 5% for Intra-row spacing = 1.9

" There is no 51gn1f1cant difference betwcev 1nter—r0w swa01ngs
(Table IV.5), whereas S1gﬁ1flcanb differences were oboervec between
intre -row spacings. Intra-row spacing of 5 to 10 em gave hlgber ylelu
than the wider spacings. It is better tc goe Lcr 5 to i0 e, 1ntra-row
spacing for achieving better grain yield, which confirmed the previous

year's result (1950-81).

N



7h

3e¢% Intercropping of Penicum miliare with Pigeonpen

An experinent was laidout in a randomized block design with
four replications to study the effect of Fumiliarc (variety Heragput
local) intercropped with pigeonpea, a local pulse crope The plot
“size was 10 m x 8 m. 20 kg Ny 20 kg D?OF and 10 kg KQO wag apylied..
Nitrogen was applied in two splits, 10 kg as basal and the rest 10 g
as topdressing three weeks after gefmination. Pigeonpea was sown on
3+6.81 and harvested on 18.12.81 and P.miliarc was scwp on 25.6.81 and

harvested on 24.3.81,

Table IV.6: Groin Yield and Economics of Little Millet- Pigeonpea

Intercropping

A ] Yield (a/ha) Gross

System - . * Little . 24 oonpen Feturns
millet cigeonpe fis.)

Little millet (Pure) 843. - 866 425
Little millet 1R + Pigeon- 7.8 : C.2 894 .69
nea 1K , RN
Little millet 28 + Figeon~ 7.1 , 0,2 . 802,29
pea 1R
Little millet 3B + PFigecn— 6.9 o 775.39
pea 1R
Pigeonpea (Pure) - - 2.4 : 716.25
C.D. 5%

7o Little miilet : Rs. 1,05/kg ?igeonpe;: Es. 3/kg

Pigeonnea suffered. maxinun loss in grain vield 1r llttle-
millet~pigeonpea 1ntercrop ping system confirming that the twn .CToPs
are not éompatible. ) '

4, TEST MANAGEMENT
4,1 Effect of Date of Sowing on Shootfly

Seven plantings were done at 10 days interval in a randomizmed _
- block design replicated three times and fertilized with 20 kg N, 10 Xz

P.0_ and 10 kg “20/ha. Shoetfly count was done 30 days after germination.

25
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3

Very early and very late plantlngs recorded L
' shootfly (Table IV.?), 1na10a bing the relattlonShlo W1th ueather and

: var1et1es. )

'TébléffV¥7: ”Efféét‘0f Dafé,of ow1ng on Shootfly in thtle Hlllet

Shootfly Damnge . .;zf%ﬁ‘iﬁj

‘Date of Sowing- .. oo i
vave SN {Fer cent

18-6-01 - . PR T 2 5 S
286-81 . . P ' 2 '
=781 1 T 51,33
29-7+81 S PRI RS 5 1Y < S
13-8-81 - LT 0 36,50
28-8-81 e 24e00

C.D. (0.05) “f-' (’jff;J5~";i_ B T

;_l - ':

L, 2 Insectlc1da1 Control of Shootflv

. F1ve spray formulat1ons and ong'’ conblnat1on of so11 app11cat1on
‘and spray were tried aga1nst shootfly in: Koraput local ina random1zed
. block des1gn rep11cated three tlmes. The ﬂlot s1ze was 7 m.x 3 m,‘_
- end ves fertilized with 30 kg N, 15 ke P205 and 15 kg’ K2O/ha. Theii
, shootfly count was taken 25 days after planiting (17-6-81) S

PP PR

fTable IV 8. Effect of Insecticides on’ Shootfly damage and
AR Graln Ylbld of E .m111are.‘;;,.. o IR

PV

N ¢ . e ..l- . L. 7. Dose; - - Infesta- . Yiéld §
Neme of the Insecticides . ade/me otion . (q/ha)

Quinolphos. .. ... T 0,055 . 25i0: . :.,,6.14.
Fhosphamidon: S ,.0 056 26,4 .- 740,
Methyldemeton :- : e RESSRNRR .05%; ) “11.0" R 0
Dichoorovos . S , 0e05%. . 35:0 -t 5k
Dimithoate . ‘ T 04058 30,20 0 6.3
‘Carbofuran * Chloropyr1phos 73205%’ Tt T oBkg 11.8 LR % |
C°n’°r°1 o o omilnn o B9eB . Tiiiithel
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Methyl—demetcn and Carb furon treatments afforded best écntrol

of shootfly damage followed by Quinclphos, hcspaswmidon, Dimeéthoate

end Dichlorovos (Table IV.S}.' The hest grain wield was recorded in
Methfl-demeton and Carbof uren treated piots where the sercentage of

shootfly was significantly lesser than the other treatnents.

-~

5¢ BEIGELIGITS OF RESELRCE

5el Varietal Improvement

The performence of carly verieties like Dindori 1, Unaria and

Koraput lcocal was better than late varieties like K 2,

5.2 Management. of Inputs

'Early plantings with the onset of monsoon had given higher vields.
Delaying the date of scwing by 10 deys resulted in 41 per cent reduction
in yield,.

Inter row spacing of 10 to 20 cx and intra row spacing of 5 to 15 ex

had given meximum grain yields.

Littfb millet—pigéonpea intefcfopping systgﬁ‘was not as ﬁrofitable

as pure little wmillet plantinge.

53 Pest Menecement

Very early (June 9) and very late {Bugust 28) plantlngs had similar

shootfly incidencee

Methyl Demeton 0.05 % aeis/ba reduced the incidence of shootfly,

in addition to returning high grain yields. .



_ CHAPTFR V
PROSO OR COMMON MILLTZE - PANICUM MILIACEUM L.
| 1o TNTRODUCTION

11 General ; . L

Except little mlllbt proso millet, barnyaré miliet foxtail
mlllet or Italian mlllet and lodo willet are alown 1n North and
Central Bihar. ”he centre for the 1mnrovoment of theso crops 1s
 ‘1ocated at Dholi. Besides, ragi which forms: the staff of life of
a 1arger section of poor farmers and down—trodden people is also
Erown in B1har. The mlllets are chiefly grown during kharlf season
except proso millet whlch is mainly cultlvated during summer season.
Mu1t1—ulsclp11nary approach forms the: ba81s for. mlllet 1nprovement

~at Dholl,

>1 2 Weather Cond1t10n

Though the total ralnfall received. during the season was more

than normal, the dlstrlbutlon was qulte abnormal (Table V. 1),

TablelV 1 :.Weather Data, Dh011 '

Met... - ' ‘Dates’ ~KHainfall ' Rainy Temperature . ~Humidity
‘Week * o lmm)  CoDays o __A°0) (3
‘A':‘H' ‘ e o ‘ " Min ' Max . Min Max
22 May—June 28-3 . 5.8 223,00 315 4467247
23 June | ' 410 33,8 1 - 28,7 36,7 37,6 63,0
24 Jume = 11-17 - 0.0 0 26,0  30.8.-  32.8 5544
25 June 18-24 6.3 1 2648  36.0. . -43.5. 54:3
26 June-July 25-1  30.0 3 26,2 32,4 46.0 .57.1
27 July = 28 235.0 5 o 2ha 0 2047 b3 5846
28 July = - 9-15  hk4,3 12507 . 32,7 hhed 62,0
29 July .. 16~22' 254.0 i 25.1, 3044 5206543
30 July T 23-29  43.0 o4 26:6 33.3 41,7 504 .
31 July-bugs 30-5 100.0 5 25.6 - 31.1 . 4347 6040
32 August . . 612 43 1. 27.3 330 46.k 5647
33 August . 13-1G  25.3 1 26.5.  33.7 4743 64.0
3% August = 20-26 263.8 . 6 24,3 33.5 - 48.8  66.7
35 Aug.Septe 27-2  37.5 L2 2640 31,7 33.0 58.8
36 Sept. .- 3=9° 1518 6 24k 3157 0 49,00 6245
37 Sept.  -10-16 4430 . 3 25.0  31.0 49447 65.3
38 Sept. 17~23. 5.5 2 25,8 32,3 47,6 72.8 -
Zg gezt,- - 2§4;0 1.3 1 25.9 3347 Ih,a1 69,0
cte - 060 0 22, . S5 73

41 Qct.. . 8-14  .0.0° 0 FOE s B2

20,0 32,6 . 45.7 . 7643
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2. CENETIC HuSUUnCLS

2 1 New Collectlons

Thirty five new proso millets were collected from three districts

of Bihar.

2,2 Maintenance and Evaldation

Genetlc stocks numberlng 510 were pldntod in an augmentc

randomised block des1gn for sl“ultaneous ev&luatlon and’ mult1pl1catlcn.

3. VARIBTAL IMPEQVEMANT

B:l:?ﬁ£é Line Selections

ﬁ‘Selecﬁed"singlé plant. selections of Shyam Cheena (17), )
BE (15), MS 4872 (13) and PM 29 (17) were evaluated in separate °

trials. Bach trial was planted in a randomised block design

replicated three times. The gross plot (3 m x 1 5 m) was fertilized
with 40 kg N, 20 kg P2 5 and’ 20 kg K G/ha. : )

The d1fferences among the treatments were insignificant. - However,

T selectlons of Shvap Ckeena, 9 select1ons of BR 7 and % selections

of PN 29 exceedcd thelr narental cnecks in graln yield (Table V. 2),

-None of. the selectlons of MS 4872 "excelled the parent, 1nd10at1ng
the populatlon rather than individual performance.

. 5;2 Statibn Trihl:' . v :
3oé.1'Peﬁformance of New Selections : Twélve pew Selections were"

;cénparéd'in a randomized block design four times using Shyar Cheena,

;Ran Cheena and.MS 4872 as checks. The groés plot of size 3 m xfi.ﬁ m

_was fertlllzed w1th 40 kg ‘N, 20 kg POy - and 20 kg iy o/ha.-ff

‘ The varletal d1fferences were 31gn1f1cant. The perfornance of
,'selectlons that excelled the lowest y1eld1ng check is llsted (Table Ve3),
'Two selectlons, 5013 and 5136 excelled a11 the checks 1n thelr '

perforrance g1v1ng a per day product1v1ty of 35 to 39 dg.

w
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Table V.2 : Performance of Pure Line Selections~of-Proso Millet °

Entry ' Maturity ) Yield . Production/ﬂay
N (Days). .. (g[pgl; o (ka)
_ 1. Siayan Cheens S=2lections - _
B 7. . 7i : 17.2 o C25.7
us. 4872 . . 72 R LS 243
5830 - .70 1703 24,8
5764 .70 173 Ok 4
5823 e 16k 23.8
5789 . 69 e 15.2 23.5
5792 o 70 14,9 91.3
Shyain Cheena . 70 ) 14.9 ' 21,3 .
, ... e Bt 7 Selections- o '
5524 ' 67 18.2 27,2
5451 .69 1727 . 25.6
MS 4872 | T 7k : 1647 22,5
5475 6% 16.3 - 2.7 -
5460 s 69 16.2 L 235
5454 68 11641 23.7 .
5458 ‘ ' B 7 - 15.7 . 234
AR S 1 B U
5506 - 69 L 55 - 0206
Bz . ST 69 14a9  21.1
3¢ .1 29 Selections .
Bz 18,2 - 25,
HS 4872 72 17,5 2&'.;
7 @ wE o
588 . . - 69 17,5 e
5720 ' 7k 15.8 . Qi'g
5726 ‘ - o . &8 - S 1298 : 0 :9 g
29 69 14.¢ 21,6

ho MS 372 Selections

-HﬁS'h822 L 79 18.5 - ‘
X7 % dsa . .. 2298

5681 | ZS - 7.7 95.2

‘17n3 . . 25.5
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Table V.3 @ Performance of Selected Prcse Millets

Entry o Matority Yield Procduci on/Day

(Days) {a/ha) {kg)
5013 7% 2.6 39,
5136 - 70 ' o2 345
Shyarz Cheena 67 . 23.5 . 3547
MS 4872 72 23 32.1
5061 _ i - 23.0 3214
5245 78 92,1 28.3
5406 66 - 208 33.0
5014 69 . 21.7 3144
5125 66 20.6 L 31,2
Raz Cheena 66 20.6 31.2
CD5% - 3.0

4 JMANAGEMENT OF INPUIS

4.1 General ’
Duringifhe year 1981, fiftben experiments (8 in proso millet,
2 in. Echlnochloa, 2 in §g§g£}a and 2 in ragi) were conducteu.- The
experlmental plots were sandy loan in nature. The proso nillet
experiments were conduct:id aa_*hp February to April, and September
to October, 1981. Proso millet nixed cropping and residual fertility
trials were conducted during Sentember to Novombar, 1951, the results
of which are still awaited, As and when requlr“d, life saving

irrigation was proviced.

4,2 Identification of Ecotvnés for Dﬁoli

This trial was conducted w1th the obJoctlve of identifying (
a suitable variety of nproso rlllet for tue agroclimatic conditions of
Dholie. 8ix varieties were planted in a randomized block design with
four replications in 5mx 4n 610ts. The net plot size was 4, 5

3¢5 m « Seeds were sown in rows 25 cm apart.

The differencbs in gféin yield between varieties of proso

‘millet were non-significant durlng 1931 (Table V.4). However Bh 7

yield
recorded the highest gralqéover aj year period, followed by

5

Shyam cheena.




SR S

Table V s Performance of Selected Proso Tllietg',; Lo

Varletles 1979. 1980 1981 7 Mean

MS 4872 o 8.8 - 25,2 2043 18.1

MS 1914 9.3 24,0 ;. - 1947 - 1747 ¢

Shyam Cheena 11.1 = . 28,3 19,4 . 19.6

Local 9.0 R 23-5 2040 17.5 )
Mean 10.5 26,0 - 20,2 1849 -
SE m/plot(g/ha) 1.9 = . 1.3.. =~ 1.0 ~ .. - . o

€b 5 % (g/ha) 29 349 NeSe ' 0 o L

CcV % 0 18.2 77 10,0 9.72

4,3 Sowing Dates x Varieties o

Lo3.1 3umﬁer : The trial consisted of 20 treatment combihaticné of

. five dates {15 February, 1st March, 15th Marcu,llst April and 15th Aprll\
and four varieties (BR:7, PM 29, MS 4872 and BE 9). They were 1a1d out
in a split plot design with three repllcatlons in plots hav1ng a mtose
gize of 1“6 mx5n (sub nlot)'and‘net size of 1.2 1 x 4.5 m, ‘Seeds

were sown in rows 20 cm apart.

Table Vb ¢ Effect ‘of. Plantlng Time on Proso Mlllets »
Sowing Date - - ‘ Grain Yield (g/ha)

BR 7 EM 20  MS 4872 * BR 9 ‘Mean
February 15 27;2:' h 26,5 27.8- . 1941 'éS;Qh__"f
March 1 - ot 28l T 22,8 0 - 27,8 - 24,7 2549 i
March 15 3343 28,2 27.8 978 - 25,3
April 1. 2202 ¢ 13,0 - 11,7 - 22.8 0 17.h .-
April 15 16,7 .. 11,7 © 12,9  10.6  12.8
Mean . 25.6 . 20.5 ©  21.5 210 22,0

Var1ety BR 7 gave s1cn1flcant1y hlgher grain y1e1d than PM 29,

MS 4872 and BE 9 (Table Ve 5) The latter three varletles were at pare
Grain yield increased till 15th March -and thcn decllned. March 15 sowing
was found 31gn1f1cant1y superlor to 15th February, 1st March, 1st Aprll
and 15th Aprll plantlngs.é

4,3.2 Babi s The trial .with four. dates of sow1ng (10—9—81 20—9-81,
30-9-81 and 10-10-81) and three varieties (RAU M-1, B -7 and MS 4872) was
: conducted in .a randomlsed block design with three replications in plots

measurlng 2 25 m X 4 5 Ie The crop 1s st111 stand1ng in the fleld.

~
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4.4 Hosponse to Nitrogen, Phrsgphoras and Pavusk

This trial consisted of three levels {0, ?o, 40 Ly /ha) each of

nitrogen, phosphorus and potashe. - IQL ongocuwvu ¥as o find out ‘the

response of ‘Bl 7 to varying levely oF Sg 2 ;'und Kbﬁwcombinafions,
. . TR 1

All these treatment oomblnaf'on" were 1L1d G Lg’ﬁ b conkounzlng

: o L, i

design with two replications in,n‘ots hav1ﬂg A gross sige of

2.4 m x 4.0 m and net size of 1,05 m x ,,) 1. Speds wefeﬂ50wn€iﬁ#§-

rows 22.5 em apart.. . IR i

R R I T S M A

Table Vo6 : N, P and K Fertilizétion Efﬁéct (q/ha) on P*oso Mlllet

Fertlllzers/ M Eg72 - BR7 R
Dose . T1979 180 - 19at - "Mean':v« A
NO. . 10,8 L 17.0 7 dau5t g
S N20° - 10.7 F 21497 49,1 o 47,2
N &O.. -7 12,4 07 23,2 . 2205 - . 18.4
‘P X C11.7 21.9 - 19.6 7 . 17,7
D5 A& N.S. N.S. 1.7 ‘
KO 1t ) 20k, 248.2. - 16,6 .
K20 - 1049 . 20she - 17,8 164 .
K 40 . 11,80 T 21 28600 0 T 17607
€Ch5 7  NeSo . NS4 - - NoSe.. _
CoVs & 4703 166, 159

?”The”graln yle;d increased with 1ncreas1ﬁg devels of nitféééh and
N phosphor;us. The dlfferences between N 0 and N 20, N 0 and Nl40,‘

*?;N 20 and N 4O,A“ 0 and P 40 and P 20.and P 40 ‘were, s1gn1flcant during
1981 (Thble V. 6) The effect of nltronen was more subs antlal over a
'3 year period thah PQO and K20 in BF 7=" '

- 5a'ﬁstA$EﬁﬂEMGEMENTi“ PR

541 Sbreéhinﬁf

Selel Gérmulasm ﬁmong the b99 oenetlc stocgs tested agalnst

' ‘Bélmlnthosporlum panlal—mvllac 11, anly- 25 were,! found.mode:atyly,

‘:><res1stant {Table Va?)

5ele 2 bultlvars Anong +he 77 "11f1V°“S‘ of proso ‘Hillaet' séreened for
helv]nthosporlum panlc*—uyllacal, 3 \BR i, Bx ‘2 and PV 27) ‘were

r951stant (Table V.3).
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Proso Millet Screeniﬁg for

Leaf Blight

“Réaction Class . 7

Nuambers

“he51stant

Moderately
© ‘resigtant *

Moderately

susceptible

Susceptible

Nil

9594, 9608, 9623,

978k,
9954

0567,
9585,

9609,

9628,
9658,
9673,
9685,

"~ 9700,

9715,
9730,
9746,
9757,
9772,
9786,
9797,
9809,
9817,
9830,
9852,
9876,
$885,
9902,
997,

9931,

996,
99697
9981,

9596,
9587,
9604,
9630,
0646,
9660,
9651,
9703,
9726,
2747,
9771,
9803,
3835,

. 9849,

9862,
9886,

.. 9914,

9935,
9961,

9787,

9568
9586,

961591

9631,
3662,
9674,
2686,
9701,

G718,
5731,

G748,

9760,
9773,
9788,
§798,
9810,
€820,
9831,
9853,
9877,
5837,
3907,
613,
9934,
0952,
9570,

2569,
9588,
5613,
9632,
9647,
9661,
9653,
9705,
9726,
5750,
5774,
9806,
9836,

9851,

G864,

5888,

9919,
9936,
3965,

5791,

9310, 9944, 9547,
ﬂ_nd 9956.

9571

6598,

9618,
9639,

9663,

9675,

9687,

970k,
9721,

9732,
9749,
9762,
9775,

6789,

9795,
9811,
9821,
9834,
9856,
9878,
9850,

9008,

9920,

9937,
4955,
9971,

9570,
9585,
961%,
9635,
9643,
9664,
9689,
5710,
9738,
5758,
9778,
9819,
9837,

. 9854,

9865,
5889,

18522,

9938,
9672,

5641,
9808,
9948,

9574,
9600,
9620,

9645,

9667,
9678,
9691,
9706,
9722,

0‘733 ..
: 9752,
- 976k,

9751,

97 63 9

5776,
9759,
9800,
9812,

-0829,

9E39,

5866,

880),.

0894,
9908,
9521,

99399
9963,

9573,
5592,
5616,
9637,
0643,
5665,
9693,
9711,
5739,
9759,
9780,
9883,
0838,

9855, .

2867,
9892,
5923,

9942,
9974,

a643,
9596,

~9949,

o578,
9603,

9621,
9650,
9668,
9680,
9692,
9707,
9724,
9734,

9777,
G792,
9801,
9813,
9825,
'98409
9869,
9881,
%895,
G611,
f924y
5940,

3964,
9973, -

9375,

‘9575;

9593,

iy
5638,
9651,

9666,

9694,
9712,
‘9740,
9761,
9781,
9824k,
984k,
9857,

0868,

9926,
5957,
9978,

9656,

9903,
9950,

9582,

9605,
9622
9652,

9669,

9682,
9695,
9708,
8725,
9736,
9753,

9766,

G775,
9793,
5804,
9814,
5826,
9841,
9870,
9882,
0897,

9912,

0625,
9941,

9966,

9976,

9576,
-G6595,

0619,
2640,
9653,
9670,
9698,
9714,
G743,
9764,
§782,
9829,
9845,
9858,
0872,
9901 ,

9928,

9958,
9979,

9679,
9904,
6951,

0583,

9606,

5 G624,

9655,
9671,
9683,
9696,
9709,

9727,
N 9737 ’

G755,
6768,

«783,

o764,
3805,
0815,
0827,
9842,
GCTo 5

9883,.

9898,
9515,

9627,"

9943,
9967,

9577,

9577,
9599,

9626,

9642,

9654,
5676,
9699,. 6702,
9716,
G745,
9770,

o744,

9767,.

5795,
9832,
5846,

2860,
9873,
5906,

9930,
9959,
9582.

