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CHAPl'EP• I 

MINOR MILLETS 

1:•. ·INTRODUCTION 
:! . 

Minor millets are the staple food grains of the poorest of 

the poor' Minor millets have, therefore, ·attract~d the attention ·of 

the pqblic, the po~icy makers and the· plant scientists. The 

developmental input by the International Development Research Centre, 

Canada has added imp_etus. to their imp!oveinent~ · 

- Minor millets are grown in· fertility depleted s'oils. They are 

sown broadcast either singly or mixed with other--c-rops. The local 

cultivars are low yielding and. are vulnerable to pests' e.nd diseases. 

Their .nutritional ·quf:.lity is second to norie of the other cereal 

grains. They have a· long storage life. The dependence on minor· 
. ' ' 

millets during distress have earned ,the nicknara~. "famine grairiE!". 
··- ••. --·· - • - .- -~4i 

The Minor Mille_t Improvement Project has· theref~re.he.en.initi~ted 

with a view to evolve high yielding and stable varieties co~b:ining . . . . . 

pest and disease, resistance._ It is. __ also proposed to maximise 

production potential through __ r:J.anagement of inputs like seedp fertilizers 

etc. 
.. ··-~- ·: ··-··-·-·. 

The Minor Millet Improvement Ce~tr~~ are located in difficult 

to approach areas in the heart qf cultivated iands in hilly and tribal 
,• ' 

regions. .The infrastructure facili_ties like -land, laboratory, 

equipment and staff have:: be-e'i1 provided during the early stages. 

Germplasm has also been assembled and r~senrch ini_tiated. The ;results 

of research incorporated in the First (October, 1978 to ;Dec~mber_, 1979) 

and Second (Jan~ary to December~-1980) Progress.Repo~ts are abst~acted 
.in the following sections. Tl~~ progress ·o-f r~sei:irch till December, 1981 

' ". ; . 

'is :detailed in the subsequent. chapters.' 

.... ' 

' 
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2.1 Kodo Millet, Dindori . 

2 .. 1.1 GermplasQJ. 153 gem:·tic .stoc:B:fil .. ;of kodo r i llct were obtained 

.from thia Coordinating Unit, :Fune. 

2.1.2 · Inputs Mr;n .. ~+~em";nt~ Dry sowing one week -before the onset of 

:oonsocn gave significantly hit;her.yi'='lds. 

'encouraging results over the loco.l prg·wtice of broadcesting. }\odo 

·millet and groundnut (1 g1 mixture) were co:opatible and had ·given :oore 

yield than kodo millet alone. 

2.1.3 Pest Manageltlent ~ Fie.ld survey and screening revealed the 

occurrence· of a nm::iber of pests on kodo nillet "in Madhya Fradesh-. 

The vulnerable stage of the millet and the pi3ak period of infestation 

were.:__ identified. 

2.2 Foxtail Millet, Nandyal 
I . 

2.2.1 Germplasm~. P. total nm:iber of };7)8 Jines: of foxtail millet 

were assembled from within and 'outside. tQ.8 State. They included. 11:1,7l.1 

91<:! and 2264 new collections. Quantitative and qualitative data were 
. -:; . 

coli8cted. Preliminary classificati.on was. att~!>lpted. 

2.2.2 Varietal ·Iriproveraentg A number .of nromisintr lines has ·been 
.. JI. - ._! 

,, identifielf for testing. 122 selection& from ~Iandya:l:~ Len and other 

centres we.re. ~valuated in five series of. yield trials. 35 promising 

line~ e:x~~rlling the r~).eased variety J;rjuna by 1. to 30' per cent were 

ic'Ltmti{fod~ . Some of the types would be tested. in. a11..:..:1r!rlif.'c Co~r~1inatetl 

Trials .aJlr'ing kharif? 1980. 

2.2.3 Pest Me.nagement g Leaf sp~t caused l?:Y two hee.tles Chaetocnena 

ba:salis 'Baly :and Ma3..urasia sp .'• and leaf minC?r. caus~d by Ocdd_bmyidae . . . . . . 
{Diptera) ~md Cynipidae wer~·, observed, •. Gernpla,sm screeninr, r·eveale·d · 26 

entries ~with no lez,;t" uiiier incidence. 

During sur:imer or dry season, s~emborE)r anC', leaf roller 

in9iclence WD.S no.ticetl. No sho9tfly wn~,.obr;or-~ed. rnie incidence cif 

·r.:injor pests was st11r.:d.ed in stae'.gered. plantings. 

'i 
Field survc:ys reveal.ed. the incidence of ants and stemborers 

r 
besides· diseases like_ dowoy nild'2w ;mu blast. 