9723,
9965,
9953,

9584,

9607,
9625,
9657,
9672,
9684,
9697,
9713,
9728,
9741,
$756,
9769,
9785,
5796,
9807,
9816,
9828,
9843,
5374,
988%,
9899,
9616,
9929,
9945,
9968, -
9980,

G581,
2602,
9627,

964k,
9659,

9677,
9717,

9802,
98372,
o848,
9861,
9879,
0013,
9532,
9560,
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“Heaction Class

Highly susceptible 0572, 9679, 9590, 9591, 9596, 9597, 9601,
. 9610, 9611, 9612, 9629, 9633, 9634, 9636,
9690, 9719, 9720, 9735, 9742, 9754, 9818,

ggg;, 9859, 9863, 9875, 9891, 9893, 9933 and

. Table V.8:% Evaluation o Bxeeulng Mﬁterlal e
. ’ ‘of Proso Mlllet : o

' Variety . leaf 3115ht T Teaction

- L
., Ba2 - ,~u1.5 e K.
. PV 27 . J1.60 ¢ .. . . R
CUMS 1914 1466 - 0 .o MR
PM 1685 . 7 %480 o UMR
PV 17 - "3.,80 . T, ME
"BR 3 Lo 3480 0 . L, MR
. GV i . 388 S MR
GV 2 .7 3.9 COME -
.. Bh 9 . o haon . MR
: BR 11 T W50 e MR
PV 161 oo bl 50 i . Mi
SV 225 1L eAS50. . MR
78 1 . o0 . k5L o ME
Y 6. e A0 L L ME
CUBR 7S .. . 10.00 : ME
v 199‘- - 218.00 . . . ME ..
UV a2 S 10688 .o, ME
O MS 4872 0 . A6, 00 - MR
CABR B5S . . 12400 R -
VP 346 .. . 12,00 .- . MS -
Co 1 : : 13.00 . MS
M-29 15406 MS
P 1627 . . 20,007 .7 . MS
-V 8, . 20600 ... . MS
'MS 1 ‘, H . 20680 : i MS
PV 196 . -~ . 20,50 - .- M8
SV 19..0 . . 130,00 . L., MS
¥V 13 L 930400, . o0 M8
Bk 4 , - 40400 . . .MS
. MS 4806/2 . 4000 LY MS L
BRB. CHOWCO T o ME
V12 S W50 4 L. M8
" BE 12 . 50600 T LS
. Shyan Cheena . 5000 Lid e B
Note o “" Sl
R Be51stant L or MS,.
Mk = Modorately re51stant RS I

Moderately susceptible
Susceptible

i
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552 Seed Dressing

Five fungicides were used to check leaf blight in PM 29 in
a randomized block design replicated four times. The net plot size
was 3 2l x 1 hel w1th a row to row sp301nn of 23 cn,'and plant to
Be51des 19
(Table Ve 9).A Captan had'glver tbe best control durlng 10b1 as well

plant 8 e .;

ﬂdata, prev1ous results dre also indicated

: as the three years of exper1mentat10n and naxlmum graln y1eld

per nlot. H‘;_:m_ T

Table V.9 : EungicidaliControl of Leaf Bllght in’ Proso Mlllet 7

Funéicide-a7: Doge _.. . Incidence (%) o Yleld/ Plot_(kg)
) 1979 1980 1981 Mean - 10792,1980. 1981 Mean

Hinosan | .25 52 50 55 . 52 0.82 '0.83  0.80. 0.82

Blue £opper .0426 - B39 3% | 4l 40 . .0,88. 0i82 : 0,78 0483
Bavistan . 0,05 47 48~ "HO¢ 45 70483 0i85 0482 0.83
Captan. 0.20 29 28 30 .20 0.8% 0.86 0.82 0.8
Cerésan Wet 0.20 40 48 48 7 45  ©0.790 '0.75° 0.70 0.75

Control - 7572 80576 0459 0,60 058 0459

5.3 Mlcro Nutr1ents

The var1ety PM 29 was treated w1th four funglcldes through seed,
so1l and foliage for controll1ng leaf bllght, consecut1V“‘" Py

three years._ The experlment was 1ald out inia: random1zed block
de81gn repllcated 3 t1mes.: The net nlot s1ze was 3 mx1im with a

row to row spa01ng‘of323.cm, and plant to plart dlfference of 8 cre

,l_ Although follar treatment marg1nally reduced leaf bl1ght
than seed and soil treat;ents high graln ylelds were obtalned
w1th soil treatment (Table V 10) Among the 5011 treatments,-
zine sulphate had g1Ven better control and hlgh graln yield, '
followed by ferrous sulphate. '

5.4 Seed M1croflora -

Plantlng of Seeds of 37 var1et1es of proso. m111et in a
*randomlzed block de51gn repllcated 3 t1mes revealed the occurrence
lof Helmlnthosgorlum panlcl n111ace1 1n 3%, H hawallense in 5,
Alternaria sp in 22, ercosgora Spe in 17 and Eusar1um sp. in 13

varieties during 1981, The results of 1980 and 1581 are given
in Table V.11, )




' Table V.10 3 Bffect of Micronutrients on Leaf Blight of Proso Miillet

“Nutrient Dose Incidence (%)- ’ "~ Yield (keg/Plot)
1678~79 1979-80 1980-81 Mean 1978-79 - 1979-80 1980-81 Meen
. 1+ Seed Treastment  ~ ~ ° 7 ' - -
Zn So, 2.5C % 46 50 50 50 0462 0472 0.52 0.62
Cu So, 610 % L7 53 55 - 52. 0,597 Q.64 0456 G.60
Fe o, 0025 %- 46 L7 47 47 0458 0,64 - 0,55 052
Control . - 3 63 6l 63 0,52 0.58 048  Ge53
Mean 52 Lt - 5k Hl 0450 0,63 0,50 0.57
. 2e¢ d0o1l Treatment - i .
Zn So, .25 kg/ha 47 L7 Lg 7 0.78 0480 . 0676 0.76
Mn Sop} 25 kg/ha 57 57 58 57 .. .. 05 0,74 056 0465 .
‘Ci So, 12,5 kg/ha 51 50. 52 51 047 0,72 Cetb 0e69
Fe 8o, 25 kg/ha 46 43 47 45 . 0,69 0.75 C.65 0,70
Contral: ~ 6k 63 . 66 6k T 0,57 058 056 - 0657
Meen - 5% 52 5l 5% 0.68 0.72 0463 067
' o -3¢ Foliar Treatment i :
Zn So, 1.0 % 42 40 45 . 42 0459 0.65 0.55 0460
Mn So, 0.5 % 45 43. K8 . 45 0.56 0,63 0.51 0.57
Cu So, 025 % - 56 53 60. - 56 0.53 0,58  0.49 0.53
Fe SO& 1.0 % L2 40 46 7 A3 0.58 0.65 0455 0.59
Contrél - - - - 67 - 63 70 - 67 0657 0.58 0457 0457
Mean - 50 '48 54 0.57 062 0453

51

0457
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R

Table V.11 : Organisms Associa ted w1th blffereni LTOSO Millet Varletles

~ Absence of Crganism

Variety Germi~ Hypanici~ H.hawaiiense Alterna- Cercoo»" ~Fusarium
-nation. -miliacei o : 7ria SD»  _—99;aEsp. SP.
-'80 '8 '@0  'gi ‘'so - ' 'S1° '8¢’ 'si .U80 . '81..'80  '81
‘MS 1914 60 62 = + . - - + + T - +
co'l i 73 7h 4 + - - = e 4 £ - -
MB 1 . 859 60 = = - e+ +o = -
BV 17 700 .70 = - - T TR TR
V1. .6k 65 - 4 ia s o e - &4
V2. 35 58 -~ 4+ = + o+ 4+ + oot
EV 196 3D+ + - - + + + ¥ ke -
MS 4806/2 75 80 + + - - T+ + + + - -
32 5 62 70 -~ + - TR, L SRR S
BR 4 65 70 -~ + = SR e e =
BE 7 72+ + - - = - = - - -
BE 8 0 7 - o - - -
BE 9 6 70 - ¥ - . s + + - -
BR 12 70 70 < + - - o+ 4 + + + +
™M 25 .80 85 4+ +7 - - % + + o+ -+
FV 1685 71 72+ +7 - + T + + - -
MS 4872 77 78 - + - - + . + - + - -
Shyam Cheena79 80 - . +° - - 4.+ - + - -
BR 11 60 70 + +7 - - . + + o+ + - -
T 3 8 85 -~ + " - - :I- + + + - -
BR 10 60 65 + +l - - L = + + - -
w27 66 70 + + " - - -+ o+ - - - +
BR 1 85 ¢ < - R - - - : +
BR 2 88 + - o -— - +
PV 161 80 L - + - —
FVv 295 75 - - + - -
78-1 70 + - _ - -
V 6-1 70 . L+ - - ~ -
vV 19 72 e - - = +
V 42 8l + + - - -
BV 346 80 - - ot - : -
P 162 70 + - L - -
V38 65 ek = T3 - ~-
vV 19 ) 66 o+ -~ L - -
V 13 69 + . - " N +
BV 38 70 I C ot - P - +
P12 68 + I - - -
9 - 33 10 516, 22 16 17 & 13
Note: * Average of '3 repllCQtlons, + Presence of Orgdnlsm,
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6. PEST MANIGEMENT

6.1 Screening |

'“'_NLThreefrandomly selected plantS'Qere‘testeé'in”Ijjproéo millet
entries. Total number of tillers and the nunber "of dead heérts‘wefe
counted 28 days after germination. White ecarhecads wefe aiso estimated.
The dead heafts percentage varied from 11,8 to 38.6 (@able:V;IQ)s

The white earheads ranged from 3.2 to 113 per cent. None were
fesistant, but MS 1487 exhibited relative seedling and adult plant

resistance,

\

Table V,12 :.Incidence of Shootfly in Proso Millet

Entry ‘Dead-hearts White
per cent . Earheads
(28 DAG) (%)
MS 1387 - 1646 73
MS 1487 L 11,8 YL 342
M5 1595 - 2747 11.3
MS 4887 33543 4o1
PV 1685 22, 6.6
S 224 3846 665
co1 - . 16.6 9e3-
BR 1 - 27.7 4.3
BR 2 22.6 6.4
BE 7 i 28,6 6.8
B 8 - 2343 k.6
BR 9. - 2246 k.6
BR 11 2343 6.7

642 Insecticidal Control of Sheotfly

i

Five insecticides @ 0,2 kg ai/ha were, sprayed once after the
occurrence of shootfly on BR 8+ The experiment was conducteéd in a

randomized block design replicated & times. ~ 7

Phosphamidon and Methyl-demeton were found effective in

considerably reducing the shootfly infestation‘and increasing
productivity (Table V.13),
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Table V.13 : Control of Shootfly in Proso Millet

Treatment Dead White Yield
e ;. hearts .

SN EBarheads - 'f( ha)
N (%> L A(%)" 3 q/

Carbaryl 45408 12,8 0 14,8
Malathion 15.8 17.1 153
Fenitrothion - 17.2 < 1661 - 16,8
_ Phospharidon 641 6.7. . 2245
" Methyl-Deméton. 842° 7.6 7 20,5
< Control . - 24,2 2647 - 12,7
" CD5 % 33 Lol 1.8

2, HIGELIGHTS OF RUNEAECH

71 Genetic hesources

Thlrty flve new collectlons were acden and 51G genetlc ﬂ‘stocks

were evaluated for various qualitative and quant1tat1ve characterse

.72 Varietal Improvement .

Three year yield trlals estab11shed the superlorlty of Bk 7 with
an y%eldbof 22,1 q/ha,322.1 per cent riore than.M3.4872,.the released
variety, Two selections édperior in performance to. BE 7 bad been

identified, revealing residual variability.

Yield evaluation trials revealed two nore promiéing selections
5013 (2746 g/ha) end 5136 (2442 q/ha) with a per day productivity of
39.0 and 3445 kg, as compared to 32.1 kg of MS 4872 (23.1 g¢/ha).

73 Manag;ment of Inputs:

March 15 planting appears to be ideal for summer proso millet
cultivation. FPlantings before March 15 suffered marginally, while the

" grain yield in later plantings was drastically reduced.

The regponse to nitrogen application was substantial, while it was
narginal for Pol5 and K,0- 20 kg N/ha had given a response of 18.5 kg
grain/kg N as against 12,25 kg at 40 kg N/ha.
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7.4 Disease Management . L L

Germplasm screening revealed 25 moderately resistant stocks to leaf
blighte Captan 0.2 % not only effectively.checked leaf blight-over a

3 year period, but alsc procduced maximum grain yield.

Although foliar treatment merg1nally reduced leaf bllght tlaﬁlseed
and soil treatments, hlgh grain y1elds were ootaln d with so0il treatment.
Armong the soil treatments, zine sulphate (25 kg/ a) ‘had given better
control and high grain yleld followed by ferrous sulphate’ (25 kg/ha) «

Helminthosporium nanici miliacei and Alternaris spe. occurred more

‘frequently on seed surface than H.hawaiiense and Cercospora sp.

7.5 Pest Management

" MS 1487 exhlblted relat1ve seedllng and adult plant re51stance to
shootfly. o

Phosphamldon and Methyl-demeton reduced shootfly 1nfestat10n to
6.1 and 8,2 per cent dead hearts from 24.2 per cent in control, and
1ncredsed prdduct1v1ty by 772 and 61 4 per cent respectlvely over.
control (12.7 q/ha) .
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BAZ“.I\TS.CAJWB MILIET — BCHINOCHLOA FE rf"‘«‘N"‘ACEA (w\rﬂ) LINX

i : ;

'{. DWRODCTION | ..

1.4 Gbneral )

-

mhe czoﬁrlnv .attern in the hllls of ﬂtt ok adesh revolves

urouna barnyard mlllet whlch forme ‘the stable foo&.

I

2. GENETIC HESOU&CLS

2.1 Cellectlon, Catalogu1n Characterlsatlen and Classifibatien
of Gerin; 1asm :

L tot ul number of 955 genetlr stocms were evalu tcd for d1fferent
morrholonlcal and aBrODOmICul cheracters, and dlsease pest incidencee
Tﬁese 1ncluded 870 stocks evaluate“ during 1979 anu few nore
collectlons Obtml ned during the nerlou. £ few more charactero llke ear
length and tlllellng whlch were not taken in 1(}79 were evqlu ted.

i

Tbe data are surmarised 1n Table VI.i,.

3. VARIETAL IMFROVEMBNT

3 1 Crﬁatlwn.ef New Materials

3.1.1 Selectlon of Elite Materials from Nurserlesa Twenty desirable

stocks were selected for testing in ﬂrelnnlnary y1e1d evaluation trials,

during next RhaV1f season. ) s

1
[ t

Nlnety51x 51ng1e plant selections were 1solated for identification

of sukerlor proaenles.

3.1.2 Recomblnatlon Breedings: 17 F comblnetlons, 1nvolv1ng elite
materlals llke VL 8, VL i1, VL 18, tC 49, LF 2, K 7201, -RAU 6 were

attempted by contact method u51nb narker charachers :like pigmentation

(n1nk) of stem base, node, stlgma and husk.: ';, ﬁf
Gut of the 16 comblnetlons attexrted last year, hybrids could be

1uent1f1ed in 8 comb1nat1ons whlch had been ! advanced to F2 generatlon

for further selectlon.



Table VI.1: ¥Frequency Distribution of Kodo Millet Genetic Stocks

Height {cit) Maturity . Ear Length Ear Compact-~* Ear - Ear % Sput Stem 4
) (Davs) o (cm) néss(l-}) Nature ’ Col@gr (0-9) Borer ’
Class Fregu~ Class Frequ- .Class Frequ~'Class Frequ— Class Frequ~ Class ¥Frege~ Class Frequ~- Class; Frequ-
eney : éney ency ency ency ency _ encvy ' ency
Below 206 ° Below -99. Below 15 1 323 Erect 879 Purple 290 0 ) |- 0 721
110 000 . - - 10 . , (%) - =
111- 122 101~ -2u8  11-15 356 2 551 Droop- 76 Light 619 3 20 - 1 176
130 , 105 Lo . ing purple - P
. . : ' (LP) R T
131~ 96 106~ 345 16-200 406 . '3 .. 81 Pale 1) 5 7385 2 ' 58
150 110 . o ‘ green o P
. S o 5 : S : : | - (76) ' ‘ ;
151~ 395 iile 222 i 21-25 152 ' . 7 316 300 -
170 w5 | - . S : ‘
171~ 136 116~ K 26-28 26 . S 9 234
230 . " 118 9 , C . L
* Bar Convactness . *%.Bar colour o “*¥Snut disease ‘ Scale = 079A Stem borer
1= Conmpact . P-Furple S ;0= Imaune ~ ;L' 0=Imnune - :
2= Intermediate . LF~- Light purple = 3= Moderately resistent . '".- 1=Upto 5% demage
3=Lax " . ' . ¥G- Pale green . 5= Moderately susceptible s 2=6 to 15% damage
o oL T g 7= Susceptible - - _ Z= 16 & above damage

.9= Highly sisceptible

(4
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Feke3 Mutntlon Breedings M2 gen»ritlons of VL 8 "nd;VL'il produced

HD] tnree doses of cagma rays (15, 30y L5 Ar) and LMsM(ﬁ.i%) were raised.

Abnormalltles in morphologlcal char&oterr like. bifurcation of eax

Heacs, as’ rehortea e rller, dld net occur in tﬂs MQdeﬂeration.'

A nuvher of chlor““hyl Jutants Arénfébdiﬁéa“ﬁt"Séeélinw“rtage

but there was not much varlau1l1ty at adult Plant stage. However,. 46
selectlons in VL 11 and 51 selections in Vi 8 malnly for ear compactness,

length, earliness. and tlllerlng c°““01ty were retained for further work.

3.2 Yield Evalwation’ Trlals

Four yield evaluation trials naméiy; two coordinated triéls, Vi

advence and prelinminary trials were condacted during kharif, 1981.

VL 21 and VL 24 performed well in both thé cordinated es-well
as VL advance trial (Table Vi.2). Other strains whlch gerformed betttl

\'-were, “AU 6, AU 7, VL 20 "in comrulnated trlal, and VL 13, VL P& in
VL -advance triala.. The, per *7rhence of VL 13 was gocd, 1n the 7ast

oyear alsos’

‘ Fortyeight new strains QereAtested iﬁ a.multiloca£ioﬁal trial
from cocrdinating wnit. The first five high ylelalng selections were
fune No.2286-80ﬁ, 2384, 2389, 2388 and 2701—8BK. hese gave 94 to- 110
per cent~h1gher y1e1 than the check X1 (11.77 ©/ha). In the station

preliminery trial with' 2! new. selections, VG 51191, VEC -5%25~2, -

.VHC 5307-1, VHC 5363~4, “C 5110—2, Syali loca¥ 1-3, Somashwar Sel.-2,

and VEC p‘24&-2 produeeu higher Jleli than the réleased variety VL 8

4(22.10 q/na) and had - Jc51rable maturlty. These have been selected for

further advence testlnb.
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Teble VI.2: Performance of Selected Yicld Trial Entries. . |

Groin Yiela Moturity “Discase |
Yarieties - - {g/ne) . . . .{Days)
Coordina~ VL Ad~  Coord- VL hd~Coordinated VL Advence
ted vance - inated . vence: Emut*  Leaf Snmut¥ Leef
spot - spot
RAU6 7 - on. 22,4 8L . 103 7/3 7 9/2 @
RLU 7 21,9 - 8 - 9/2 7 < -
VL 21 20,6 '37.2 8. 103 5/2 7 - 5/2 7
VL 20 19.9 34.3 8l 102 5/2 8 ' "s5/z 8
CVL2k . 19.  4h.3 86 - 10k . 5/2....7 .72 7
Vi1 . - T a8 - - - a2 7
VL 23 | 13.81 37.7 ° 83 90 s5/2 "8 Bl 7
X1 k2 - 98 7 N
vLe = 354 - 99 © - - 7/2 8
CBeatB6: - - - . 539: C.D. 5% N9 | '

* Smut = % of infected plents/ % of grains infected in an' earhead

Leaf spot, ~ ~1-§

DL st ) . - g

A:‘3 3 Cytoclogical Investiga tlons

7

" In the previcus year meiotic QtU(le vwere carr1ed out in ia

Agfber of collections of Echinoshloa. The cnrvEOPome number was found

Tt be 2n'= 54 in all the collections inves t1raued. No aunorual meiocsis

or accéssory chromosomes were obscérved in eny of tbe C“ll@uul?nS.
ﬂrjobj ic studies in all the avallable collections ubre pades.
Karyotype of chromosomes of VL 8 was pgepared~us;ng relative
measurements of the two arme of each chromosomes. ‘
Daring 1981, more specimens of wild Echinochlca of various species

viz., Echinockloa crusgalli var. Crusgalli, E. crusgalli var.breviseta

an<: Becolonun (Bor9 ig /3) were collected and fixed for meictic studies.
Enarging spikes of elite varieties, viz., VL 2, VL 7, VL 15, BF 2,
VEC 5324, B 117, B 136, B 187, Pune collectlon nos. 2381 and 23%89 werc

also fixed for meiotic studies.
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Two verieties (VL 7 and EF ?) were'investigated eytologically
and meiosis was ‘ounu to be ,ulnr with rh em@somecnumber 2n = 54, as
recarded rrev1ossly. Fuarther studies on chromesanmal-asseciationg at

meta“hase-* and Chl&s&ﬂto Ircquency per: 'HC_ahdiﬁérébivalent are in

grogxess. I B

f o -MANAGEMENT CF INEUTS
A1 Tipe of Vlanting

An experinents to 11nd ou suitable dates for sowing Echinochloa

was repeated for “the )rd ‘season.

Table VI.3: Effect of Date of Planting on Barnyari_ﬂlllet Yleld

(4/ a)

Planting dates - ... . -193L. 71980 - 497G T

April 15 L 20,9 222 -

May 1, o o 21.9. ; 22.7 - 19.3
.Mey.is R 2%.0 22.5 21.5
May 30 . : 21.5 21.6 20,6
June 15 | 1647 16.5 19.8
Jane 30 - | 8.9 4.8 ;;;ﬂ,ﬂ_:.m“w
o 5% T e s -

~ As in ﬁrevious years, there were nc significant differences: in
yield for the sowings between 15th April to 15th June, except 15th May
(Table VI.3). The yields were recuced significanﬁly on, 30th June
sowing. Thus, it was confirmed that by asing short daration varieties
like VL 3, the Echinochloa can be plant st any time upto the ﬁiddle of -

June without any sig n1f1can+ decline in ylelu potentlal.

L.2 'Studies on Flant Densities

This experinent with 3 row. to row spacings (20, 25 ana-3 ‘o)
and 3 plant spacings (19, 15 and 20 cm) was repeated: for  the third

season. during 1981 (Table VI.A4).
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Table’ ¥I.ks Grain Vield (q/‘a) under Ulfferent mow ang
: Llunt Epacings . . ST . :

Fow to row rlant to Dlavt (C‘jf,,u.- oo Mean -
(em) - 1 210 15 20 1681 1980 1979  1979-3%
20 25.2 25.2  23.7 2.7, 9.5 43.0  25.7
25 23.0 25.3  25.6 24,6 . 9.4 410 25.0
30 27 A 23.5  21.5 24,1 5.7 h5.5  25.1

| Mean 1981 25.2 26.6  23.6 )

1930 9.7 8.6 6.3

1979 1 37k b6.5 kS
1979-02 241 .. ...26.6 ... 25,

Differenceg e ong the treut ento were nen—-significant. During 1979 also,
the differences were non-significant. However, in 1980 the differences

in yield between row spacings vere significant.

On the sverage, an inter-plant spacing of 10 to 15 cm and a row

to row spacing of 20 to 25 co produced the highest grain yield.
4,3 Fertilization
Eo3.1 Eifect of Orgenic and Inorgenic KResponse $—fn-experinment” to find

out the dost sultable conbvination of 1nn11anic fertiliwors .and orgonic
manure” was repeated again for the thlrd year using the same plots as
iur ng 1979 and 1930. ~However a slight modification was done in the

control plot.end F 0o at the rate of 20 kg/ha was‘apﬁlied.

- The "yields increased sig nlflcantly w1th the 1ncr095bd rateg of

nitrogen from ¢ to 60 kp/né, and also the urrenlc manusres from O to

100 q/ha \Tablve VI.5). The highest’ yleld of 33 Q/ha was obtained by .the
a;rllcut1on of 6052030, N:iP:X 4 100 q/ha FYM. It is ev1uentlthat the
crop benefitted from the application oflindrgénici$eftilizerianﬁ hanures
either alcome or in combination znd the,best,resulxs=wére achieved when

a copbination was ased.



97

Teble VIL53 ,Grain Yield {c/bn) as iffected by Varyiné Levels of
. Inorganic Fertilizers and FYM )
Fertilimer (kg/ha) ~FVM {g/ha ' Mean
N < £ O - 50 169 - -~ Mean- 167951
02 o 95 11,8 k.5 18,0 12,0
20 20 0 - 1.6 17,100 20,3 i7.4 20.8
RO 20 0 17.8° .. 21.2 ° 24.8 21.3 2542
&5 20 -0 20,8 26.0 330 96,6 2949
" Mean 1981 15,7 . 19,0 .23.2
1979-61 ; 17,00 22.7  26.2
© €D 5¢ Inorganic = 143 Fi = 1.0

.- Incrgenic X FYM - 263

4.3.2 Tesponse of Echinochloa Varieties to Varving Doses of Nitrcwen
and Fhosphorus: An experiment was carried out to study the

respense of Fchinochloa varietiszs to varying doses of N (0, 20, 40 and

50 kg/ha) énd 'oné(o and 20 kg/ha).

Toble VI.6: Grain Yield (q/ha) &s Affected by varylng Doses of
Nitreogen eand rhosphorus : -

N/¥. 0 " 28 Hean

0 7.0 74 2.6

20 Ge7 : _ 9.9 . 9.3 )
60 T : 16.3 ] . ) 17.1 1607

Mean . 11,0 : 11,7

The yield Qas foond to increase significently with increasing
doses of nitrogen (TablevVI.é). Ehospborus application affected yield
very marginally. Although the general yield levels vere low, it is
clear that nitrogen aprlication can be beneficial in enhancing grain

vields,. The experiment veguires to be repeated.
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4,4 Yeed Contrel .

The @x er1uent on weeu C“Dtrol was continuwed for. tqn gecond & v

D demeemoees s gaene

 Table VIJ7s ffect of Yeeding on uchlnocﬁlon .
(?Age) : - ' o Grain Yie lu (Q/hg) -
weyss . o "~ Ng Vieéding Weeding
3 L1580 ~ 1581 - 1960 1981 Mean —
P 3_9, - e FUUE Ceraen e = | . _ e .-- -—-:6 -8"*' | 13.0 12.8 12.9
L5 : - 7 7.2 14.5 18,2 16 .k
DN 51 & N VU e s e i 16 T 2% W 18,87
75 i . - O.k 16,7 2h.k 20.6
Barvest 10.2 0.k . 18.%  25. 21,5

Keeping the fields free from weeds for t 1€ flrst 30 daye is
very crucial for obtaining good yields (Tuble V. 7) The 1osse¢ caused’
daring this period, average arcund 50 per cent. If the crop is not

weeded for about 75 d&Yu’ there nay be almest cent rer cent loss in

grain ylela.

!
'
i

k.5 Echlnucaloa Based Lotation - . oo

Data from a.trial continaed from 1979 to- 1§00 are swmarised--- -

beleow alon~41th financial implications of different.rotations

Behinochloa-peea end Behinochlea - Grag are the Wost oductive rututlhnu
Pl ieeatint sl et otk i

(Teble VI.0)e These two rotations gave the maximum net as well as gross
nrofits and the cost benefit ratio. Theése rotatioﬁs were followed by
Echinochlog “Wheat from-the ‘production point of-view, and Echinochloa~
Lentil from the ccst benefit ratio poidt of view. - = -

411 these rotations were nuch superior to the traditional,
rotation of Ragi~fallcow=Echinochloa-¥heat., In peneral, highest net

returns were obtained when a legime was included in the rotation.
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Table VI.8; Average Grain Yield (g/ha)

and Annual Honetary Heturns
(%s/ a) unmer Uifferent Crop Se

equences
Crop Seguence Kharif Hahi Annual Annwal. Annual.. Cost
Knarif Rabi Mean Mean - Froduct— Gross pﬂt Benefit
~ (1979&80) (197G- ion . Hetarns % turn/ Ratio
' 80 and %s/ha. ha
80-81) - __C.S.
~ Bchinochloa Wheat 16.3 19.1 :ijfi&i,l 40Q0.88-~1é26;59 T131:26
Behinochloa Lentil - 15.8 1040 - q7 8_ “1”5 635;1440.57 1:1:50
Echinochloa Gram . 19.h 17,9 37 % 7260.00 4077.35 1:2:99
Behinochloa Pea 19.8 - 18.8 73846 711G.75 4078425 - 1:2:54
Echinochloa Rati ~ - 18.5 6.9 . 25.4  3623.88 - 617.82 .1:1:21
Ragi = - Fallow 1946 % . o
Behinochloa Wheat . 16.0 % 16,1% 25.8 2834418  319.17° 131:13
*¥*®%  Yield of ragi for one year ** Yield of Echinﬁkhloa for ohe year.

* .. Yield of wheat: one years

N.B. The economics of the various rotagiﬂnélweré'wbrked out
on the basis of the grain prodiace and the nrevalllnb market
rates of inputs and output-during 1980 .
5. LISEASE MMNAGEUENT

5.1 Screening . . : L -

5.1.1 Netaral Epiphvtotics: “Nine hundred end fifty five cultures
Were sereened under natural epiphytétic conditions for différent?tfpes
of grain smuts ‘and brown leaf spots infection in various nurseries and
~trials. Most of the strains were found susceptible to ‘these two
diseases. However, a elutlvely lesser 1nfect10n was Te cbrded in -
twentyelght entries for smut, ‘ond twenty entrles for brown SnOtSn

Thesé cultures will be rescrcered” curlng the next kharif seaspn.

S5els 2 Artifiéial Evihhvtotic Conditions: Eixty selected Echinocchloa -

lines 1rclud1ng thase whlch had shown tolerance in the. previous years
were screened under artlflcldl Pplphytotlc conultlons for smats. &n .
attenpt was pade to create art1f1c1al epiphytoties. by treating the secd

cf these entrles with smut sporess
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No entry was found free. from smuts on the baols of three

years cbserVuulons. However, VHC 5142 and VqC 5219 had relatlvel"‘

I P A

-lesser-disease’ineciderice.. i e ,”»M;AWW;_fW$¢.;

Khatyarl uocal-2, ﬁakrlghat Sa 1 ~ 2 and L 3 also showed some

cerec of tolerance,.
8,2 Myeccpatholosical Investisations
5 yeep ‘ v

¢ t -

50241 Studies on lMode of Verpetuation of Suuts: Fot experiments

were conducted to determine the .role of :seed, soil and air“bérné

spores.in infection by smuts of Echinochloa., For chemical control

systemic and non-systemic fungicides were used.
g
“ : "

N

It was observed thet hoth seed and secil borne sporeQ causeqd

discase infection. Jeccnuarj 1nfect10n w1th ?rc porld'd was .

e s

alkso observeds

The ek?ériment, will be repeated in the next kharif season

vwith certain mwodifications to confirm the results

P

5.2.2 Epidemiological tudl s on Smuts: Observations were made on

the effect‘of_different date§ of sowings on theldeveldpment of smuts
of Bchinochloa in a trial with variety VL 8, :Six sowing dates at 15

deys interval between 15th April to 30th June were useu.

It was observed that upto 3rd sowing (1.e. 15th May) the -
dlsease incidence increased contlnuously when the maximuwn incidence
was recorded. Thereafter the disease intensity gradaally decreased in
Iéte:-soﬁinés.

5¢3 L semical Control of Echinochloa Smut

As the smuts of Echinechloa may be Erlmarllj seed borne, a
chemical control trieal by seed treotment was 1n1t1ated in 1)79 The
trial was repeated in 198C and 1981 also. .On the ba51§«ofwtbree'yéars
obser%ations, none of the chemicals was found to contrel ‘the disease:
completely. However, systemic fumgicides Vitavax and Benlate in 1979
and‘Vitavax in 1981 (Tavie VI;9J ednced the disease 1ncldence e

¢

significantly. Co
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These results indiate that seil borne-z2ad probdably air berne

spores alsc pley a

However, further investigations are in:proyress in tﬂlu

_significant. r :le. in cricating u15¢ase incident e

directiones

Table ¥i.93 Fungicifal Conticl of Bernyard Millet
- ‘ Ulséége Incisicnce -
Fungicide VL 8 & D - fiean
Agrosen @ 8.33/2.67  © 8.53/2.00  8.33/2.39
Dithane Meh5 UUUUUURI35/8055 T 6.33/2.67  7.33/2.5
Vitavex .. o3 ..57/2.0@ s /2406 T 3.67/2000
Blitox~50 £7/2.33 - 5467/2.33 6.67/2.33.
Difolatan . .00/4 33" 7.00/2.3% 7.00/2.33
Copper sulphate 7.67/2.00 7.00/2.33 . 7.54/2.47
Forraldehyde 6.33/1.00 6.33/2.33  -6.33/3.17
Check 8.33%/3.00 8.33/2.67 8.33/2.8%
C.B. at 5% 1.78 2,145

. Note: 1.
2.
Fe

Béﬁlatu was not included in 1981.

Average of 3 replications.

Disease rating

scale =

6. TEST MANAGEMENT

6.1 Field Screeni_g

Percentasze of Plants

1nfeéted(1~9)/

Percentage of grains converted

"into smot sor1 1n an. earhead
- (1-5 scale).

6.1.1. Stemborer: A toal of 955 cultures in the nurseries and: trlals

~ yare S¢foened for the 1n01dﬂn of

under natural conditions;

o

tew borer Sesamla 1nierens Wl?.

and only 251 :cultures were found to be infested

Tbe ‘borer. 1n;estax1>n was~nﬁt Jery aeawy

"Fifteen cultures whlch were founL tc oe free 1n dlfferent

e

nurseries and trials durlng ““ev1ous years under naturﬂl infestation

were rescreened this year,
were free from stem borer.incidence over the two years,

local-2 was also found free from the ‘Sttack of

angd 81l. These will

be further

artificial conditions.,

Two entries, VL 22 and Bageshwar local-2, . -
‘Bageshwar
bink borer during 1980

tested along with new cultures and



1c2 . ,

£.2 Test Monjtoring Pest Survey

€.2.1 Cetalogeing of Pestss Twentysiz new collections were sent to

Commonwealth Institute of Entomology, London for identification. Till

to date thirty specinmens incluling twelve reported last year and 18

new ones have been 1Lentlfleu. Thpmri

iticnal insect -pests idemtified
are glven 1D:ﬁﬂe_léjlﬁ- TodQe-tein =

Tabie”vi;iOE"fbaté of Mlllets ot Alncra

Cormon .+ Zoological g e
Deseription " Neme ' ‘st Grope
Coloure& oa~ Callitettix versicolor Barnyord millet
Autelid beetle Mimela fulgidivitteta Barnyerd nmillet,Bagi and

R o Panicumn
June beetle , . Anonele dimidiata Barnyard nillet & Xagi
Cetonid beetle " Heterorrhina , Barnyard nillet
R . Yorphryretica

Barhead beetle . Idplra assimilia . : Barnyard millet

Flat beetle . " BDichrenychus sp. . Barnyerd millet-

Spotted beetle- - - - Basitepta sb. Barnyard millet

Leaf beetle Mimastra cyanene =~ = Barpyard millet - -

Sung beetle... . -~  Cistelomorpha sp. ~ Barnyard millet & Ragi

Bar wig . Elaunon bipanitus Barnyard millet, Hagi

) Setaria and Fanicuri.

Bush cricket ﬁucknmcegnalub 8Te : -

Leat heetle v - HAylotrupus gluaon _ Barnyerd millet & Hagi

Leaf defolidtor Lepidiota sp Barnyerd millet & Ragi

Leaf . ca*te-:lllar " Buproctis st. ' Barnyard millet, Hegi,
Amaranthus & SBetaria

Jrown bug Dalpada sp. . Barnyard millet & Panicum.

Cow bug Hysteropteruws sp. - Barnyard millet & Fanicum.

Leaf hoeprer . Psazmotettix striatus Barnyard nillet & Fapnicux.

koot grub Eoletrichia seticollis all minor millets.

£.2.2 Sedson o Incldence of Insect Pests: ECeasonal variation in tae

incidence of pests o barnvar“ millet. lo being studied since 1979.

This year the study was repeated by taklng all the same six sowing dates
of 1980 i.e. 2nd May, 12th May, 22n0d May, 2nd June, ‘12th June end 22nd

June.

The results revealed that +he incidence of shootfly Atberigona

vwas, in the seme pattern as in the last year. This year also the
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the naxinem domage 52 per cent doring an 1wrtn1qnt o June'#as
recorded in Znd May sowing. In Lpe 1gtbr sowings there was a q6011uf
in damage.

The pink borer Sesamia inferens deziage.-was ndxinum (17.7%)

in '2nd Mey sowing as in the ‘last yedr's éxpériﬁénﬁ;_ Thereatt er therz

‘was a deckine in:the dandge.

Grass hopper demage was guite high at early stage of plant..
_grcewth in all the sowings. Aphids were also present in traces in all

the sowings during later stages of plent growth.

6.2.} Investizations on White Grub: White grub damage was found .to be

very serious in Eckhinochloa crop on cultivators fields.. Investigations

on various aspect of white grub controll were started in very

oo

ccmprehensive manner anc will be reported in due course.

6.% Insect Fest Control

bxpcrluent on sten borer control by chenical 1nsectlcloes was
1n1t1atea in 1979, Cerbofure 28 and ¢901atb were found to be nost
elfect1ve. The experinent wasg renﬁated in 1980 yith dlfﬁerenﬁ déses
of these two chemicals In 1981, thé.frial was condacted with five
henicals incleding these twee As the crop suffered due to heaﬁéy

weed competifion yield data vere not recoried and only comparative
scores for insect infestaticn were poted.

Teble VIS 11' Sten Berer Infegtatlon in barnyaru ﬂ111et

Chemical ‘ Dose Infestation
BHEC o . 10% dust @ 40 kg/he 9.2
Aldrin 5% dust @ 0 kg/ha - 740
- Bevin S 80 ¥.P. @ 0.1% concen.s 0 B2
FThorate ) 16 G @ 25 kg/ha’ 2.2
Cerbofuran 3 6 . @ 25 kyfha 33
Cenirol o ' ; . 18,7

Carbofursn 3G @ 25 kg/ha end phorate 10 G @ 25 kg/ha were
again found to be thé riost. efféctive in controlling thé stem-borer
incidence (Table VI.11).
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7. EIGELIGETS OF HESELKCE

7.1 Genetic Resources

955 genetic stocks of barnyard miiiet were evaluated for

various descriptors.

72 Varietal Inprovenent

VL 21 and VL 24 did well in Coordineted and VL Advanced Trials.
In addition, VL 13, VL 20, BAU 6 and BAT 7 were also found promising.
Several premising sclections had also been made from breeding nurseries,

FQ progenies and MB generation..
Karyotype of VL 8 was prepared.

7.3 Management of Inputs | S .
Barnyard nillet could safely be planted till the middle of June

starting fron April 15.

A row to row spacing of 20 to 25 cm and a plant to plant spacing

of 10 to 15 o was recorcmended,

Positive résponse to nitrogen application upto 60 kg/ha and to
farm yard menure upto 100 ¢/ha was evident. High grain yields could
however be obtained with a combination cf inorganic and organic
fertilizers. Fhosphorous application affected the grain yields

marginally.

' The barnyard nmillet fields should be kept weed free till 30 days.
Otherwise, the loss could'be'SQﬁng Qenﬁfi_z5 deys delay reshlted in
cbmpiéfé‘lbsé. ' '

Barnyard millet-pea and barnyard:millet4gram proved to be the best
productive roﬁétions fgllowéd by.barnyaerd millet — wheat and barnyard

millet = lentil,

7.4 _Disease Mapagerment
Cultures showing less susceptibility to sout (28), and brown leat

spot (20) were identified. VEC:5142 and 5219 were also relatively

less valnerable tc smutse

Seed and soil borne spores were responsible for initiating smutse.

Barly planting before May 15 escaped snut inq}dencef
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None of the chemicals tested controlled smuts completely. However,

Vitavax reduced the incidence ‘significantly.

75 Pest Management ) _
‘Survey end identification led to establistment of 18 pests on .

barnyard and other‘miilété.
VL 22 and Bageshwar Local 2 were. free from stém borer. Carbofuran
3G (25 kg/ha) and Phorate 10G (25.kg/ha) effectively controlled stefd

U A

borer incidences




ChAP(sg VII
MATIONAL BU:EAU OF FiLANT GENETIC HESOUSCES

1, GENETIC EESOULCES

1. 1 Genaral

The S-1 post previded in this scheme at the Biireau ”emalneﬁ
vacant because there was no recruitment by the 4SHB since the scheme
started fhnbtioning. The exploration for the collection qf.germplasm
of minor millété was, therefore, Ln&ertaken.by Setientists of this

Bureau in ‘collaboration with the AICMI and the Agricultural

”"Uh1v0r51t1es.

1.2 New Collections

During the year, one crop specific exploration was undertaken
in Marchqﬁpril, 1981 to the drier areas of Western Andhra Pradesh,
The districts of Mahbubnagar, Kurnool, Guddapah and Anantapur
(130.50'—170.0 N lat. and ?70.0'~ 790“ B long. ) were surveyved and secd
naterials fyrom fields, threshing fTOOrs/fa“mer s stores were collected
at 153 collection sites. The collectinons included a total of 448,
ragi (102), Setaria (155), fenicum miliaceum (1k), Fe.zmiliare (60 ’
~2315g~(67) and Echinochloa (8}. Tribal pockets in hilly terrains

and remote areas were also surveyed.

The Bureau staff also contributed towards the germplasm
collection of minor millets in eight separate explorations undertaken

during the year (Table VII.i).

Table VII.1: Minor Millets Germplasm Collections

Area and Disitricts Millets and MNuwnber

Eastern Kasrnatake ‘ Ragi (2).

Bidar :

U.P.Hills : Panicum miliaceum (10),

Fithorgarh RBagi (7). ‘

Bastern Msharashtra - Echinechloa (24), ragi (8),
Fanicums (24).

Maharashira . : _ Setaria (2), Pomiliare (12),

Ratnagiri Distt. Pasnalum (0), ragi ilg),LomlllaCGWJ
16).

Contcaes
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Table VII.1: Contd..

Area and Districts Millets and Numbgr,_
West Bengal - Ragi (12) -
Darjeeling Distt. : ‘ ;ﬂ»~»' )
Himachal Pradesh _ A.mllldceum (20;, :.max1mum
Kinnaar Distt.l . E : A g Tl;, Setaria (4 , ragl 33;.
Temilpadu . . S nagl (4k), 'L.mlllﬁceum (13)
Hilly terrains P.miliare (8), Setaria (5),

: Paspalun (12 Evnlnochloa (10).

Total ' . < ‘ 253

Thus, daring this year (1981), in 9 exploratlons & total of 701

collections were mades.

1.3 Extent of Variability

Much variability was obﬁ@rved in Setaria collectlons made from
_Mahbubnugar, Kurnool and Aqantapur for panicle length (10-?3 cm),
bristles (long to almost 1n51gn1flcdnt) tiller number (5-13), glume ‘colour
'(cream, dark orange 2nd purple) and seed colour (llght cream to oranglsh
brown). In.cqllections’from'Prodatur, much Variabi;ity was'obsérved for
panicle‘leﬁgth (8-23 cm), Panicle characters (loﬁse to coﬁpact),'ear
thiclmess (3~5;3 cm) and for glume colour. fnantapur is meain area for
Setaria but not much variability could be gathered from.there'as'mdstly

the improved strain 'Arjuna' is gﬁder caltivation.  North of this

district, Panicums and Paspalum ane not grown for personal preference of

Setaria. Echinochloe.is grown in very limited patches -and not much
variability was observed in this cases |

' Beth P.piliaceum and P.miliare were coliéctéd4frém‘ali the
collection sites. Except for seed colour (yellow to greyish black) and
size (small to bold) not much variability could be cbtained inﬁE.mﬁliacemgi
Great variébility could be seen for seed colour (1ight cream’ to yellow) in

Pemiliare. In Echinochloa too, very little var1?b111ty was noticed for

peanicle length and seed colour. In ragi, much’varlaulllty was represented
for seed colour (brown to red) and seed size (medium to small in many

cases).
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2. ATGILIGETS OF RESEAZCH

2.1 Genetié Hesources

New ¢olTections of ragi {102), kodo nillet (67), foxtail millet (155),
little millet (60), prosc millet (1&) and barnyard millet (8) weré,édded from
Karnatakaacan@;pérts:of Uttar Pradesh, Maharashtra, West Bengal, Himachal

Pradesh and Tamil. Nedu.
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RESLAnCH AT “001 INATING UNIT PUNE

A. INTTGﬁL"TION '

Kodo, foxtall llttle anc 5arnyaru mlllet multllocatlonal trlaIS'
were conducted durlng the year under: report. In audltlon, shootfly on

little millet and. smut pn barnyard millet received spec;ul.attentlon.