... 
J 



3 

2.3 Little Millets 2 .Semiligutla 

2.3.1 Germ1Hasm.:·· 260 genetic stocks had been nssembled and evaluated. 

2.3.2 Yarietal Improvementg A coraparative yield trial_ indicated that 
- ' '. . 

Kore.put Loc?l had given 2.8 times more rrrain yield than CO 2 ( 4.2 q/ha), 

the released variety. lli>raput Local was also earlier by 10 to 12 days 

than CO 2. 
I 

2.3.3 to.puts Managementg Little nillet can- be planted between Jwie 15 

and 30 to obtain rnaximwn grain yields~-

2.3.q Pest Management~ l~uradan 3 G effectively reduced shootfl:Y,. 

incidence and increased grain yield in CO 2. 

2.4 · F:roso Millett Dholi 

2•1,i,.1 Germplasm& 115 new collections were a(lded ·to the existing 47 
I . 

stocks of pro so millet. 346 stoc~s were r.ece iyl')d fr.om Bangalore. 
I 

Considerable genetic diversity was observed for basal and.nodal tillers, 

plant hei~ht, days to 50 % flowering and maturity, panicle length and 

grnin yield. 

2.1=t.2 Varietal L>1provement ~ A large ntJIJbe:r .. q:J;.. .single. plant selections 

were mad.e for line improvement. BR 7 .with a e;r~in yield of 12.7 to 

15 .q q/ha was identified as the best entry in a coL'lparative perforraance 

of proso millets de".:elo.ped at Dboli • 

. ?•iob·3 Inputs Management~ Proso .. millet responds positively to nitrogen 

fertilization. ~O kg N/ha had produced. the highest grain yield in the' 

... ariE:ty 11s q872. -· 

2.4.4 Disease Managenent: Survey revealed that !:foluinthosporimn 

leaf blight is the chief disease on' prose millet •. It is se~d borne. 

"?V 27 was found. to. be free from ::ielminthosporiurn incidence, Seed 

dressing with 0.2 % Capt~.recLuced seedling mortality caused by different 

soil and seed microflora including Helminthosporiwn. Drenching the soil . 
.. , .. · 

with Zinc sulphate also reduced Eelminthosporium and other leaf spot 

diseeses. 

2.4.5 Pest Management~ BE "1 had less than one per .cent shootfly 

incidence comr-nrec1. to 20 per cent in FV 27 found resistant to 

Relrninthosporium leaf blight. 

Dimecron 100 EC @ 0.2 kg a.i./ha effectively reduced shootfly 

occurrence and also enhanced grain yield _in Bit- 8. · 
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~·5 Barnyarn Millet 2 Alraora 

2.5.1 Varietal Improvenent ~ New varieties of. bnrnyard. :ni?.let c9mbining 

bigh ·yields and· early naturity .batl been identified. VL Htc'.ira 8p. already 

cc:p:provea· by the State, Vari,.:tal Helease Co1;:irdttee, •needs popalarisat~on. 

2.5.2 . InFuts Hanar,ement~ Barnyard nillet could b;:; planted any tirne 

frorrl first of l•iay to fifteenth of June without L:.uch reQ.uctiq~. in t;rain 

.yield. 
. '• ~. I 

T'ne 'applic0tion of 50· kg/ha of nitroLen and about 20 .kg/ha o-f 

phosphorus ensured high grain yields ranging from 25 to JO .qjha. 

Combined use of organic and inorganic fertilizers was r;1ore beneficial than 

either of them. 

2.5~3 Disease Manapement~ Grt'1.in smut of barnyetri1 oillet, th(;! most 

predominant disease, could be controlled to a: consi(}erable ext.ent by 

seed treatment with Vitavax or Benlate. 

2.6 Research a-t·coordihatinv Unit 9 ?une 

2.6·.1 Gemplasn: Genetic stoc~s of kod,o r::iille:t (151.~J, .. ;foxtail millet 

(697)P little oillet (103): and barnyard millet ·ri95) were .collect~d aml 

char·act12ri s e1:l. 

2~6~2 ~rietal:.Improvenent: Single'plruit selections were made in 

8 kodo oillet, 441 foxtail w.illet' 103 little miUe.t. aaj_ .~f3 __ J.!a.:rr;i.yard 

millet stocks. 

1260. pure line selecticns ·made in foxtail cillet t~ere evaluated. 

Lines wit4 .QQf.~~: th,an 45 .. q/ha :Jf grain yiel~i we~~. ~eJ§_c.t.?d_ ~.<:!!C. m11l:tiloca

tionc.l trials. T:wo outstanding selectiOris vere to -be·-tried in,··all-India 

· Tria.;Ls dliring khnrif 7 ·1980. 

' 
The per~ performance· of 167 uniforb looking burnyara nillets · 

'·-· . . - •' 

·was• ·ev8.luatetl~ Lines-with Jf~S.:'to_:.5.1±.7 p'e.r cent wor·e grain yield than 

the check were identified, ff?r tjuJtflo:9_a.tfon trial. "Two se"iections· ·were 

to be tiiec1 in all-Inciia Triats ·during·· k!J.nrH', 1980. 