“ Be KDDO MILLET
, L. . ﬁAuILTAL IMPMOVEMENT
-1, 1 PUre Llne Selectlons

Twenty two pure’ 11nes .were tested abross ?une, D1nuor1 and

”COlvbatore in'a 2 tlmes re”JICuth randomlzea Hlock de91gn. Ten rows
“per entry were planted at 22.5 cm x 7.5 em. IPS 147-1 ‘and CO 2 were

1ncluded as. checkse

~‘,2762, 2770 (Psd S), 2772, 2798 (PSC 1), 2805, 2806 (PSC 4), 2807,
zsqéllr‘(Psc. 5), 2810, 2811 (esc 2), 2812 (¥sC 3), 2813 (PSC 6), 2814 (PSC 7)
had given~mdre grain:yieldﬁﬁhan the best national check, IPS 147-~1 |
(Tébie VIII.i). PSC 1 to 8 ‘are currently undergoing advanced testing

in- all India trlals.

C. FOXTAIL MILLET
1., VARIETAL IMPROVEMENT

1,1 Pure Line Selections

A pultilocational trial consisting of 35 pure lines and 2 checks was

organized at Pune, Bangslore and Nandyal, The experiment was conducted
in a. randonized block design replicated 2 times with 10 rows spaced at
2245 cm X 745 cme

The grain yields were low at Nandyal (Table VIII.2). The trial
mean was higher than the check means. 464 (SIC 11), 521, 1294, 1312, 1327
(SIC 9), 1334, 1337 (SIC 12), 1339 (SIC 10), 1349, 1354 (SIC 8), 1363,
1373, 2879 (SIC 6), 360 (SIC 7), 548 (SIC 3), 592 (SIC &) and 765
exceeded the trial mean of 12,4 g/ha.

SE 21-1 was the dwérfest and the earliest to mature,
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Tabhle VIII,1 : Performance of Selécted Kodo Millets

Entry Helg t M turlty Grain Yield {(q/ha)
. ays Pune Dindori Coimba— Mean
' ~tore
2759-80K - 5k ¢ 105  Mh,5 1349 35.9 314k
2760-80K. - 56 103 37.0 13.0 32.4 27.5
2762-80K 54 107 5647 16.2 . - 461 39.7
2763~80K - .57 -, 107 4547 10.9 3449 30.5
2768-80K 53 103" - 48,3 7.9 48,0 349
2770-80K ' 56 106 Lh.8 - 20,7 . 54,6 40.0
2772-80K 58 105 42,1 117 54,6 36.1 -
2774-80K 56 106,  35.4 12.1 5346 3347
2776-80K .58 - 1037 031.5 1241 47.7 3044
2797-80K 56 107 33.4 6.2 53.3 31.0
2798-80K 57 102 48,5 163 464 37.1
2805-80K 58 106 45.4 1849 51.3 38.5
2806-80K - - - 57 . 196 hig,4 12,8 - 57.83 . 40.0
g807-80K - 58 103 43,7 12.0 55.7 3741
2808-80K _ 60 104 47.1 14,7 65.3 - 41.7
. 2809-80K 61 103 3945 842 5601 3446
- D810w80K ., 63 106 52.0 1042 50,5 37.6
 2811-30K 63 107 43.5 8.k 66,2 39,0
. 2812-30K 61 7 10k 53,2 12,3 63.1 . 42,9
28313-80K 56 106 5040 15.5 43,3 4.1
2814-80K .. 59 103 45,2 . 15.1° 59.9  40.0
2815-80K S 62 7 105 . 22.4 - 124 54.7  29.8
IPS-147-1 6% - 104 40,3 . 18.5 - 48,8 35,9
co 2 - 95 123 24l 10,3 - 20.8 21,k
12.9 50,6 3545

Mean 59 106 3.1
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Table VIII.2 : Performance of Selected Foxtail Millet

Variety Height Maturity " Grain Yield (g/ha)
(em) (Pays; Pune Bangalore Nandyel Mean °
464~80K - 116 90 23.9 12,4 S 9.1 1561
473-80K . 108 = 61 ' 11.5 6.5 - 8i .- 8.8
513-80K 107 o091, 15.5° 7 13,0 - 7.0 12,0
521-80K 112 - 86 15k 16.2 9.3. . 13.6
10651-80K 168 . 93  11.2°  13.0 7.9 . 10.7
1204-80K 160 91 = - 8.6 13,0 8.0  13.2 .
© 1226-80K. 110 92 10.8 1348 7.0 10,6 °
1208-80K  106. 92 - 13,k 11,2 7.8 10,8
1309-80K 120 92 12.2 10.4 10.5 11.0
1312-80K 105 93 154 - 14,7 8,2 12,6 .
1327-80K . 117 ¢ 21,0 16.8 10.7 16.2
1328-80K 169 89 13.1 11,8 10,0 . 11.6
1329-80K 108 - - 90 13.9 , 1545 7.0. 12.1
1331-80K 100 95 19.3 13.7 6.5 9.8
1334-80K 103 91 19,0 12.7 11.1 14,3
1337-80K  1Ch 90 21,3 14,1 9,0 14,8
1339-80K 107 88  25.1 11.1 10,1 15.4%
1349-80K 115 89 - 17.5 15,2 846 13.8
1352-80K 113 90 847 5¢9 13.3 %3
- 1354-80K . 123 . - 1 20.7  11.6 17,2 1645
©1357-80X 116 . 9C 17,1 11,8 - 7.0 12.0
1363-80K 105 - . 90 18,0 1649 93 - 14.7
1373-80K 101 ., . 90 - 19.3 '11.0 ‘849 " 13,1
1402-80K 108 = 93 11,4 11.8 10,6 11,3
1470-808 103 - 50 14,0 . 11.7 115 1264 .
2879-80K ~ 110 89 - 16,2 . 13,0 10.8 143
2884-80K 112 . 88 .- 11.2 . 12,k 6.7 1044 ..
2885-80K 105 89 15.4. [ 16,4 .. S 3.9 11,9
300-79K., . 111 93 16,7 © 1641 10.3  1hek
548-79K 108 90 1742 - 1105 15.7 148
563-79 X 108 58] 15.7 11.5 10,0- 124
592~79K . 105 68 7 1642 1343 8.1 12.5
685-76X 110 93 12.2 17.8" ° 6.1 12,0
764-79K 120 9k 12,5 14,5 6.8 11.3
765-79K 105 91 13.5 .. 173 8s5 13.1
SE~21-1 78 76 . 115 - 645 1.3 6.l
Ar juna 127 84 . 10.5: 1046 746 9.6
Mean 409 87 15.4 1249 =0 .. 849 124

Table VIII.3 ¢ Canony Competltlon Studies 1n'Foxta11 Mlllet
S (Graln Yield q/ha) : e

Genotype: Densities _ . .
22,5 cm X 745 cm 133475 om x' 745 emy 5 e 'x 7.5 em Mean®

SE 211 19.3 21,7 . 17.5 19.51
;Arjuna ' : ' 9-5 ‘ 27-4 L : 2702 28,0
Nagthana L e 2109 ' : 33.8 2’-!.9 2609

Mean , 2345 277 23.2 24,3
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2. PH FIOLCC AL 'II\T?/'_ESTI(:AIIGNSA

2.1 Canopny Analv91s

The three dlstlnct genotypes SE le}J Arjuna and Nagthana were . _
grown in a spllt nlot design w1th genotypes in the main plots and .
plant den91tles (22.5 cm X 7.) cm, 33 75 cn X 745 em, 45 ¢m x 75 om) -

in subplotses The crosu and nct subolot gsizes were 5.4 @ X 3.6 i, and

3mx 135 5.' The exDerlwent was reollcatee 4 tivies, but d1f*1cu1t

goil cond1t1ons pernitted observatlons only in two roJilcatlons.

Arjune produced highér~grain yiéld at high plant deusity, while
SE 21-1 and Nagthana produced the hlghest yields at 1ntermed1ate: -
plant dens1t1es (Table VIII.3)

B x'
3

3. NUTRITIGNAL QUAL’TY

3el ProtelnlfFat and Mlnerals

Foxtail mlllet germplasm was analysed for seed protein (6 63 to
15,73 %), geed fat (4.0 to 7ol %) and ninerals (1.10 to 4‘86 %) “The
frequency dlstrlbutlon 1s glven 1n,Tab1e VIII olty 4

-

Fatty a01a cort, 051t10n was also 'studied in two. hlgh (GS 26 and
GS 527) and two 1ow (Gs 156 and GS- 245) fat accessions. The foxtail

mlllet»011 compares favourably w1th other traditional 01ls{Iike
safflower and’ sunflower w1tﬁ hlgh pnly unsaturated fatty acids

(75 to 85 %) ' Genotypic clfferences were also evident in fatty acia
comp031t10n (Table VIII 5) 1*' ' . - ’

Tosl.
'.J. .

D. LITTLE MILLET
1. VARIETAL IMFROJEMENT
1.1 Pure Llne Selcctlons

The. performance ot 36 11tt1e mlllet selectlons was corpared in a

randomized hlock deslgn re pllcatec 2 times with 2 checks (K selection

and C0 2) at Pune, Ea“Chl and Sunabedas’ ‘Ten rows were planted at

22, 5 e X 745 cn spaclng. g

[

¢

The data were returned from Pune and Ranchl only (Table VIIL.6).
1563 (PRC £) and 1)74'had glven nore gra1n yield than the check CO 2

(1046 o/ha)e e - Cor o el LT



Table VIII.4 : Frequency Distribution for Seed

Protein, Fat and Millets in Foxtail Millet
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Table VIII.5 : Fats and Fatty Acid Composition of Foxtail Millet

Accession Total Seed Fatty Acid Compogition (%) Todine

Fat Content Total .. . 181 .~ 18:2. . - :Value:'

(%) - Saturated 7 .. 7 c

GS 26 7.00 ,  © 6.00 11.0 81.0 148.3
GS 156 4,57 . 12,0 12,0, 62,0 . 114.6.
GS 245 4,00 15,00 13.0 72,0 - 14030

GS 527 7410 S0 0 7.0 80,0 - 1497

Table VIII 6 : Performance.of-Selected Little Millets

Entry” Height Maturity : - Grain Yield (q/ha)

‘ ' (em) - (Days): Pune  Eanchi .. Mean
1560-80K 70 89 6.9 740 - 7.0
1563-80K - 109 98 15. 7oL 1.4
1564~-8CK 97 96 6.9 6.7 6.8
1566-80K 113 98 8.3 7k 7.9
1574~80K 113 96 12,0 740 Se5
1575-80K 107 . 96 9.0 5.9 " 745
1579-80K 110 1 12.8 643 9.6
1592-80K 80 80 13.5 6.7 10.2
1598-8CK 79 80 6ok 6.3 6alt
1608-8CK 66 . 76 6.0 7.4 647
1609-80K 52 - 76 4,8 bk 4,6 )
1619-80K 70 95 12.0 Lok © Ba2
1627-80K 75 95 12.7 549 9.3
1634-80K 99 Ol 11.3 367 75
1637-80K V" 101 .~ 9% 842 bk 643
1653-80K 135 101 4.5 546 5.0
1683-80K 125 95 12,6 4.8 847
1701-8CK 92 90 bolt 5,2 . 4,8
1706-8CK 104 9k 548 Lol b9
1721-80K ' 96 95 12,3 5.6 940
1749-80K 61 - 76 61 643 6.2
1752~30K - . 85 . 88 10.2 849 946
1783-80K 9% 101 4.3 - b3,
1860-8CK . 56 - 75 11.4 7ok L 9uk:
1865-8CK 82 . 83 6e7 6.3 6.5
1879-80K 115 : 100 12,6 6.7 97
1883~80K 103 . 94 14,1 546 0a9: -
1574-80K 117 = 66 15.2 740 11,1
1596-80K © 81 . 80 8e7 : - 59 2763
1609-80K 85 . ' 86 6.9: . - " hok N P AR

. 1651-80K 68 - : 91 BeJ™ 7 643 8e7'
1595-80K 77 . 80 Gokt bok 5k
1622~80K 85 . 86 9.8 - - 5.6 76T
1862~80K 65 77 947 7 Kl [ 649
1847-80K 72 80 12,077 7 8.2 ¢ 1041 .
1670~80K 69 90 6a9: ., - 607 .68 -
K-Selection 79 83 boi 7793 6.9
co 2 74 76 11.1 10,0 10.6
Mean 88 83 QeG 643 747
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2, PEST MANAGUMENT-
2,1 Reskréening
Thirty‘six lines that showed re@is%ance to shootfly were rescreened

in a randomized block design replicated three times. Foun‘hlghly
susceptible (1051 1772, 1789 and 1797) lines were also auded. Each
plot was a row of 3 m long. - Toval’ number of tillers and the tlllers
damaged by .shootfly were recorded at rendom in 5 plents, and thé .

infestation per cent was calculateda -

1654 recorded mlnlmum 1nfestat10n (4 8 per cent), conflrmlng

its relative r951stance (Table VIII o7) o T

2.2 Seasonal‘Incidence of"Shootflv

co 2 was planted 7 timesi in-a ranuomlzed block d051gn replicated
three times., Five rows of 3 length were planted at 45 e x 10 vl l

spacing and fert1114eu with k0 kg N, 20 kg P,0 205 and 20 kg K20/ha.

Significanf differences were observed in shootfly damage and:g?qin
yield on different plantings {Table VIII.8). There Qas an incréase.in
shootfly infestation and damage, and decrease in graln ‘yield w1th delay'
in sowing, the maximum occurring on 3-9-81 planting. . The 1nfestat10n

was less, and the gfain yield maximum in the crop planted on 29—671981.:

243 Compatibility between Carbofuran and Azotobacter ; '.

Carbofuran checks shootflyAlnc1dence. Azotobacter is a b10fert1117er.
Both are seed treatments. Their compatibility was therefore studied in a

randomized block design replicated 5'fimes iﬁrﬂhe'variet&; co 2.

Carbofuran 5 % iniassociation Qith'Azotobacter reduced- shootfly o
incidence in comparlson with the untreated plot, 1nd1¢at1ng their
compatlblllty (Table VIII. 9) Maxirmm grain y1e1d was also recorded in
corbinaticn treated plot, indicating synergistic effécta of Carbofgran”

and Azotobactere.
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Table VIII.7: Rescreening of Little Millet against Shootfly

Incidence Total Pedigree
(%) {No)
11 '~ 20 6 - 1667, 1673, 1686, 1726, 1687 and
; o P 1677 P
01230 .~ -9 - 1556, 1704, 1720, 1648, 1566, 1706
o .., . 17083, 1550 and 1723 S
31 - 40 19 ‘ 1651, 1789, 1634, 1724, 17525 1645, -

1756, 1593, 1664, 1675, 1665, 1551,
1651, 1772, 1797, 1749, 1565, 1579 .
Cand 4567 - .~

41 end above 5 1701, 1743, 1751, 1553 and 1688

Table VIII.8 : Effect of Shootfly Incidence
' S on Little Millet T

Date of Dead Yield 3
Planting Hearts ;'A(g/Plot)=
(%) -
| 26-6-81 5¢1 458 ,
12=7=-81 .. . 16.9 264 S R
23~7-81 . 25,9 . 243
Fe-8~81 28.3 202
13-8~81L. .+  30.7 - 175
23~8-81 . 36,2 125
T 3081 42,9 72
S.E. . 1.4 31

CD5% by - - 96 E

Table VIII.G : Bffect of Seed Dressings on Little Millét

Treatment P . Dead ' . ¥ield
Hearts (q/ha}
oy
Carborufuran .~ - - 3,2 7 0 o401
Carbofuran 5 % + _ 246 . 27 o1
Azotobacter o S B
_Azotobacter . - : fe o Be9 L 15.3
‘Untreated - 14,5 247
S E 13 2.1
CD5% k.0 6.5




117 ‘
E. BAENYARD MILLET
1. VARIBTAL TMEROVEMENT

ie1 Pure L1ne Selectlcns 54;’ Qh ‘2:‘1;;i.;5{iduffihﬁ"'""’

Forty six pure 11nes of barnyara mlllet were com*areﬁ in a’
randomlzed block aes1ﬂn reDllcateﬂ 2 tlwes at “une, Almora and P

) 001mbatore., Ten rows were planted Qt 22.5 cm X 7o 5 cm spaclng...Two

checks, h 1 and €0 1 yere also 1n“1udede

The,tgial mean was highé:'than the mean of the checks (Table VIIL.10).,
2301, 2308, 2515, 2324, 2325, 2326, 2330, 2348 (ECC 9), 2375, 2384,
2385 (ECC 8), 2386, 2388 (&cC 6), 2389 (ECC 10), 2392, 2k00 (BCC.7),
2401 and 1585 (Bce - 5; had glven more grain vield than the trial ﬁfia;
ECC 5, 6 7, 8y 9 and 10 were 1ncluded in all India trials. Maﬁyu&ultures

were dwarfer and earlier tnan_the~checks.

25 DTSEASE MANAGEMENT
2,1 Screening for qﬂut

281 barnyard L‘ll“t nollectlons were screened in an augmented
random1zed block desl gn w1th L checks after every 40 Tows, Smutf,,\
spores were mixed with the'seeds before sowing for creating )
artxflclal eplphytotlcs. Four selections were free from smut 1n01dence
(Table VIII 11) The 1nc1dence was less than 5 per cent in 13 more
select1ons in comparlscn w1th the ebocks (33 to 39 per cen+) Twelve

entries had reglstered 60 per cent 1nfect10n, max1mum in the experlment

F. HIGELIGH“S OF RESEARCH

1. Variéfél Igprovemen - Aéf

LR

Promlslng 31ng1e plant selectlons of kodo (27?0-80K' 2866:80K,
2808—80K, 2812-80K, 2813r805),_f0xtall (464-80K, 1335-80K, 1354-50&),

littlef§1563—80KX;”1592—80K; 1574~80K, 1847-80K) and barnyardgﬁ. /
(2385—80K 2388-80K, 2400—80&) millets substantlally surpa351ng the

leading -c¢hecks had been . 1dent1f1euo Some of them * -are in early ‘and

advanced all-Indla trlals for larpe scale performance and adaptatlon

evaluatlon. R .e}. -

2e Dlsease Managenent

Four pure 11ne selectlons of barnyarﬁ mlllet (2132-10, 2152—3,

. 2208—31 2227-10) ‘were- found.freﬂ:’:gp nut 1nc1dnnce under artlflclal
ingculations - The smut.. percentage A@pgec from 0 40 60, "
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Table VIII,10 : Performance of Selected Barnyard Millets

235

15,1

R

Entry Beight Maturity _Grein Yieid (g/ha) R
(cm) (Days ). Pune Almora quﬁbatbféf*ﬂééﬁ' f
2301-80K . 95 L 9% 25.7 . 229 6.3 18.3 .
2368~30K 77. 36 126,50 20.2 1 7.7 18«1
231%-80K -+ 385 - . 86. . 23.5 18,0~ 3.1 15,2 i~
231 680K 86 86 23.9  17.1 307 14,9
2319-80K 107 g2 ° 2i.1  47.1 " 3.8 14,0
2321-80K 107 G5 22,2  17.1 6.1 15.1
- 2324-80K 99 - 07 - F0.0  1k.G 840 - 17.5
2325-80K 104 . 100 . 28,3 17.8. k.6 - . 16.9
2326-80K - 105 99 26.0 127 ~ 6.9 15.2
 2327-80K 101 - 99 28,2 15,8 3.4 7 13,1
2330-<86CK. . C 111 100 . 24,8 19,1 = 7.9 . 17,3
2332-80K - .98 98 16,9 17.8 542 - 13.3
© 9333-80K - 113 98+ 19,1 - 11,8 ' 6.6 1245 -
2343-80K 111 10¢ . 17.4 . 14.9 6.2 12.8
2345-80K 131 101 18.7  16.7 7.2 14,2
2346-~-80K 107 100 16.3 1040 72 11.2
2348-80K 110 100 32,4 15.6 - 8.9 19.0
2350~-8CK 112 100 24,3  1kJh 6.3 15.0
2375~-80K 106 93 23.3 19.6 5.9 . . 016370
2381-80K 75 86 1647 . 18.2 2,6 .. 12,5 .
2384~80K 65 36 23.3  25.8 6.2 13,4 -
2385-80K ' 96 92 304" 22,9 6.5 2040
2386-80K . 108.. .99 23,3  25.8 . 7.5 18,9
- 2387-80K o4 o4 17.4 21.8 307 14,3
"0388-80K - - ' 98 o1 T 30,9 25.41 ¢ - 7.2 - 2f.dirice
2389-80K -.52. ok 27.4 25,3 .. L0 . 18,9 ..,
2392-80K 121 100 3006 13.6 8ol 1747
2394-8OK: ' 111 - 08 23.0 - 11,1 841 B R/7% AR
.- .2395-80K .. 127 100 17.2. 17.1 7e9..: . 1lhal
2306-80K 110 101 23,7 15,1 5¢6 12,8
2400-8CK 111 98 307 24,2 603 20,2
2401 ~80K 114 . 98 28,3 21,8 5.6 1846
2426~-80K 113 99 17.8 1047 560 11.2
24732-80K 110 101 17.0 10.9 . 4,6 ..10.8 - o -
. 1499-79K " 9% 90 26,3 14,0 = 3,3 14,5
1500 79K - 104 - 89 21,7 "15.3 - 48 13,9
.1554~79K .. 86 91 1867 126k 2,9 .o 11,3 . .
1585-79K 101 90 2742 . 144 5.5 1547 .
1588-79K" ' 93 . 87  19.8" 13.1 k.7 12,5
1589-79K “ 88 © 87 2149 17.3 6.0 1541
1593-79K .81 . 87.. 23.0:7 . 14,7 . 3.8 138
1596-79K 76 .8 L 20e8 15,5 ko5 A3k
159779 78 88 22,4 14.2° 7 3.9 T 13.5
1598~79K 82 89 27.0 14.9 2,9 14,9
1603-~79K 75 97 22,0 14.9 2,9 13,3
1604—~79K 77 89 19,8 14,2 2.7 12,2 .
K1 114, 101 - 23,3 11.8 C5a2 e 4Bl e
co 1 O -t 98 . . -17.h 1240- 1 5.0 1145 -
Mean 96 1667 - 545
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Table ViiI.11 : Sereening for Snut neolatapca in
: Barnyard Millet

Clas§7fscore

Pealgree__

Highly Resistant
{Disesse score § %)

Re51stant

‘(blsease=s60re 5 %)'

Bighly ousce*tlblc

(U1sease score 60 ﬁ) '

Checks

13010, 2152-3, 220831 and ...

1222716 _ .
T 0116-9, 212881 2132-12,

213414, 2139-13, 2146-5,

Co1h7-1, 21547, 2170-17, 2218-1,

2259-16, 2268-2 and 2236-1.

.2126-24, :2138-18, 2138-2(,

2139-15, 2158-1, 2159-24,
220110, 2237-12, 224214,
224l~4, 2250-8 and 2271-3. -

| 2125: 33%,'9529: 39 %
2214: 36 iy 2222 3 36 %
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3. Pest Manayement

Rescreening of llttle millet lines agalnst shootfly revealed
the stability of relative resistance of 1654 over a two year
period (1980—82) 1654 recorded an 1nfestat10n of 4.5 per cent
against more than 40 per cent dead hearts in the highly susceptlble

-

lines.

Early planting of little miilet, ﬁith the onset 6fymonsoon,
recorded less éhdotfly damage,and mdié‘grain yields June—end planted
little millet showed 5.1 per cent dead hearts as, agalnst k2,5 per cent
in September first week plantlng.

Carbofuran- and Azotobacter were found compatible in reducing

Jshootfly incidence and enhancing grain yields,

4, Physiological Investigations

-Foxtail millet genotypes produced: maxirmum grain yields at higher

plant densities ranging fronm 395 to 593 thousand plants/ha.

5. Nutr1t1ona1 Quality
The seed proteln (668 to 15.73 8), seed fat (4e0 to 7.1 %) and
minerals-(lolO to 4.86 %) were analysed in foxtail millet.

 Foxtail millet has a high prop rtion (75 to 85 %) of poly
“unsaturated fatty acids, revealing that 1ts 0il toc conmpares favourably

with sunflower and safflower oil qualltya



~wMand RPS 76 x Wlld Kodo (Table IX.B)

CHAPTER Ix
ALL INDIA COOEDlNATED,PROGBAMME(_

R4l INTROBUCTION. oo ot

¥
All the m1nor m1llet centres act1vely part1c1pated in cooperat1VL

_programme plann1ng'and execut1on.5f}”m”4,,

e B. KDDO MILLET
1. GENETIC RESOURCES

L

1.1 Ma1ntenance and anluatlon , ; 3 = ~ﬁ@

Rewa centre planted 560 kodo m1llets 1n 3= rows spaced 50 cnm -
apart and fert111zed w1th 20 kg N and 20 kg P205/ha. Quant1tat1ve and
qua11tat1ve cuaracters were eyaluated..; ’ £

2. VARmTAL movamm Sl

2.1 Trlgls ;* = u T : , .
2,1.,1 Irial XVlII + XIX _ nat1ona1 kodo m1llet trial cons1st1ng of

t .
\- Vet e

new and’ advanced mater1al was organ1sed in a randomlzed block d951gn
repllcated 3 t1mes.. The gross plot size was Je 75 m X 2.75 m and the )
net plot was 3.30 m x 2.60 e Nltrogen was applled at, the rate of

20. kg/ha in two spl1ts.. The plants were spaced at 22.5 omx 7.5 Cmee

PSC 1 had g1ven max1mum graln y1e1d (18 9 q/ha) at mlnor m1llet

centres (Table IX.l), whlch 1s in conf.rm1ty with i3S Ind1a perfOrmance.,p .

PSC 1. 1s a dwarf matqung in: 102 days. R «xfmf

2’\:;

241,2 Reglondl Trlals H Twenty one Select1ons of kodo mlllet were tested o

aga1nst three checks (IPS 147—1, Leharpur, JNK 364) 1n a random1zed block
design repllcated 3 t1mes., The gross -and net . plot slzes were 3.75 §n% x'“
.75m" and3.75mx090_'
22,5 cm “x 75 cm,‘and Dlanted on 27-6—81. The plots were fert111zed w1th "J
20 kg N5 20 kg P205 and- 10 kg K20/ha. The yield dlfferences were .ﬁj: "
s1gn1f1cant, but ‘no seledt1on outylelded thke check s1gn1flcantly , .
(Table IKe2) prever, EPS 128—1,_an early maturlng select;on gave the o
highest yield of 193 q/ha. KBS 119-1, JNE 364, RES 183-1, KPS 123 ‘
and RPS 65~1 were least damaged by shootfly. fﬁ

respectlvely. The plants were spaced at~*~'

2,2 Reeomb1nat10n Breedlng f5ff

Days to 50 % bloom and matur1ty
were delayed 'than e1ther_of the parents. e f”“, ;?':f Ly

S !
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'Table IX.1 :- Performance of Kodo Hilléf'in'Afi'Iﬁdi%“Tfials XVIII + XIX
Entry . Grain Yield (g/ha) . . All India
. Origin Dindori Rewa Nandyal Tholi Mean ¥Yield Maturity Eeight

A (q/ha)' (D ays) (em

12,1 2048 i

PSC 3 Pune 5.5 36,5 1642 ° 27.5 101~ 55
PSC 4 . Pune . 543 13.6 18,0 27.9 16.2 27.1 101 57
EPS 1.1 Eewa 1045 1348 12.0 . 163 . 13.2 26,7 112 65
RPS 107~1  Fewa 10,0 12,1 15.6 1949 14k . 2645 109 64
KPS 62-3 Rewa ol 15,3 11.6 27,4 15.9 26.6 103 57
PSC 1 Pune 70 19,3 24,5 2.6 1849, 28400102 054
PSC 2 - - Pune - 6ol 1943 1742 28,47 1748. . 2842 -« 191 54
EP3 41 = Kewa 1341 24,2 15,3 16.8 17.4 26,4 = 167 = 64
kPS 76° 7' Rewa 11.8 19.5 14,8 17.4 15,9 23,7' ° 97 54
RPS 123 Eewa 1065 2360 1543 19,4 ~ 17.1 27,0 -105:: 66
IPS 147-1 Jabalpir 11,3  15.8 12,2 27.1 16,6 26.1 104 58
-C6 2 Coinbatorebe7 Bsk 341 12,7 _7,7‘ 15.2 120 .70
Mean 8¢9 16,4 15.0 22,0 15,6 25,8 105..  :60
SE5% 14 2,5 046 08 ~- - = -

‘

Table IX.2 : Performance of quodMlllet Varletles, mewa_%ﬁ'

Variety -, Height 50 % Mapturity Yield Per cent ;”Shoot
(cm) f owerﬁ?p (3ays§ (q/ha) check ‘flv (o
RFS 107~1 773 62 109 12 1 1ﬁ7 4.8
‘RPS 1.4 71.0 68 . 109 0 1.y 160 ;6,3
EPS 34=2 = 602 6177 7 104 T10.9 96 6.0
EPS 183-1 6646 . 6L cvaeoreh w05 0 %3 . o226 00T Dy
EPS 105-2 7349 61 . 106 1543 135 8,6
RFS 75-2 . 7k 61 L1067 1647 A48 Gl
RPS 128-1 70.2 48 81 19,3 179. . 29,6
JNK 364  69.1 61 S, ...109 L 1h.5 o 12800 2,1, .
EPS 41 704 62 108 = 15.8 7 #O 0 3.6
EPS 69-1° - 697 68 - U110 13,8 ¢ 122 306
EPS 76 - 64.7 51, .. . . 84 .. 15.8:. 140 11,2
ErbS<21-3 57,3 071 110 i1.9 105 3.5
RPS 119-1" - 60,7 - ' 69 © 11D © 12,9 114 1.0
_RPS, 123 . 59.2 ..68 . .. .109 14,3 127 L 249 .
KPS 127-1  6hah .67 - 108 10.6 9k 11.6
HPS 63-1 68,8 53 - 100 16.1 181 6.2
IPS 147-1 ... 67,6 .: 61 . . 1ol 1153 400 40
RPS 75-1 6648 52 . 87.. .. 10.4 . 92 8,2
RPS 357-1° 67.5. 68’ o 110 9.9 87 1440
RPS 22-1° .. .6543, . 54 - . 180 o AkJF .27 T 642
EPS 40-1 6ke5 68 Lo 110 11.9. 105 - hk.k
EPS 62-3 63k 53 c 7 99 ' 1643 T 1h4k 13.1
EPS 136-4 6242 55 100 15.6. ..138 . 7.6
Keharpur 778 60 103 14.8“ 1310 T 8k
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Table IX,3 t Heterosis for Selected Characters in Kodo Millet, Lewa

Character HPS 342 x Wild Kodo kS 76 x Wild Kodo ,IES I§7~1
: PR . R, F 2, B P, . (Check)

50 % Bloom (Days). 70 - G - 69. 8 52 69 55

" Maturity (Daysg 129 11 121 4360 87 121 9k
Height (cm) ' 68 .58 51 - 57 36 51 62
: Flag Leaf’ Length (cm) 33 29 9 - 31 . 26 9 o170
Flag Leaf Width (em) 1.5 1.8  0,6. 1.5 0.6 0.6 1 8.6 -

* Bar Length (cm) 11,0 19,0 6.5 11.0 - 8.0 645 7.6

243 Mutatlon Breed1ng

BPS 76, an early matur1ng straln of kodo mlllet, was troated w1th
5. doses of camua rays and was sown sevarately in 14 b x 2.3 n plots
" on 20-7-31. ' R '

Germlnat10n pﬂr cent was. af fected in the plots treated w1tﬁ hlgn\r

doses of gamma rays (Table X. 4) Tlller nuLber and sterlllty 1ncreased

and helght aecreased w1th gamna treatdent.

Table IX, 4'° Morpnologlcal Varlatlun in Gamma Treated :
Kodo Millet, Hewa : .

TreataA . Gerni-. Height Ear . No.of - St.rility .

-nents . —natlon " Length = Tillers - '
E) - (%) (em) o (em) S
25 70 . 24,6 9.4 1k T bk
30 . 68 0 0 18,8 . 6.6 : - . 12,2 . 32
3. 62 1G04 6.6 7.6 ... 53
ko 5% 25,2 6.4 7.8 o8
457 51 25.6 . 6,2 . 12,0 N
50 Coa8 . 22,6 6.2 9.4 A §)
7.8 6.0 A

o .. 68 3046

2.4'Demonstration Trials

) Demonstratlons were 1a1d out on farmers fields at Samra, Mankeshar
and Lewa in. 25 @ X 16- 1 nlots fert1112ed with ?O kg N and 20 kg 5/ha.

The results are 1ncorporated in Table IX 5e

\Table IZ.5 : foriormance of Lodo hlllets on Farmers

s F1elds : _

'Variety‘ - Gra1n V1e7d (thaif l g
a@%ﬂm Todsgenen Tew
aEPsn76é"y, k2. .15.2 0 b T Tt o

EPS 623 - 2200 :

IPS 147-1 3.0 184 =

Dindori 73 "Felt ) - - - N
Kheharpur 1.8 T - :
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3. IEST DﬂHuAGEMENT

3.1 Survev of Posts o

 _..The survev work-was andertaken during Lugust~October in. ‘Rewa
d1str1ct.‘ Shostfly {0.1 to 17 %), delphacids (0 5 to 5 %), rey
weevil (4'0 to 15 %), gundhi bug (3 to 12 %),‘phaaka "rass hopuer»

(1 to k& ﬁ), earbed bug (2.0 to L %), earhead cate1p1llar= (5 to 39 $)y
| ‘steu borer (O 5 to 10 %), leaf rollers (1 to 6 %) end red and black

.ha1ry cater£1llers (2 to 3 %) were recorded on.kode and little millets.

3 2 Screen1ng for Sho“+‘lv )

3.2.1 Gexnplasn ﬁ 613 genetic stocks were crown at Bangalore for
rejuvenation. Shootfly antd bacterial leaf ollght were observed and

. scored in surviving lines (522).

Sbootflv incidence was 1oaerate to heavy (Tuble IX. 6) rang1pg

from 0 to over 70 per cent. 70 access1ous were free from shootfly.

Bacterial ‘ieaf blight infection rcpged from n1l to low in a

_majority of the lines. Only few lines sHowed h1fn b11gbt an1aence.

"3 é:2‘Seléctioﬁé Forty three kodc select1ons w1th h1gh gra1n y1eld
potential were screened against shootfly damage in a random1zed bloch
'des1gn repl1cated 3 tlues. Each plot consisted of & rows. "The
- differences among the varieties for .sho otfly incidence and grain yiel
~vf were hlghly s1pn1f1cant. WFS 1-1, BFS 69-2, HES 72—2, RFS 641, 53

" RPS 370-1, RPS 127-1, EFS 218-1, RIS k1, EFS 357, Rr&- 75-2, RPS 129,

fR“S,iO?—i IEB 211-1 and RES 123 had uhown less than 10 per cent’

vulnerability to sﬁootfly ard produced more thdn 10 q/ha (Table IX 7)
' RPS"123 produced 15.7 q/ha with an average of 7.Egr_cenﬁwsnoot§ly_

: 1nc1dence.

© 34243 Selected Stocks Fif%een selections of kodo riillet were planted

C1n a ranaom1zed block Les1gn rep11cate0 3 tlmes and evaluated for
shootfly incidence and grain y1eld. The plot size was J. 75 n X 2425 1
and fertilized with 30 kg N, 15 kg Py0 5 end 15 kg E,0/hav The crop
was planted on 206-8-81 and the shootfly damage was.recqr49d on’ ’
8-9-81 at Semiliguda. oL '

IFS 147-1 had given raxinum yield with nminimun indidence of

shootfly (Table IX.8).
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o

Shootfly Infeostation on Kodo millst & nrmplasm, Bangalora

Infrstation

(%)

. Numbor

e

' ::4 Pn di{; Ynon ___..,--x_-.»-~.,"".n“:"‘.':.:-.-;-‘-'—*'""'i“ -

5110 -

1,119>Ll :

141

a8

GPINM6,1T, Qo,ﬁ*,-,,32,37 39,&2 45 50,52, 54,

1 GPLM

60, 64,85,87, 04, 97 104,105,109,112,114,
125,125,133,135,140,171,178,179,180,182,

18% 190, 202, 230, 231, 234, 236, 240, 241, 243,
on5,246, 251, 252, 253, 258, 260, 261, 262, 263,
966, 269,270,326, &7k, 481 542,;50 555 557
572,573,580,590,592,596.

23,89,195,198, 220, 247,292, 504,330, 336,

%57,358,369,370,395,402,410, 411,416,418,
15k, 566, 570,475, k78 483 485 2 5 5 599, 502,
514, 54J,547 548,560,568, 569,571 586, 589,.

593, 595,597,598,599,601,605,612-

GPLM

15,17,18,36,48,51,65,68,69,73,77,78,108,

. 127,128,131,136,142,151,165,169,189,190,

209, 218, 223, 224, 237, 242, 256, 257,268,271,

.+, 280; 286,291, 295,296, 297,300,301,305,318, -
© . 323,394,325,339,340,341,342,349,351,353,
. .+ 363,364,365,366,367,377,381, 386,391,393,

- HO1,404, 406,507,415, 419, 458, 438, 442, 453, -
. 471,473,476, 480, 482, 484 , 487,492, 500,500, -

o 57T

GPIM

510,512,516,517,519, 5“0,991’527,531 532,
533,535,538, 544{546 549,552, 556,561,563,
565,57k, 576;578 579,584,585, 587,588,591,

603, 604, 606, 607, 608.

3,12, 16 19,43, 46 61,66, 67 75, 76 83,

.92, 93,102 111 113 115 118,123 126, 129,"

143,144,145,155,156,168,174,191;194,197,
201,207,208,210, 214,215,216, 221,222,233,
238,275, 276,277,278, 289,293,204 ,298,311,
316,317,319,320,321,327,328,333,335,343,
345,346,347,350,352, 354,355, 356,359,360,
361,362,368,371,372,380,382, 383, 384,385,
389,)96 397,349, 400,405,408 409,412 420,

423,424,429, 432, 43),434 437,455 459,462,
465,467,468,472,477,479, 489,490,495,501,

503, 50k, 509,507 513,515,518,523, 534,536,

537,539,541,545,551,553,558,559,567,570, :
581,.582,583,5%4,600,602, 609,610,

Contd..
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Tabla IX.6:
I“fz;§a??°n - Numbar Padigran -
),15ai1-éé. S “‘67ﬂ GELm'?io,47,62,74,103;116,117,152,153,157,
NPT " R ©Tt156,173,176,193, 205, 211, 212, 235,255
265,272,273, 287, 288, 303,307,308, 300,
. 315,322,337, 544%,378,388,390,392,354,
. 503, 413, 41k, 417,421,427, 435,439, 441,
: oL hhk, B51,452,456,460,486,488,401,493,
2 ; o k96,511,522,524,526,528,529,530, 562,
Lo ( . 564,575,613,
20,1-25 ¢ 3% PN 1,13,1%,91,95,148,158,200, 248,264,
. PR ST . - .279,299,302,306,326,331,332,338, 345,

398,425,426, 430, 4473, 446,458, 161,465,
. 49k, 497,508,540, 554,

0,41,4%,57,71,80,96,120,141,177,213,
217,225,250, 254,282, 290,310,312,313,

. 314,334,373,374,375,376,379,387, 422,
. 431,436, 440,445, 447,448, 449, 450, 457,

- 463,&64 506,525,566, 611.
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Table IX.7 : Sereening for Shcotfly Resistance in
-Eodo Millet, .Hewa. .

Entry ) Deed Hearts (%) . - Yielad
- 14 Days 28 Days (a/ba)
RES 23%-1 - 13,3 9.7 - 10.2
JINK 236 - 1540 D103 0 1244
LRIE 105.2 1i5.0 8e3 - - 1749
RES 1-1 B P 6.3 ° | 13.5
RES 1191 - 7.3 63 - 8ol
LPS 69-2 S 20 + SURE I 10,7
EES . 102-2 - 17.0 - = 10.3- 13,4
RPS 40-1 . 12,0 - BeO ©  _ 134k
RFE 76 153 11,0 - 1343
IFs 1471 "124% . 12,3 . 13,9
RIS 1i7-4 15.0 ~ 8a3 1961
WIS 72-2 7.7 5¢6 12,7
RIS 120-1 1243 9e7 - 8.7
WIS 120~1 - 2060 ... . 15.3 1448 -
RES S4-1 5¢7 6.3 14,0
RES 370~=1 70 7.3 12,5
- RFB 62-3 . 947 107 .. L4147
" RES 136-1 1243 5¢3 16,1
RES 34~2 . 1547 940 1244
RES 218-1 8e0 73 7 1049
RFS 135-1 1563 10,0 . 12,9
RES 197-1 12.0 9.3 100 -
RFS 41 T 8.0 6.3 1242
ReS 13-1 15.7 767 13‘02
© RES 31-3 © 11,0 1643 9.8
. RES 69~k ° - 1640 11,0 . 1340
BES 357-1 9¢7 . 8a7 1047
Reharpur 643 T 843 6.7
RES 221 1543 . . 10.3 . 13.1
RES 240-2 15.0 11.0 11,2
RES 75-2 6.3 C 60 - 12,0
RS 2311 10,0 9.7 9.2
_RFS. 75-1 12,7 T 947 T 945
RES 107-1 6e3 ‘863 - 10,7
RFS 21i-1 9,7 S 843 . . 1147
LRFS 32-2 1243 83 12,7
LIS 343-2 14.% 9.3 13.0
© RES 13141 1346 . G40 L 12,9,
JNK 364 14,43 " 17.0 13.8

RrE 123 640 "~ 8.0 T 1547
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Table 1¥.8 ¢ Bhootfly Damage in Hodo Millet, Serniliguda

Germplasms Dead Yield Height Maturit
Heerts (q/ha) {em) (Days§
(%) '
FSC 1 26,7 12.3 31 . 130 - -
sC 2 £2.5 6. 1 32 iz
© MS 1065 k5 . 15.h a'?l R 2
co 2 16,7 220k S8R 129
LES 62-3 10.8 - 28.5 57 12k e
INK 236 ~1048 - - 21420 0 TBL 121 \
dNZ 117 548 20.6 6k e 1200 ‘ '
S 175 - L7 22.0 . - 60 & - 128
IPS 1471 12 . 23.2 65 - 119
Keharpur Le2 = 20,7 65 w121
JNK 364 » 75 205 . 672 o0 119
LPS 123 6;8 . 2403 6¢ - 118
RES 117 \..8 24.0.“ . 72 - - 119
RES 76 . 747 . 1846 52 . 110
RES 4l 502 . -21.8 .. 65 S 116 -

CD570 ' .7 ’ NOSO'

3.3 Date cf Eluntln. Vs Shontflv

Five high yleldlnv early, nediun and late duration. kodo varletleq

were planted on four dlfferent du es at 10 days 1nterva1 to assess
the incidence of snoot*ly and its effect on jleld. The experin ent
was laid out in a sr‘1t plot with 3 replicatichns and fertlllzed

@ 26 kg N and 20 Ag,rzhs/ha.

The differences iﬁ shootfly incidence end’ yleld were b1g11y
significante. ShPOtf1] 1nfcstat10n was maxinun in plots sown on July 23
(Table IX.5).

varieties showed ”ocerate susce;tlhlllty. F1r§t date of,plant1ng

nes 40-1 was less suscehtlble, and the reualnlnm

and uPS 76 together prqauced maxlqua grain yield,

[+

3 4y Effect of Interculture Uperutlons on onootflv
The effect of weedlng (3, 2,;
incidence was studied in two Varletles of kodo m711et (R?Q 75 and

LES 117).

randomized block design replicated«hk tine -, Tbc crcp was Dlanteé

on 4~7-1931, i

and O tlues) in rcdu01np shootfly

The 8 treatueni combln&tlons vere lald out in a

T

Weedings reduced the 1n01de005 of shootfly’ and 1ncrcasc6 graln

yield (Table IX.10).
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Table IX.9 : Bffect of Date =f. 1ant**s on ohootfly aLﬂ_'.r”m“’“""’
Grain Yield in Xodo Millet RRERE :
Variety " Dead Fearts (per cenmt)
3=7-061  13-7-01 23~7~0% o 2=8-81
RES 76 a)  22.0 11,7 © 840 - 13,7
b 25.7 : 17.7 250@ o , 11}..3
c 22.5 . 2002 ) 1509 ’ _ . 9.8
RXS 117 a 11.0 © 1443 © T3 C 1047
b 12,0 - 14,7 + 30,60 e 11,7
c 1345 167 1543 . -G8
\ .. . ) .
REG ¢ a 12,0 867 . 667 947
b 14.0 . 1100 ‘ 25.0 ;10.0
c) 1645 . 15,9 1543 547
EfS 41 a 153 - 63 - 87 - - 10,3
b 14.7 .7 8.0 R 7 1 ' 1043
c) 202 T 1kt 7186 . L 9.6
IZ5 147 =2) 13.3 . 8.0 . 60 10,7 L ‘
bg 15.7 13.7 . . 20..7 e '16.0 . P R,
C 19.6 18.5 v 15.6 ) 9.5 .
ey 1M DG CbE 20-BAG-5C ot Vield (g/ha)-

Thble IX 10_, Effect of Interculturlng on Shootfly in-
Jogo Millet °

. Weedings Tiead Hearts (%} ' Yield (q/ha}
(Nc) RES 76 RHXS 411 DS 76 LPE blel
3 1.3 1.k o 11,6 . 10.8
2 : "6 T 24k UG8 8e3
1 o0 Y .1 7.:_;__, P 5 'S L s i .Bq 2 . 6;9
G777 7.8 5.3 S Belr ka5
8B Dead.Hearts g 0.7 -
Yield ¢ 0.6

3¢5 Effest oz'Nltroreh'aﬁu §i5nt Spacing on Shootfly’

" The ffect of & nltrogen levels and 3 plant spacinugs on shootfly
incidence was studlen in a spl1t plot deelgn reollcated 3 times. (RES 76
was planted on u=7-81, - h '

The differences among'hifrogen doseé ahd plant spécings on éhooffly
incidence and grain yield were highly significent. Nitrogen fertilization
increased shcotfly incidence and also the grairn yield (Tablé.IXril).f
Inéreésing plent ‘densities also comtributed 6 increasing incidence of
shﬁotfly. Considering grain yield and shoctfly incidence, mediun

spacing (7.5 er) and highAhitrogen (30\§g‘N/ha) appeared beneficial.,
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Table IX.11 : BEffect of Nitrogen and Alant tc Flant onécing
on Fodo Millet ) i
-, N Spacing Dead E eartu\%) Yield.
(kg/be) (o) . ik Days . 20 Dogs. ;. \G/Ja)
4] 5 oD 2.7 ‘2.7
TS5 240 N DA AR 2.2
f\ %]
'e8n 5 . 947 3%
10 5.0 17.0 11.3 646
7.5 12.7 ""~8.3 602
1{..7.0 : .G "' 5.7 6.2
Mean 12.9 Bl 63
on 5.0 2043 14,0 WA
7.5'! 16.':.) ,1‘9-3 . 7!9 N
10.0 13,0 743 . 6ok
Iilean 16.4 10.5 o’ 706
30 5.0 2.7 1743 1.2
- 7.5 18,3 1% 10,7
1040 ‘15,7 19,7 " 947

Mean . 19,6 .13.7 . 10,5

. - . . .
Je6 Insecticidal Céatrol of Shootflv ' i
Five contact 1nsect1c1des (BEC 16%, Parathicn 2%, Carbdryl 10%,

Triforine 15% {EC), Dithianon 75 % (J.P.) were applied in three variable

concentrations on mIS 76 to test thelr cnm “aiative efflcacy in reducing -

shootfly 1nfestatlona The,experiaent-was~conduétedwinﬁg?splitnplot~design

with 3 repllcaulom- :

A11 treatnents ef ect1ve1y controll!d the” pest popﬁ;étion, buf,
differed significantly among themselves (Table«IX.12). Parathion
foliowed by Dithienon were most effective.- Thé;high concentrations of
all the insecticiaes were significently supericr to lower concentrations
and to, control. The yield recorded in nain treatments was noﬁ—significant,
while different concentratlons of each 1nsect1clde, showed thelr
effectiveness through 1ncreased ylelds.' Max1muh graln yleld of 27., q/hk
. was harvested with Carbaryl 19 % (25 kg/ha) w1th an average shootfly
incidence of less than 16 per cent, in coapa.lson;w;tg 15 q/@@ of control

with 22 per cent incidence.,

' 4, FROCESSING.

b1 Hulling . A S .
Two kilograms of &S 76, s 123, n*o 41, LPS 62—3 upd ITS 147—1

b}

were dehusked. EFS 70 gave the na Vxiun yield ﬁf rice (dehusked rraln)

followed by IFS 147-1 and RES_&l_(Twole,IX.i}):
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Teble IX,1i2 ¢ Insecticidal Contrel - 0.!. ShOOtfly in
Kode Millet :

Dose : Dead Hearts (% ) . Yield_
1% Days - 23 Days * . (q/ha) :-
. 1. BHC 10.4
25 lg/ha . 11,6 10,0 C 20,6
20 kg/ha L1143 1343 1949
15 kg/ha - 183 1543 1649
Control ' 22,7 T 21.'7' 14,6

2o Par&thlf\n 2 %

25 kg/ha - S 80 747 22.9
20 kg/ha © 11,0 1040 T 1848
15 kg/he 14,7 12,0 16.3
Control 20,3 22,3 15.3

3. Carbaryl 1L %

25 kg/he 1043 . 843 L2749 ¢
20 kg/ha 12,3 10,3 22,7
15 kg/ha 1543 13,0 . 214

Control 20,0 24,0 1540

4, Triforine 15 %

0006 4 1243 . 10s7 - e2s. .

Ca05 % - . 1347 . 12,3 20,6
Control 22,7 22,7 - 1449
Celk % 1647 . 1540 17.6
. S _ 5. D1th1anon 75 % WP, '
0,125 % N 11,0 87 - 2343
0,10C 70 ' 130 S 9.3 ’ . 18'0
~ 0075 % . , 1343 11,7 © 164k
Control T 18,0 2%47 ' 15.3,

’

Table IX 13 ¢ Processing of Kodo_ Miilet

Varicty Grair (z) Rice
Unhulled *  Hulled (%)

RES'76 2000 .31100 55
IS 147<1 2000 1650 5%
 RES 41, ¢ .2000. . . 1000 50
RES 123 2000 950 -8

RES 62-3 2000 - = 900 45
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C. FOXTAIL MILLET .
1. "ENETIC RESUULCES: . ER

1.1 Character1dat10n e Class1rlcat10L ’

1e4iei Lholi ¢ Altoret er 432 ;enetlc stocks were planted in an
augnented block design alongwith two checks y nanely, QAU 1 unﬁ '
Lrijuna for their %V@luﬁﬁion.fiPre and post harvest observaticns in
respect of “ost of .the yield é@mponents ﬁ%re recorded, and are Eeing
processed for statistical analygis; On_the basis of the performance
of the individual genotypes, the nlgh yleluln{ lines WO'll be used in

hybridization as well as testlnf praﬁramues.‘
1.1.2 Bengelore ¢ “The data collected on 13501accessions during
kharif, 1982 had been subjected to principel component analysis using

20 descriptorse. . o 4 ERSNE

o xurarth IMTLOVEMENT, -
2.1 Trials ff' :

2.1.1 Trial XII + XIILl: The ;Grfbfnanéé of iB:entrieb was evwluuteu

at all India level in:a randuﬁlaeu block de51yn replicated 3 tlmes.
The gross plot 51ze,w§u 3675 11 X 2.75 L and fertlllzed.@ 20 Lg F an-
20 kg Fp0, /hg. S - S ] 2

.A\.' T

e
e

- The grain yields. 5 hewa, Dindori and 51011 were less than at
Nandyal, the tra““tl nal (Table IK 14) dased on averages, s 25 and
60, 8I1C 2,3 and b LS’ 1 had g1ven Tere gralu yleld-thsn the. checL,~,
Arjun a (7.4 q/na) Eouever,.at 21l India level, SIC 1 (1t 5 q/na)
only had given more yield than Arjun (15.5 n/ha), 8IC 4 and £ had
also given more than 15 q/ha,57:§:$:W ..“£ﬁ“ - R %E,

2.1,2 Nandval Trial : A slﬂllar 4rial as abo ve, but consisting nf

i1 entries-fron Nandyal and 3 checks was conducted at all Inula lcvel.

The grain yields at Nandyal and 21l India level were covparahle
{Tahle IX.15). SIi 67, 2h2, . 326, 805, 1135, 1142 and 1842 had . glven
rore grain yield than the trial mean (1€ q/ha} at Naticnal level. The

performance of SIL %26 in raerticular is consistent over years.
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Table IX.ik : Performance of Foxtail Millet in A1l India Trial XII + XIII
Entry Crigin Grein Yield (a/ba) " A1l India
Nendyal Rewa Dindori Tholi+  Mean . Yield . Maturlty © Height
‘ : : RN /ha) (Days) (em)

; VL:16‘ ; Aluora b‘ : el ' 5;8 l o 127

733

340 0.9 . . hJ7 646
VL .17 ' Almora 6.5 ) 3.6 5el 2.6 - Lol . 601, 85 129
PITS 2 Coimbatore. 1749 242 346 i1 7.0 14,0 83 - 120
., ITS 25 Coimbatore’ 182 37 1449 5¢5 841 14,7 89 - 116 ;
CITS €0 . Coimbatore’ 1he5 - 4.2 * 645 58 748 11.8 87 162
FASK 2 -Aurﬂ"'l"'ﬂbf.’-d 14.9 _: L. - E 2&.9 206 6.6 11'5 . 84 123
8IC 5. ¢ O Fumer - ©16,k - 3.7 508 5¢5 . 79 13.6 - 87 120
©8IC & Pune’ - 1887 ¢ 746 71 140 “Gokt ., 1543 8k 115 A
- 8IC 5 Pune - 115 . 3.5 8e3 36 0 647 13.8. 87 L
SIS 6 Pene 16,9 ¢ 2.6 6.7 340 743 15,8« 0 - 86 sox 413 5w
- 8IC 7 JPune . 1046 1 3.9 309 - 346 5e5 11, 5" S 87 . 11 o
. ITS 69 Coimbatore . 1445 ~ 445 . 649 | Fe6° 7ok 14,0 92 ., 103 S
' 8IC 1. Pune 1643 2,8 © 38 2.8 Bk 16.5 . 91 = 115 R
8I1C 2 Fune D197 0 346 0 T 43 3ok 748 13.8. 88 116 R
AS 1 Aurangebad - 19.5 ' 57 - 5ok Fek Be5 ¢+ UARe6: o ¢ Bl . o o- 117 - WF U
- €O 3  ‘Coimbatore : 19,1 & 0.9 3.6 . 3.7 648 13,57 .. 92 . . . 119
JArjuna . Guntur . 1%.6 T Hek 5e2 Salt 7ok 1546 . - 131
Mean . o 1.9 L0 543 37 . 740 12,8 .86 . 116 .
SE+5% e C 0.6 L0480 0.3 Cok. - - - -




Table 1IX.15 s Ferformance of Foxtail Millets

Entry Origin Grain Vield {g/ha) Meturity — Height
Nandyal £11- India (Dayo) (cm)
SIA 36  Nandyal 15,6 15.7 75 147
SI4 67 Nandyal 16,7 170 ' 33 169 -
SIA 242 Nandyal 17,6 174 80 105
SIA 326 Naadyel 17.9 17.8 34 R 112
Si4i 3P Handyal 1745 135.4 78 - 195
SIA 805 Nazndyal 16,0 18,0 87 118
SIA 1062 Nandyal . 17.9. 7 1530 © - 85 113 .
SIA 1135 - Mandyal : 15,5 - 17.0° - - - 81 Co116 .
3IA 1142 Nandyal - 1645 16,8 85 - 106 -
%x5IA 1253 Nandyal 1744 15.5 21 12
GK 22 Guntor - 13,8 13,8 75 193
ISE 377 Guntur . . 15,5 .. . . 15.6., . 8. - . 109
Arjuna Guntur 147 © 14,8 83 t125
*_SIA 1842 Nandval | 15.6 . 16.2 B4 105
Mean 4 : 18,3 16,0 32 113
SE 5 % ' 007 . - - ) -

. - + s v s e . Aor 8 8 e e e 4w s P
.t H

2.1.3 Repional Varietél T;f;ih°“ﬁewufgxté{1 miliet‘éé’cctidns wéfé -

conipared with he local in a randor:ized block design rep 1cated tlues.
The gross aﬂd neat olot size werc j.JJ X 2.25 n Hﬂ“ Ze 75 m x 1, 8« Tie
The plant to plcnt skaclnc was 220, e x 7 5 cuie Nltrogen! phosvhorous
and potash @ 40, 2@ rnd 10 ky /hr were applied. : )

ulfnlflcant dlfferepcbs were ﬂetecte¢ éLbn; the h seléc'bluns.j
(Table I£916). ﬂSE 28-1 and ESE 53-1 pavn significantly hlpher ylcld
of 844 and 8e 2 q/hu, resrectlvely, recnrdlnp 1”1.& and 96.4 per cent

- - . L} 3

superiority: over the eHedks. " LT Lttt oonton

Table IA, 1u. ;erforwancc of Foxtail Millet Selecticnms, mune

Variety ;Jelght; 50 % Maturity Vie Fer cent - [
o (en) | Elover-' = (Tdys) " (q/h“) . Check Cd
: . =ing
(Days) o
RSE 67-1 118 by 76 173409
RSE 28-1 . 99 42 6l é‘h 20144
RSE 11-1 © 104 . 42 64 79 - 189,2
RSE 62 P97 u5 -~ 80 Helt 13042 .
RSE 42-2 100 , . Ui =68 7.7 18345 |
RSE 53-1 © 106 : - 47 VY 8e2 196k
BSE 21-2 93 | 6 0 E7 .. 637 151,.1
RSE 45-t - 108 = = 4t T 62 68 - 143.9
Local Co112 49 €9 8.2, 10045

. S.E. - s o 1‘2 ’ i
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P 1.4 Evaluation s The nerxorﬁance cf. 5) foxtall mllleto was'evalurtel
~in.a randomlzed block d951gh repllcated 3 times, for 1aent1fy1ng the
best varlety. The plot size was 3 7?~f X 2425 n and. Ieyﬁlllzed Wltu
_(30 k& N, 15 kg and‘15 kg:K O/hé; HThe<crop was'planted 03727—6—810

N 5

The araln yield ranped fror Dal tc 549 E/ha (Table IX. 17) ITS 58

and ITQ 67, two rediun dwarf varieties had given mexinum ylelu.

A

24 2 Proﬂuctlon of Breean s ueeg

Seeds - of 112 varletles were produced to meintain the kenetlc
purlty and to meet the needs of the experiments. Three “IleSan'

genotypes were to be tested on farn.

3. mmeum@ OF ]'_NPUTS
e 1 Date of Sowing x Plant Egpulatlon :
} “An expeplment with three dates of sowing {25-5-61, 8~7-81 and 2
7-7;81) and three plant populatidns (22,5 en x 745 cmy 2245 e x' 7 o,

ana 22.5 co x 5 cn) was conuuctfd in a randbmizéd block design with’

three replications in plots 6 m X 2.2 ne The yield wéé estimated - -

from ‘an area pf 9.4jfm (5.25.m x 1.8 m)s The test variéfy was RAU 1,

The effect of flrst dete of planting was highly significants’
Lelay in sow1ng 31gn1flcant1y decreased grain yield (Table IX. 18)
Plant populatlon had no s1gn1flcant effect on graln yieléde ™

Table IX.18 H Graln Yield (q/ha) in uates X Denvlty Experlment
- of Foxtail Wlllet, Pholi :

Date © 22.5 % 7.5 225 % 7 22.5‘x 5 Moan
25681 “11.9 1046 12.6 . 11.7
8781 7.6 740 ST 7

- 27-7-81 589 ' 5.3 . '5e9 " 567
Mean : : 8.5 7.6 : 8.7 8.3

S JEn. (q/ha) ’ ".D = 3.5

3.2 NltrOQen X Ihosnhorous x Varletv

- This eXperxqent consisting of four 1evels cf nitregen (O, 20
40 and €0 kg/ha), two levels of phosphorous (O and 20 kg/ha) and three
varicties (AU 1, SI 29/2 and ST 76/L) was- conducted in split plot.
design with N x P?C in main Dlots'énd véfieties in sub—plots.'aThe
treatments were replicated three tlmes.‘ The s1zes cf main and sub

plots were 7.0 nx ko5 m and 2425 11 x 4.5 m, respectively. The

yield was estimated from an area of 7420 m (1.8 1 x &0 m).
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Table IX.17 : Eveluation of Fextail Millet, Sumabede

Variety - - :Total : Efifective 50 » Maturity Meight Panicle Yield
N Tillers Tillers Dloom. {(Tays)  (em) Zength  (g/ha)
T (Ne) (No) ' (ané) ' L : (cm)‘
Arjuna . 5 -5 60 o4 68 $e3 . 0.8
CG 3 5 5 €1 98 75 Je3 241
I8e 119 5 5 63 103 78 1.2 2.6
IS¢ i85 ~ 5 5 55 94 73 1G4 048
ISe 323 5 - 61 59 - 56 78 163 1,3
ISe 377 5 5 59 9k 71 969 1.0
ISe 480 5 7 60 98 85 11e7 242
ISe 670 5 5 53 o0 69 - 590 66 1,8
ISe 700 5. 5 6L .- 98 73 Ok 340
ISe 701 5. 5 61 99 77 10.5 34D
ISe 702 5. 6 62 99 86. 13,3 3.8
ISe 703 5 6 63 190 - 90 12.4 348
ISe 70k 5 7 62 99 83 11,6 Tl
I8e 709 5 7 62 .93 . 8k _ 11,5 3.6
iSe 358 5 6 61 96 93  13.1 340
JNEE 78, 5 5 5647 .85 L €L Q4 © 1.8
JNSE o 5 ~ . .. 5 .56. 88 7k 10,6 0 2.4
JNSE 56 5. 5 57 94 91 16,6 340
BES 1 A 5 o 59 T ot T T 69 8.5 Ge7
K 3048 5. 5 68 101 . 77 11,9 2.0
K 7235 5 5 63 103 76 it.1 2.6
K2 5 5 T 89 7 59 0 849 047
s 1 -5 5 ST < 72 8.9 2.0
SI 76/4 5 5 67 100 78 98 2.4
SI 8o/2 5 5 - 62 99 S 89 1244 2,0
SI 5303 5 7 6 96 - 76 103 - ¢ 2,5
gi- . 5 6. 54, . 76, .56 G.2 = 0.3
SE 21~1 5 5 54 .77 77 13.7 . 0.8
39 - 5 5 54 75 607 94 -+ 047
Sel No.26. 5 5 56 76 . 59 10.2 Ueb
283 4 5 5 6L 90 T 74 104k 2.k
410 B -5 5. 6 g2 73 8.8 2.0
RAU 1 5 5 o By oo T T 8.2 T 08
DA 2 . e CBee L B9 .. OLlo ... 72 1047 2,2
RAU 5 > 5 5 Ok 99 87 1.1 3.8
BAU 6 5 5 59 85 .76 ii.6 1.2
RAU 7 .5 5 59 .. 51 - . 71 it.8. - 1.7
RAU 8 - -5 T T K o7 /S o1 § 12,5 3.8
RAU 9 5 "5 62 "- 193 81 10.3 7 3,6
SIA. 5 5 -5 637 T8 v 83 109 T 248
SIA 36 5 5 62 83 - B0 648 - - 0ed
SIA 67 5 5 65 96 69 10,2 0.7
SIA 242 5 5 66 -, 9 - . 68 11,9 049
SIA 326 . 5. 5, 55 .83 0 597 7.2 T 1d
SIA 305 .5 5 59 85 A 2,1
SIA 805 5 6 735 - 105 . .92 10.6. k.5
8IL 1062 . 5 .5 .73 . 104 .90 10.k 3o
SIA 1625 5 ) Tes T 96 - 36 946 3,2
BIc1- - . 5 5 ok - 93 8k 10,7 . 2.0
8IC 2 5 5 By 93 ¢ 88 0 89 2.8
GE 20 5 6 59 59 66 Ba$ 1.3
GK 22 5 5 50~ 94 - 757 -1lk1 2.2
78 58 .5 .5 . 55 9%, .68 Gk 5¢7
ITs 66 5 5 59 .04 75 10.6 59
ITS 69 5 5 59 96 2 97 3.2 .
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Increasing levels of nitrogen incrcésed ralﬂ ylela ufto 40 kg/ha.
(Table IX.IQ) The ulfference between any two n1tragen levels was

significant; Afrllcatlnn of 20 ko 1905/ha Was, found te bc superior .

to 6 kg "Qu /h” level. Max1qum graln Jl?lu was recorded by LiU 1

(746 q/ha) fﬂllawed by ST 8u/3 (6.7 q/ha) and SI 76/ (6.1 g/ha)
and the alzferénce between any two varieties was si; nlflcant. Nitrogen x
variety 1nter¢ct10n vas also found 1o be significant. :
mable 1;{.19;;-}:':; T xY 'Inter'a_'citions in Foxtail Millet, Dholi
Fertilizer _______ .. Grain Vield (g/ha) :

' ¥0. VR0 . Mean  RAU 1 SI 80/3  SI 76/h

NC  heb Bel . k9 IR R
N20 548 7.1 . 6.4 7.9 5.7 -~ 5e7
NLO 7.9 8.6 Bak - S¢6 845 1 TaD
N&G 7.C: ‘8«1 75 8,.2_:: B '"8 O . 6.6
Mean 6e3 763 6B . 746+ 6.7 6ol

sE N = 0e2, - P-= 0.1, V = 0.2 NxV= 0;4\

i
H

" Do LITTLIE MILIET
+: 14 GENETIC, RESCUNCES

1.1 ClassijicatiOK

1.1.1 Béngalogg{s Quantltatlve and quallt@tlve cuaracters vere
colliected on 9?'?acce551ons of little millet. Baseo ou tbe range of

variability, all tne accessicns were 5roured for easy 1ﬂent1flcat10n
(Table IX.20). '

1.1.2 Dindori A tatal number of 74 11res collectna IrOm ulfferent :
reglﬁns of Madhya : Erad;sh were grown in & randofised block design,
replicated three txmes.} The plot consisted of 2 rows of 5 ni lengthe.
Dindéri 1 was useu ‘as a check, Thn germiplasn was grouped into open (46)
and -¢losed (28; panlcle tvpes.A Eleven lines Jatared carly (60—65 days)-
and € late (more than 75 duys) w1th 57 falling 1n medlumsﬂuturlty

(60-75 a?ys) group.. AT the lines were screenec for gallfly 1nc1dence

(Table IX.21), Feu: 11nes (b) exhlblted less suscevt1b111ty (1 to 10 p)

" The pefformance;of sore tbp selebtiénS'is given in Table?fX.QQ. - .



Table IX.20

P Grouﬁing of Little Millet Germplésm Various Descriptors | E -

Group . Dry Metter 40 Days 50 % Bloom (beys) Maturity (Days) Panidléynéﬁgth (em) Tillers (No) Frimary/
' .(g ) ; o L 5 » Lranbbos (No)
Range Ne. . Range™ . No .Renge No Range No Range No JquC No
i 080 = 150 39 30~-50 212 . T 60-70 73 1040~ 20.G . 147 540~ 1540 105 1,0-1G.0 155
11 1.50 - 2.80 1156 5170 12 7i-80. 137 20¢1= 30.0 71 15,1~ 25,0 11k 10.,1-20.,C0 €8
111 2,51 =.3.,50 - 30 71-50 1 ‘Bl-above 15 3041 40,0 7 2541~ above 6 2041-25.0 14
Group Seconé;ry/ r1M)ry Fl&g Leef Flag Leaf Ranicle Weigﬁt Seed- Mel Vblum vgeight
- {0o) Length {('om) Vidth (em) (o) . ) Penicle E 6& ‘
Range Lisnge . No wenge  No LRenge “No  KHenge. No lange - Ne
"I 140 = 540 34 5,0-1540° 286 0.10-0450 21 0,10-1,50 196 0410-1.50 199 13.0-13.75 19
1T Fel =10.0 187 15.1-25.0. 127  0.51-1.00 17  1.51-3.00 - 19 1.51-3.0C . 25 13.76-14.50 149
11 10 1 -15.C 14 25.1-above 12 1.01-150 487 3.C1-k50 .. 10 3.0i-above 1 14,51~ above 57
/ " 1

RLT
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Table IX.213: Ecreening for Gall Fly”Incidenéea'
in Little Millet, Dindori- "

Score Incidence (%) ‘No .

o .
1 - 19
10 - 25
25 - {0
5¢ - 75
More than 75

GG = O

DY RN

Wl DT o

Table IX.22 : rerformance of oelectcd thtlc
Millets, Dinderi .

Fedigree Maturity Grain Yield
(Days) /2 Rows | g/Flant”
32 70, 126.6 : 1.23
33 €9 131.6 ¢, 1.30
39 87 125,0 .= 1,22
4 . €9 180.0 - 1,21~
bk 85 1433 © 1.47
65 69 121.,6 . 1.58
56 - 65 123,53 - 1.32
67 63 l,138.,'5 . 1.58
68 66 1}43.‘) "_. 1.70 .
o089 1L ".':“,;70 e 7 A2883 50 {192,1.0:“
39 67i01. 3712146 5% . 1a57
mﬁggwﬁm ,“mwﬁgm“. B 7 s T -G S 7
ARG LY 03 5 Al e
127 68 120.0 . 1.35" - - ;
! T

2;;V§R§§TAL THERCVEHENT
2.1 Trials Boos 4 s 4 _ ,

2.1,1 Trial XVI“iﬁXVII T The perforiiance of 12 entries of little

mlllet 1nclud1ng 5 fro Lune anﬂ 3 fro~ h€Wd was comﬁareq in a

i ~ \. -
randoulzeL blﬁok d0$19n reu11cat ree Jlues.. The {rOSq and net

- ploty sizes’ uere 3.75 X 2.75‘q“and\3fj
The . field was Lertlllzed w1t4 207 kg N:nna 2C ke fﬂp /ha.

350 X 24 60 respect1ve1y.

v ‘The grein ylelus at Nandyﬂl were, very lowy but the fewo yields
were cowvarable thh all Indla perlvruaqce (Table IA.23),' TNAU 1,
B 85-1 and ELC 3 had g1Vcn more thap 10 q/ha ot all Indla level,
RIM 35—1 and G 3 natured 1n bC days’ és ‘conpared to 103 days of
TNAU 1. They were also dwar;gr (78 to q} cr1) than THAU 1 (113 1) e

)
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Table IX.23 : Ferformance of Little Millet in A1l India Trials XVI + XVil

Entry Origin "_Grain Yield (q/h() S A11 Tndia E
h S Nangyal Rewa Mean ‘Yield ~ Maturity -~ Height

(Q/ha).;},: (mays) ._( cn)

THAU 1 Ceimbatore 1.0 [_1@.1 - *03' , 113:

. - 1
REM}BSﬁili?u»wa.m; 1042 547 . 10444 78 . .78,
BC 1 - Pupe - Tolt ko5 . Ba3 82 . 82
e 2 Pane - - 360 249 89 789 L. 89
B3 . Pane 5¢7. 3e7 12,2 °~ 8 . 03
e 5 - Pune Selt 36 9.8 = 80 T 80
RIM 8-1 Gewa ' * 6a7 ko3 1040 | Tl
EM 124 Rewa 6e¢5. Udb- 0e6. 81 . .81
V15 . - kLanchi. 7.0 47 g8 78 78
v 17,g;  Renehi 241, 249 9.8 7 . ¢ T
cC 2. Coinbe tore 6ol 4.0 78 93 93
Mean p;{“‘ o R 260 . 642 38, 0 G5 - B4 © 85
~ SE 5"% T . e 07T = -

S
%
e

3 tlaeso The gross flot ot 3.75 m x: 1.35 mn vas fert111zeL w1th dﬂﬁkw N
94 and 10 ke Ty /bidThe plants. we

3 ’ibu.ol e wap ”.75“h X O.9Cvm}='*‘

Tbe v1e1a dlfierencev amongst the vai
( able IX ?4) EEM 12-1 me ‘1,~f~ ,”. E;M 7-1 and’ T 56—1 w1th
vields- of 9 &, 8.1 7.9 'nd .9 q/ha reqvectlvely, wcle superlor to ull

eties were 51pn1f1cant Towt

otner var1et1eo 1nc1uu1ng contral Ii 410 (4 2 q/ﬁa) The Lamage due
to shootfly was 1east in ®IM 7-1, RIM- 6G—1, uEH 56-1 and nFM 11—3
rang1ng frOﬂ Fe 5 to 5.3 per cent. ’ )

Ba MANLGLMENT “F JFUTS;

. 3.1 Resronse to Nl P ana:§ nert1l1zat10n R

!

An exper1 °n+ was conducteg in, Sﬂ11t nlot Ne51gn*repl1cateu four

tines to dete Iiine optlnum M P and T doses. Four natro"en Teyels

(0, 5, 10 and ?ul@/ha) were the rain treatments, wh11e three levels

of Fy c (0 10 and 20 kg/ha) and. 2 levels of B0 (m and 10 kg/ha) were
the sub treat1=nts. The gross anﬂ net plot sizes were LoD m x 24,25
and 3¢5 m % 1.80 » respectively.. Gariyaband was sown on June 27!‘1961

and harvested on Septerber 9, 1981, .
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* Table IX.2k @ Performance -of Little‘Miilet'Varieties, eva

Lhypgié%y;"i;L”‘iﬁéighﬁl”ff50“ﬁ 7 Maturity T “Yiela Der cxntnéiﬁ::
. B - ( cm) SR ﬁlowerlng : ‘..:.:.‘ \Day.s{ (q/h‘)} ’ _- check . . ‘
R u&fs o et

8, f;_ 191.7
7- . 18uo)
Ca7 158,38

REN 1-1 . 8l - 40}5[
RBE -1 0 9 o 47’
REM. O=4 o 103 - L3

RBY 2~ 102 5, 46" 649" 164,48
ulngrall 23 82 AT -')il' oG 188, 3
KB 12-1 96 .. Ll 9ok 223.6
RRY .8~1 o 78 L Ll 6.7  143.6
v i5 o401 L &% 6.9 = 163.6
=B 85-1 G 88 - M2 72 17645
EIM.15-1 - 81 A . Le8 115.2
BIM- 83 .87 48,n, 71 6.7 . 158:8
X s 43 .. > 4 ' .

REM 124 80 o
]:‘WEM B0 100“ __ 45 _“ 4 .
. ,T_J:;* 72-1 .f'. 92 . . 1*1& ; . ." -
- BBO192=1 98 ' 50
T R S C R
REM 9-2 71 41
SRBM 31e3: 0 091 bt
REM 511 95 ' 50 i

IR0 © 107 0 163
N \Check) c . e

'S.E. S .'.-*""'“' RS E - To- s : T o 1‘3 e

77 . 1221 .
i Ba8 . AE8a8.
3.1.& 79 '8
643 150.5 - .
',:__,7.9, e - 188..,3. e e
5.8 137 .0'6
. 6.9 . 1648
..4“2{.:"f100L0n pene

Nltrogen ;pllcatlcn 1ncredsed tae Y1P1d ulgnlflcantly in 1C81
only (Table IA.2)) An ap¢11cat10n of 5 kg N/Hd vave 9.0 per, cent .
increase. of prdln y1e1d over no nltroren.: Furt“er 1ncrcase of H-level
to 10 and ZOIg/ha resulted 1n kroauctlon of 0.6 dnd 1 4y q/ua more grain
uhdn 5 ks N/ha. Ehosphorus and potash appllcatlons at ‘different 1evels
did not influence the yield apprec1ab1y in botb tae yewrs. - B

NxPx¥ interaction was significant gnly in the _year 1981. Maximum -
grain yield 0f:7.9 g/ha was obtained with, ?Ol@/ha each of nitrogen’ and
M ﬂ/ha only had

phosphorus during 1581. Based on 2 years. average',:.'. (

given as much as 7.2:q/hay -



Table IX.25 : Effect of Inorganic Fei'{ii
Little Millet
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‘i_Z&'t %0[1 in

Tre

atment

Grain Yield (g/ha)

1680

1931

Mean 4-,'," W

670

By K,
¥ Ko
Pio %5

Fio So

Fao %o

Fao S0

iPO KO

) o
Fio %

P26 K,

0

P20:‘I_{10
PG K,} .
oo
P10 K()
Fio %10

PiG 310 L

:'4459 :

5.2

5.1

helt

"~ 5.0

o
349

4,6

ol 1*02 )
g
L9 !

5¢7

‘ 508
505 .

5.6

.

i 4.9'

s
5.9

543
5.3
53

545

19
R
640

A

4O

g9 i

Tok
" 4.9

) 5o
69

6.6

7.0

g
640 ... .
76
63 ..

53
6.2
50
o7
642
560

50
5e8, 0

5‘11 .

Bd

7-1 N " e

742
7.8
S
7.8

7.9

':;‘ 647

6.3 3 l.:
a2 e

782 0

Gol

61

. A-. ‘6.5 -

68
645
636

S B

L1}

-5.4

5aB- -
5e9

N.“ ' : 5-4

o e

10

Kl{) $ 5.9

Nig. 176e2

20

5.7

N

20*




L 1b4
. Lo FEST Mmmuaﬂﬁmn

0 | Scfeenigg‘u‘_‘i‘ hf .
ha.1 Germplagm Fifty‘ée;;tiéféégékéi6%ml{£%1e>ﬁii1§£;r56éi§éd
from Bangalore were sown on 15—?—81 in two row plots of 3 . length
without replication,” Nitrogen:and phosphorus were applied : -

@ 40 kg/he each. : L e g

Gall and shqotfiy inciderices were reeorded on 19tﬁ:August, 1981,
Only two entries were free frem gell fly {(Table IX,26). 411 other

entries were susceptible to sheotfly (22 to 62 % dead hearts) and
zall fly (25 to 100 %) =

4,1,2 A1l India Entries : Twelve entrles of little mllle+ were planted

in a randomized block design repllcated 3 timee at Nandyal.

The shootfly ihcidence was very heavy'and ranged from 50 per cent
in FRC 4 to 86.6 per cent in TNAU I (Table IX.27). EIEC 4 had also

given maximum yielﬁsof 3 q/hai

Table IX.27 ¢ Shootfly Incidence in Little: Millet

Entry ~ Dead Hearts Yield
. (%) (a/ha)
TRAU 1 ci 86.6." 22
R 85-1 E 7540 . 1.1
S EC 1 ST 7843 1:5 :
ERC 2 : 7040 2.8 ’
FaC 3 T . . 5646, 1.6
BiC 4 T 5040 3,0
e 5 vl 766" 1.8
REd 124 e 71.6: 2,6
v 15 . 60,2 20k
C V17 6847 Mg -
€0 2 - S 65eu - 1.9

{

4,1.3 Selections : Four pr&miéing’férietiés of little millet

(REM 8-1, €0 2, RIM 124 and Gariyébaﬁd) were sown in 2 randomized
block design, replicated thrice in two row plots of 3 m length. &
basal dose of 40 kg N and 20 Iy P205/ha was applied uniformly in the
field.



Teble IXs26 & Screening of Little Millet Germplasm for Insect
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Incicdence, Dindori

Variety
GEMRf

Davs to

Dauape

Flowering - Maturity Harvestlng Gallfly Shontfly :

Grain EWelxh‘L

g/“ “OWS

88
82
83
85
86

&7
93
ol
96
97
98
99

101
107
110

112 ..

113
118
126
127
130
133
134
135
137

1kt

157 .

140
154

159
162
164
165
17%
175 -
181
184
185:
186
191
2C9
211
214
215
217
219
223 -
224

158ﬁ{ﬁt;

, ;54
g

34
48

3l
3

50

2o

43

4G -

50
40

39 -

37

kO
36

36
.on0 e
L2

35
35

SR R
PR - SR
143

40

36

40
50
&0
35
51

RIS 1 2

40

34

k8

.50

65"
!

560

36 -

65
63

36 .

35

A2

79

;,_98

JoCH '
. ;_'50 e N
100
.55,

83
a8 .

8L8 P

82 .. .
U < A

‘.MZL;SBW .

98

G

82
82
58

e 13]

122

53"
REREY 11 ¢ B

100
© 100

L 100

25

57.

50.. :
100

. 1060
. 100
.1G0

g re e

33

;34

Ll

36 AR

45

68
Bl
::22 S
CRA
B2

41
52

10

R U
o 58. [P S
k3~

40

3k

J:,r35i”iiu£h LU
R L

3

i ,'39“i‘;“
.38

25
17

w2
= 46‘ :

52

v 3g
3.

b1

38 ;-
i 22

34

U
35 R

36

- &0

3k

38 -
30 .

A
36 o neme e e e

31
.30
38,

gl ol
3

.."'»115 ; : e

100
P '100 [
95 .
- 75
. 150 .. =
U0
110
. 65
.80
105
0.
40
68, .
‘ ’ 70
70
45 -
60. . -
k7
LY




, The per cend,dead he rts varied from 7 2 to 13.u, and 12.9 to 14,7
“on 7-8—81 ané 25-0-31, respectxvely (;able IX.QB) Gall fly'var1e
--fron 12.2 to 17 6 per cent on-25-8-81, Late lines were more susceptlble
to shoot and gall flies. REM 8—1 ‘had ‘given maximum graln yield

1nd1cat1ng recovery res1stance.

Table IA.28 Selectlve Screening to Shoot and Gall Elxes in
Little Millet, Dindori :

Variety  Dead dearts (%) Gall . Daye to . ' ,Yi‘eld (&)
7-0=~81 25--83~81 '¥1{ Flowering HMaturity 10 Plants 2Hows
, % ;

13,4 17.6 739 75 &5 397

REM 8~1  13.6

co 2 11.1° 12,0 16.3 55 . 83 20 67

R 124 7.2 13.7 1549 36 68 73 275
8,6 1h.7 12,2 36 66 40 197

Garyaband

holoh *aw Selections Twenty little millets were planted in a

randemized block desigm replicated three times. Fertilizer was applied
at the rate of 20 kg N and 20 kg Py0./ha. '

The varietal differences for infestation percentege and yield
per .plot were highly significant (Table 1X.29). REM Llwl, REH 12-1,
ERM 29-1, REM 192-1 and EIM 60~1 were less susceptible, while REM 56~
.REM'iQE, Dindori 1-2 and RIM. 38~1 were highly susceptible. Remeining
strains showed mediﬁm degree of resistance. Due {o_unfavourablg
climatﬁc conditions, the yields were very poor, but less susceptible

strain R 60-1 gave the highest yield of 2.2 g/ha.

4,2 Effect of Date of uow1ng on Shootﬁlz

Five little nillets were sown on four ddtes with an 1nterva1 of 10

dayse The experiment was leid out in o split plot design with three
feplications in 10 row plots.;.The nain treatments were dates of‘sowing
and the strains were sub-treatmenta. A dose of 20 kg N and 20kg

P 05/ha vas appl1ed, basallys ‘Observatiors were recoraed at an
interval cf two weeks. - The total number of tillers and nuiber of
t111ers with dead hearts were counted in one metreé square in the

centre of each plot.



:Table IX.29 P Snootfly Incluence in thtle Mlllet, Rewa

, .Entrles . Des_x_d '. Ylela
' Hearts (q/ha)
(%) ) e
viy - 13.8 0.5
Singroli 1-1 - 13.0 049
BRI 38-1 24 .2 1
ERM 124 " 25,7 3
Singroli-2-1 13.3 3
BRM 66~ . i 2
REM 60-2 S 20.2 o2
*° Dindori~-1=2. w2642 - - 146 .
. RBM 105" -« 135 - - 9
LM 53-2 . 1143
CREM 102-1 T 15,0 .
M 19241 v 945 °
. LM 81 - L. 1327
" REM 29~1 YA
ERM 114 S 18.27
REM 12-1.. = .. 9.2
"RIM 60-1 - 948
REM 411 Ge5
ERM 56-1 26.8
IR 410 1847

The data were @nalysed aqd fOllIiu. sij n1;1c(,nt. Crops‘sown on
‘July 13 were hlgbly da"u.gec‘ and BHu 0—1 was hlghly suscept;ble.. July 3
" sowing was the safest, and V'17 end KB 85—1 gave the hlghest yicld
:when sown on that date (Table IX 30) '

" Table® IX.}O Effect of Dates of lantlng on
) ' Sbootfly in L1tt1e M11Let, ﬁ.ewa

Veriety  3-7-81 13-7-01 23-7-81 5001 o
REM 85-1 "ag 7.5 18.3 ,Amdlg.gagggis,s -
. - b 8.6 3-7 1.9" ’ 0.5 ’
v 17, a;--k.ﬁ 22,5 . 12,0 - 1642
R b) 8e9 . 540 . 2eh 0 Oek
T 81 a; 7.7+ 22022 0 14,3 16.2,_{
' b) 4S5 - 2.8 1.7 0.6
REM 124 a; 6.5 1840 12,3 14.0
. b ) 4.9 . 2.6’ ' ' 2.0 ' O‘Il
I 410 ag 5.3 .0 12.5 - 10.2  12.2
b) 2.7 1.6 1., 0.3
SE + Shootfly 049 -

Yield 0;1
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ko3 Bstimaticn of Losses Caused by Shoot and Gell Flies S

Elve rows of Garlyaband were. sown on 2U—6~81 1n 2 ox 1425 1
plots in a randomized bleck Je81gn with 4 rerllcatlﬁns._ Slx tr,atLents
(BEC 5%, DDT 5%, Malathiom 5%, Carbaryl 5%, Ash + Xerosine ( 5%) and
control) were given to aseess the lossas due to seedllnﬂ and earhcad
pests. The rains were received next day after treutmert. insect1c1a9]
effects were therefore not reflecteJ in contrcl of S“’“tfly‘7 and 25
days after treatment (Table IX. 31) ‘

Table IX.31 ¢ Control of Insects in Little Miliet

Tnsecticides " Dead Hearts (%) “Gall Fiy (%) Yield
: 11-6-81 28-8-81 15-9-B1 28-8-81 19-5-81 g/5 rovs

BEC 5 % 22,7 46.6. - 43.9 1641 27.0' © 319

LDT 5 % 23,7 50.3 - 47.6 20,3 23,6 - . 21k
Malathicn 5 % 15.7 55.8 - 5143 1943 22,1 = 350
Carbaryl 5 % 21,3 L2,5 .- 38,3  .17.9 23,3 243
Ash + Rerosine5 % 2345 557 5381 18,7 24,5 3%k

-Control 22,2 52,6 45,5 | 1646 26.5 . 202

Pre treatment : 11-3-81- _
Fost treatment :  28~-3-81 and 19-9-81

B, DROSO MILLET
1, VARIBTAL D{E.CVEMENT

141 Trial XIV + XV

-Fourteen proso millet selections including 2 from Almora and

4 from Dholi were tested for ‘their graln yleld potential and
adaptablllty in all Inula Trials, The exrerlment was lald out in a2
randomized block de51gn replicated 3 t1 es. The. gross rlot size was
.75 n x 275 m and was: fertilized at the’rate of 20 kg N and 20kg
/ha. The net rlét size.wés 3,30 n } 2460 g‘with a plant;ﬁo4“
ulant spa01ng of 22,5 cm x 7.5 Clle 7 '

The grain ylelds were low. at Nandyal (TaLle IX.32) which is not
a traditional tract for prosd millet.” '« Al Indla perfornance indicated
that M8 1316 (17.6 q/aa) and- MS 1437 (14 N q/ha) were superlor tc

MS 4872 (1247 q/ha) -:f; ) a

e s ..4,;’;7,‘__;
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Table IX.32 Lerformance of 1‘rOSa Mlllot 1n.AL1 Incl Wfiﬁlﬁwi v+ A

Tntry Origin - Grain Y1eld (q/na) , Maturlty' . Height
. N ullh'yal o Inul‘a*' . (,Days ) s (cm‘)
VL 1 Alnors 1.2 7 5.6 "3""66-, - -583'
VL2 - Almore 1,1 540 Lo 67 62 . -
BAT M1 Tholi 2.0 .. 6.0 Y70 57 -
AU M2 Dheli 2e3 . 546 “70 C B8
BAU M3 Dheli 1.5 6.5 67 - €0
HAU Mb Dholi 1.8 L k,7 68 57
MS 1316 Coirdatore 547 17.% 72 63
M8 1307 Coimbatore . 307 11.0 B > 69
M o291 Jodhpar 2,8 S B.S T oew 53
M 31 Jodhper 2uk . 8l 64 5l
MS 1437  Coicbatore 3.5 0 1kek 7i 65
MS 1595 Coinbatore 367 9e3 71 57
Cco 1 ~ Coimbatere 543 .. . 545 ' 7h 63
NS 4872 Coirbatore 2.6 12,7 . 797 T 63
. Mean . Pl T 2,9 8.6 69 . 5%
BB 5% -3 - - -
9, FEST MANAGEMENR - - o o~

Zol Screeniﬁé'"

.1 1 All Inhlu Entries Fourteen entrles we;e ‘sown 1n a randomlzed

blodk design: rekllcated three thes at Naqdyal on 25—10-81.

The snootfl incidénce ranged. from 5 nerﬁcent iq'MS 1316'end "f
wvs 1595, to 20 per cent’ in VL 2 (Tab’e IX.33)% 'MS 1316 had given a-
grnln yleld &f 5 7 o/ua as against - 3.5 q/L& of MS 1595.__mhw”

2412 Promising Entries 3 Seven promlslnn Vurletles (Bk 1, B2 2, B&-7,

Bl 8, Bk 9, B 11 and BE 12) were sowx on 17~7—81 ‘in a non—renlicated
blocks A basal dose of 40 kg N end - 40[g 2y 5/ha was - apriled uniformly

before SOWlngc . L

Observatlons were recoraed on - 10 randoqu selecteu plantsa’ There
was £ivere dauage of shootfly in, early stages, ane daaage due’ to - pgall fly
was alsc high during earhead stage (TaLle IX 34) Insplte of severe’
demage, B 8 hﬁd ven maxinum- graln y1e1d, 1nd1cat1ng comrensatory
'”Jecnanlems.z It wau followea hv 38 1 which- h ad. shown re51stance at

: early stages.

o S



150

Table IXa33 : Shootfly Incidences in Proso
Millet, Nandyal

Entry Dead Hearts Yield
s s (&%) o (gf/he)
VL 1 1842 Ak L A -
VL 2 20,0 1.1
RAU M1 6.6 2,1
RAU M2 Be3 2.3
RAU M3 Be3 1.5
RAU M4 13.6 1.8
MS 1316 5¢0 5e7
M5 1307 6.6 S 346
M 29-1 843 2.8
™ 31 1040 S 248
ME 1595 50 25
MS 4872 10.0 246
CO 1 66 53

Tablie IX.b;.: Screenlng of Selected Prosoc Millets for Insect
Incidence, Dindori -

Variety  Dead licorts (%) Gall Fly __ Days o Groin
10=~8-81 L~5=81 LH-01 Flowering Matarity Yée%d
C N q

-

6053 20,2 29 . o5& -.720

R 12 i9.7 . . ‘ o

BR 1 9.5 5847 2249 29 6 T BuO
Bk ¢ 3045 © 6945 25,0 30 54 " 390
BE 2 2447 51.4 3067 31 56 860
"BR 11 20.3 545 - 317 31 56 . 83
BR 7 23.0 5149 26,6 32 60 105
Bk 8 26,5 .

54,7 - < 2840 31 0 60 965

F. BAINYARD MILLET
. 1, GENETIC RESOURCES

1.1 Collections of Germnlasn

Eight new ccllections from Madhubani and Darbhanga dlstrlcts were

added to the germplasm pool at Tholi.

1.2 Charsdcterisation and Classification

A total of 19k lines were evaluated with three checks nanmely RAU 2, 3

and local in an augnented block design at Choli. Germinatiqn Qas very..poor
in most of the plots and conseqguently the desired plant popqlatioﬁAcould
not be maintained.  Quantitative observations were recorded only in those
plots in which plant populations was desirable and in the rest only the

ten earheads were harvesteds Data are being processed.
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2. VARIETAL Iu;LUVEMEhT

2.1 Trials

24141 Tricl XX + XZXI : Fourteen entries were planted in & randonized

block design replicated 3 times and fertilized with 20 k N and 20 kg
r 05/ha. The gross and net nlot 31zes were 3.75 n X 2.75 B and
F5e30 D X 2 60 n, respectively, Thv plants were spaced at 22 5 en x 7 5 eila

VL 2k, aAU 5, 6, 7y 8 and O exceeded the trlal mean (14 a q/ha)-
at minor millet locations (Table IX 35), RAU 6 and 9=had given the
maximor yiéidaof 17.1 q/ha. This cop;are@‘fﬁ%oﬁrably’witﬁ all India
performance.. Most of the lines tested matured 1n 79 to 86 days.. .
Many of them, notably, all the KAU selectlons were - dwalfer (8? to 103 cn)
than -the check, X1 (132 cm)

Table IX 37 P@rformance of Barnyard Millet; Itewa

- Variety He1ght . 50 % . Maturity — Yield ‘Per cent
| ) o Plovering. - (peys) - (afhe) - ebock
leml " (pays) e

REF 51-1 .. 115 . 50 . 77 . 11.6 . 170.3
EEF 10-1 = 100 . 41 , 68 842 © 1 12043
EEF 64 205 ¢ ' a1 - %8 109 ¢ 15943
FEF 18-1 73 . . W3 0 g o i 9 T A3h,02
REF 7%-1 " 93 . 'l T3 L 9642 7 134,8
EEF 79-1 - 110 .+ 47 77 S 104 - 152,3
REF 57-2 : 100 . ., &2 - < 68 . Q1.4 " 116744
HEF 16-1 - 4367, - o6 -0 ¢ S5 8,9 L 130,4
LEF 14-2 ; 438 w6 T75 0 8.9 430,

Local 116 45 C75 0 6l 10040

2412 Ezglégﬁigg ¢ The performance>of 32 meroééﬁ barﬁyard millets was
compared with ﬁwovlqcals in an yield trial, Thevgntries were planted
in a randomized block design re“licateﬂ 3. timcsg  The gross plot - '
| (375 o x 2 25 n) was fertilized @ 30.)g N, 15kg end 15 kg K,0/ha.
The crop was planted on 25—5~81. _ \‘

5

I4

The performance of bafnyar& miilet was better than the perfornance
of foxtail millet. The graln yields ranged. from 3.8 to 1%.2 q/ha
(Table IX.36). X 2461 had given the nax1mum yleld (14 2 q/ha) in 99 days
as compared to 10.3 q/ha of Kbtagarh local in G0 days.




Teble 1Z.35 ¢ Performence of Barnyerd Millet in A11 India Triels XX + XXKI

Entry  Origin - . ____Grain Yield (g/baj - - All India
. : Almora Hewa N andyal Theli | Mean Yield Maturity Leight
- - - (a/me) - (Deys) (ew)
VL 20 © Almora - 19,3 0 10,2 8.1 1%.1 12,7 150 - 8k 119
VL 2i Llmora 20,5 .2.8 ‘8eB ALk Cib - 1603 - B4 118
VL 23 hlmora 13.8 6.3 4,0 12.9 Sl 14,2 85 118
VL 24 . Almors 19.k  11.8 3.8 17.8 13.2 16.8 8L 110
VL 25 - hlmera . 12,0 8.2 7.1 . i1.9 9.8 13.9 . 86 129
- BCC 3  Pane 1.6 15.3 1267 12.8 . 13,1 - 13.1 80 . .. 90
- ECC b - ~ Fane - 11.0. 11,5 11,06 7 10.5- 11.1 12.1 79 - 89
BECC 5 - Pone . 16.8 11.6  10.8 12,5 12.9 14,7 o83 105
RO 5 Dholi ! 174 10,2 10,7 .. 17.8 1L.G 16,1 =82 83
BAT 6. “ Dholi o4, 845 T 16 - 20,3 17.1 16,0 32 98
DAY 7. Dieli . 21y 11,9 - 9.7 . 16,4 1545 16,0 83 87
RAU O Tholi 12,0 11,6 15,9 1342 14k 15.6 o 8k 96
BEU O Bholi T 138 18.6 0 1746 18,1 1744 1648 _ 83 123
O Kovilpatti 13.¢ 2.2 14,5 - 12,3 10,5 1544 - 96 - 132
" Mean . L 16,2 10,9 = 10,6 14,9 13.2 - 15.1 8l - . 106
C.SE'5 ¢ : . 1.8 1.2 Oult 1.5 = - - - -

{9
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- Teble IX,36 : Evaluation of Barnyard Millet, Swisheda . =7 -

Entry Total  Bifective 50 ¥ Metarity Height Teolole  Wield

, Tillers Tillers - Bleom (Dgye) - (em).  Length - (g/as)
(#o.) (No) '- (La}/s) -

6); B 6G . 1‘05',; 8o 12.8 949
o 9. 102 - -11.5 . 10,3

S 600 99 110 13.0 ¢ 1h.2
s 91 L 79 0 10,7 64
ThEL 90 70 10.0 6.1
42 8k 76 1030 649
7S T o83, 856 L Be7 v 649
L3 83 59 L 9.5 . 6.
R SN AN

. 56 o 9[& R 91 | 9.6 N 11.8
5693, i 857 L 1ieb 73
A9 960 77 969 T
53 MEEI o1 Sotggt a3 5.8
52 89w o 800 0 104 7 543
7% 93 85 .1l. 75
: S : 86. U 8 8 B -‘.'.’707
w6 98 9 f104 . 8

Py LT 9 63
B U R ¢ AR Pk R b W
K7L 90 6B 11043 9
46 93 68 11048 | 5e3
DA 589 :::65 9.7 7
g e 75 113 7.5
b5 & 92 76 R 5 % TR
el o7 75 945 1 5e9
: 43:""* 79 87 o124 - 0 5.7
oo 7m0 Tes 799 6
5, 87 .8 129 . 943
. 90 B6 19,3 1043

-
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e

Té;i;ﬁkﬁééiéﬁéijTi;éiJ;.:E{;gmseleéiiéﬁé-wéfé p1$ﬁ££i1;ﬁ a randomiieé:
block design replfcatedﬁj tines. The gross aﬁéfﬁet ﬁlof éizes—were

'“3f75'm % 2,257 and 3.75 o X"EQSD'E,VQUIQ‘N “ahd"2ﬁig FéCﬁ/hé were
appliéd. The’ plants were spaced at 2245 cn x 75 co and sowing was

" done on 29=6-81. The yield differences were not significant. Towever,

LEF 51-1, LEF 57-2, LEF 64 and LEF 7941 gave pronising yiélds of

11:6, 11.4, 10,5 and 1044 o/he, respectively (Table IX.37).

. 24144 Station Trial : An é;periment'cﬁmpfising ot 19 elite genotypes

develod at‘Dholi centre waS‘conducted in a rendomized bloeck design

" ;repifcatéd three. times. The plot size was 3475 1 X 2425 me Ten -

: * -plants wer~ s~lnct~d " to r-cord quantitativ- -
~'_competitttq[obseryaticn in each plot. Mean yield varied from 8.9 to..
22,4 q/ha with the general mean of 16.8 g/ha (Tahle IX.38). Grain
yield was statistically significant. Two varieties, RAU 8 and Sam 4

recordéd'the highést mean yield of'22;3 and 22.4 g/ha, respectivelys

.+ ‘Table IX438 '3 Stotion Trial of Barnyard Millet, ‘Dholi

.© Variety 50 % . Matu~ Height Length Effective Grain
‘ 7, flower-. -rity (en) of Bar Tillers Yield
. (fimey (Days ) - {en) (No) (a/ba) -
RAU 8 ° 56 . 87 137 24,0 047 22,3
BAUG. . 5. 80 129 21 o4 049 1643
‘'TH9 . 56 82 140 24,8 1.0 1345
TH 10~ 54 81 136 19,6 . 0.7 17.4
IH 12 ' 5k - 81 137 2345 0.6 16,7
TE 14 5L . 80 129 1846 0.7 14,3
' TH16 ° . 51 .80 - 132 22,6 1.1 " B9
' Beni 1] 5% 81 133 20.5 047 14,8 .
" RAUSK.T . 57 87 (119 22,2 0.3 13,7 -
T RAU 6T 55 82 148 231 047 17.5
~Sem- ko 57 7 082 L 130T T TTTG,7 2204
San 6 56 . 82 156 2343 06 14,8
Sam 9 53 81 144 25,4 1.0 1ok
Sanm 12 57 87 136 237 0.8 1748
EC 5 .59 88 144 24,5 0,8 1643
MUZ 1 50 - 88 . 129 23k 047 1847
- RAU 7 56 87 118 23,6 0,8 174
' Dholi local 58 87 128 23,6 0,5 " 16,7
Lya 25 59 88 139 2443 0,3 20,6
RAU 1 57 87 131 23.9 0.5 1844
LAU 2 61 88 149 24,9 05 17.7
"TAU 3 58 88 136 22,9 0.5 1947

SE () - - - - - 2,2
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2 2 Multl“llcdtlon of* Breeder s Seed

S1nce 9 varletles devblopeo at this centre had been idenfified

as the best on iae basis

endertakén to ualntaln.tbe genetlc ;urlty.

’plunted frrm thc oelected ear hedds anu on the. buSlS af

varletles, numolv, hﬂb 2 anu hAU 3 had ooen rccommendeo
monstrationg.

3, MANAGEMENT OF I\JPUTS

3.1 Date of Sow1hp x - Plant -Fopulation

An.exrerlmeut w1tn three dates cf sow1ng-(16-6—81

21—7—81\ ﬂnd'three rlant pooulatlops (22 5 Cq X 7a 5 cn,

and 224 5 ch x5 ca) was conductéd in a ranoomlzeu blocﬁ
six ropllcatlons in plots of 6 0 n X2 ?5 m,‘ The graln

estlmated from an_aiea of 9.45 m (5.25 m x 1.8 m)

of yleld, the seed uultl ;1cut10n *rogram:e

Slnwle TOW plots were

tae pﬂCnOt]ylc
Two

for mlnlult

10-'-75;'8‘1" 2nd
22 5 € X 7 en
rJlesm’n w1th

yleld ‘was

Tne tedt varlety

The'flrst two plantlnps ‘were at par ond both of theﬁ were .

si; n1f1cant1y Supericr ‘to “the last date.
x 5 cp were ot par and both

22.5 en x 7 o (Table I, 39)

22.5 enl 1 7 5 e end 2?.5 ol

f then were SlgnlfICcntlj suver1or to

Tabla IX.39 ¢ ”ffact of Datn of’ Plant*ng and BnnSlty in
- Barnyapd M111 t, Dholi .

Datn. 22.5 om x 7.§0n1 22 5 em x 7 cm 22,5 ¢mx 5 ¢m  Mean
16f6-81 - 2268 12045, | 12345 . 'é2.4
10-7-81 . v 2843 0 C 1,198 0 22.1 22,4
217=81 962 Bl 1041 9.1
“Moan © 18.7 R 1641 118;7 17,7
SE' + D or P 0.6 . DxP: 1.0

3.2 Nitrogen-x Phosphorous x X Variatias

" An oxparlmnnt eops1st1ng of four lngnls of nltrogan (O, 20L&h0

an\ 60 tha), two Aoyeld of phosphorous (o and 20 @/ha)

Var;ﬂtlas (K 1 RAU'i and VL “1#) " was: conductnd in sp11%

NxP in mein, ple%s, and, varlatlas 1n sub—plots.

an area. of 7.2 m (1.8 m x 4.0 n)

| Tha siZﬂS‘ef main and sub plots were 7.0
4.5 mand 2425 m x 45 o, raspact1Voly.

qnd thrpn
Plets ‘hawvipg

Th° troatmﬁn%s Wera

1 X

Tho yield was astimatod from
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The ~ff-cts of nltregnn, Dhosphoroas, varlﬂtrﬂs, and 'NxV wara
highly 81gn1flcant_(Tabla IX40) o Incraa31gg 1nVols of nitrogen
significantly—incrras~d grain yle}d~up§o th~ highast 1-val (60 kg/ha )
and difforences batween any two %-vels was significent. Phosphorous
siénifibantly increaased grain yiei&, HAU 1 gava th~ highast grain
yinld and it was significantly supsrior to K 1~and& VL 11% VL 11 vas
significantly superior to K-1. inﬂldé bf ﬁarigti@s increas~d with
ineraasing lav~18 of ni%rognn,'nxcapt K1 whicﬁ had slightly low~r
" yi»ld at N 40 as compared to N 20,

Table.IX.kd ¢+ Nitrogen and Phosphorous Effect on Barnyard M111n

Dholi .
Fortilizer Grain '~Y~‘.w,=_1d .(q]_ﬁa)fr I
PO P20 Mnan K1  RAU1 VL 11
NO - 6.0% 6.6 6.3 5.6 6.8 . 6.5
SN20 - 101 12J%  11.6 - 10.9 12,4 ' 11,6
NLO 13.8 15.8., “14,8 - 10,7 '18.4 . 15.3.
N60 15.3 17.5.° 1644 1241 1943 18.0-
12,3 9,6 14,2 12,9

Moan . 11.5 13.1°

SE (g/ha): N = 0425 P =0.2; V=0.3; NxV.= 0.5

. L, PEST }MAGE\ENT
kot Scrﬁnniqg ﬁor Shoot@lv

Fourtoan entri»s wer~ rais-d in a randomiz~d block dvsign~

raplieatsd 3 timws on 12-8-8% at Nandyal. Shootfly was rncordad_ |

.at 8saadling and 'sarh~ad Stagos. LY

{ .- P o . {f - . : )
The~shootf1y incidenee ~rangnd from 8~3~pnr chnt in VL 24 to s :f;
6 6 per cdnt in RAU 9 (Tabln X, &1) How~Vnr, RAU ‘9 had given the
maxlmum yield (17. q/ha) as agalnst 3.8 q/ha of VL 2{, 1nd1cat1ng

reglonal,adaptatlop.

~54 DISEASE MANAGEMENT

5¢1 Screoning~for L-af Steipe

Among the 36 lines tastad against.Halminthbspbrium frumonfacni;»
10 (RAU 6, RAU 5, Samastipur &, Samastipur 12, ~ECC 5, Muzafferpur 1;
ARA 25,%ARA 1, RAU 2 and RAU 3) provod to ba raswtant (Tablo IX 42)

7’
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Table IX.41: Shootfly Incidsnce ir Barnyard Mitlast

Entry - Shootfly Incidonen () %151d -
Seedling Barhead .\ foa) .

VL 20 13.3 0,07 . Bek

VL 21 13.3 0.0 -
VL 23 .. 16,6 5.0 T h,0°

VL 24 843 20,0 " 3.8 .

VL 25 16.6 030 7.2

ECC 3 25.0 10,0 1245
 ECC & o 2540 040 109"

ECC 5 21,6 0.0 10.8 .

RAU 5 21,6 5.0 1047

EAU 6 20,0 10.0 14.6

RAU 7 21.6 00 . L 907

RAU 9 C26.6 - 5.0. - 1746 -

K1 c - 2.6 5.0 " 1k.5

Table IX.42 3 Scrasning of Lmaf Stripe in
RN Barnyard Millet, Pholi '

Variety Disaase (%) Reaction -
RAU 6 s 33 ‘R
RAU 8 “ 640 ‘MR
RAU 9 - 5.3 MR
VL 24 767 ME
RAU 5 9.0 . MR -
RAU 7 \ 12,7 M3
VL 21 14.¢6 MS
VL 20 . . 2243, MS
VL 23" 27,7 . M3
ECC 3 3240 M
BCC 5. - 32.7 - MS~
K1 4040 MS
VL 25 . 43,7 MS .
ECC &4 8.7 . > s

. SI3 (RAU.B) 15,0 - - .°MS
‘Sabour % (HAU9) 13.3 =~ - MS
DH9 - . 1647 " MS
DH10.. - 31,7 MS-
DH 12 . 2540 MS
D 14 26,7 NS
DE 16 33.3 CMs
Benipatti 1 =~ 18,3 MS
RAU 5 5.0 MR
RAU 6 16.7 MS

. Samastipur & . 9,7 - MRk
Samastipur 6 1540 - MS

" Samastipur 9 13.3 . c8
Samastipur 12 8,3 MR




Table D;.zgz Contd. N A S
v S
Variety ~Discase . icaction ) .
ECC5 R 'y CUMR
Muzaffarpur 1 - 8.3 b cE
Muzaffarpur 2 -13.3 CHE gt
RAU 7 2143 M8 .
Arrah 25 . 0.3 - ML
RAU 1 . 8e3 Mz
RAU 2 PR P ME :
BAU 3 L1040 MR

G, EIGELIGETS OF RESEARCH

1. Genetic Resources i;: .
Rodo (56'}), foxtail (1782), little (225) end barnyard (194)

millets were. evmluated for various descrlptors.””'“

-0

2. Verietal h;praveménf

Euperior selectlﬂns;of-fnﬂefmlilet (A Cul, LS 1?0-1), foxtail
millet (SIC 1, SIAL 67, ¢ 42, 396, 8f>5~~ 1135 mm;z LGB 581, ESE 531,
ITS 58, ITS €9), little millet (rmi 85-1,’ TG 3, RH- 19-1),-- Prosc
millet (M8 126, MS 1437) and barnyard ulvet {(keu € b U 9_,1 X ooust,
REF 51~i, EEF 57-2, REF 62_,-:_, LEF 79-1, ,_Jlu‘a, San 4) were identified.

heter051s was observed for plant helpht, flap leaf length and

width, and ear length in kodo nillet crosses.

3. Menagerent of Inputs L

Date of Dlaltihn significantly infidgnced foxtail‘mii]et
yields, but not pland smac1ngs ((2 5 cn x 7., en to 29 5 x5 cm)

Early planting with the onset ef monseon: retur ed uaplmum ylelds,

but delay in planting even by 10 days ddVe;sely affected graln yields.

Planting with monsoon and even 25 days later did not affecy grain

yields of barnyard millet. .o o

Nitrogen.anplicatidﬂ significantly’iﬁbreased rraiﬁ yields upte
20 kg N/ha in little millet, 40 Ig N/he in- thall -ullet and - uptb
60 kg N/ha in barnyerd nillet. T

omeT L T e S AL .
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Fhesphorous had positive effect on grain yields of foxtail.
and barnyard nilleis upto 2% Yg/ha, but did not influence grain yields

of little millet.

L, E@st Management

Shootfly resistant lines were isolated in iOdO (Lany), proso

(Ms 1316, MS 1595, BR 1) and barnyard (VL 24) nillets.
Early plantings with the onset of monsoon escaped shootfly in
xodo and little millets. ' '
Weeding effectiﬁely reduced shootfly incidener ‘in kodo millet.
Increased nitrogen fertilization and plant densities increased

shootfl; incidence in kodo millet.

Carbaryl 1% ﬂ ( 25 kg/ha) t.fectively checked shootfly incidence
in kodo millet. o

N

5. Disecase Manegenment

<RAU 2, 5-and 6 and ECC 5 barnyard millets had shown less than

5 per cent leaf stripe (Helﬂlnt Wsporiun fruncntacel)

"~ 6. EFrocessing , A
The hulliﬁg per cent varied from 48 to 55 per cent in kodo

nillet.