2.6.3. Thysiologice..l Investigations~ _:P!iy.siological investigati01is in 

foxtuil millet revealed that early matari~g va~·ieties· proO.uced~ nqre. 
•' ., . , ,. . . ' ' . 

grain yield with better harvest index thnn late .maturing varieties .. ' 
. -

The better partitioning in early variet-ies appears to be chiefly due to 

reduced plant height nnd better' seed· weisht. 

~I 
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2.7 All Intlia Coordinated Programme 

2.7.1 Germplasm: New collections of foxtail rii.illet.(70) ancJ.·barnyard 

millet (55) were made at Dholi an,tl evaluated. 

2. 7 .2 Varietal Improvement: lrii tial and Advance Tl'.'ials hel;ped ·to 

identify promising selections in kodo millet·· (F~Fs 7.6 f-roo Rewa), 

foxtail millet (288 A from Guntur, SI 5307 _fror2 Kovilpa:tti~, DR 277 

and EAU 1 fro:o Dboli), proso I.J.illet (BR 1 and Mt. 4806/2) and barnyard 

millet (VL 13 fron .Almora, rum 3 and BAM 1 from Dholi)_• .. 

2.7.3 Inputs Manap.;eoent: Maximlrl grain yields were obtained with 

60 kg N and 20 kg P 
2
o

5
/ha in kodo millet and 40 kg N/ha in foxtail 

millet. Intercropping kodo raillet with greengram was fotind beneficial. 
. . . 

2. 7 .4 Disease Manarement ~ SI 76/4 a~d JNSE 9 .A were found ~10tlerafoly 

:resistant to Relminthosporium an9- Pyricularia. 

2.7.5 Pest Management: Kodo :oillets I?s 209-1 'and Niwas 1 exhibited 

relative resistance to shoo~fly which was proi;re~sively reduced with 

delayed planting. Aldicarb (@ 1.5 kg a.i./ha) was effective in 
chec~ing ·shootfly incidence and increa~i:Qg grain yields in kodo millet. 

·, EPm 222 and EPn.i 24 little. millets ·had low incidence of shootfly 

which declined with delayed plantings. Aldicarb (@· 1.5 kg. a~i w/ha) 

was effective fo controlling shootfiy in little millet. 

3. HIGHLIGHTS OF. RESE.hlU.:H, SECOND .TIWG1ES5 FIEFOl1.T 

3.1 Kodo Millet, Dindori · 

3.1.1 Genetic E.esources: 181 kodo millets were evaluated for total 

.and effective tillers, plant height 9 pes:t inc~fle.nce ai:1d grain yfe!d. 

3.1.2 Varietal IIriproveuent: A pr<mising selection IFS 236-1 had 

given 30 per cent more grain yield thari the best checl~ do 2 ( 5.1 q/ha). 

ru:s l.!1 fiad given raaxil;um grain yilld i~ advanced trial.. 

3 •. 1.3 Inputs Management: The iwr·roved varieties JNK 361:t, and !F'S 147-1 

had given m~>re than 12 q/ha of grain without fertilizer ap-plication. 

the aprlication of fertilizers had positive effect on grain yield. 

Maxinmn grain yields "1>1ere obtained with l,tO kg N and 20 kg P2o
5
/ha. 
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·Positive resr,onse tG ·Az;~~ biofertilizatio.n was 

observed with or wit:'.lout starter rtl.trogen. · 

:1.1.4: ?est Mana.ge;:1ent ~ ThrEii! selections -tolerm1t to g·;ll fiy were 

' isol&tecL, Early plautinf~S were heavily infeded with shootfly, but 

the late plantings had given lower grain yields. 

3 .. 1.5 Nutritiorinl. Qun.litv~ Consi.Jerable "'n:riability was c'i;se·rvec for 

protein (7.5 to 9.48per 'cent), lipids (2.73 to 3.67 pe:c· cent) ~nd ·ash 

( 2. 77 to 3.94 per c~mt) cofftents in tbe suall sarc1ples exaQined.. 

3.2 Foxtail Millet,. Nnndyal · 

3 .2.1 ·Genetic Resources: )774 gerpplasn lines were cha:rac,i·:.:;risecl_ for 

a large number of quantitative anc~ qunlitative chare.ct.;:,rs. 

3.2.1 Varietal Irmrov,c:ment~ A. nOCJ.ber of single plant selections that 

excelled the released variety J.r.iuna were i.:.'centified for advcinced and 

all India testing. 
.· ...... · .. 

3.2.3 Inputs Manager.1ent ~ Sill'Jl.Jer foxtc:.il oillet should be planted 

!.luring· the first-week of Janu1/:c:ry. Sm·:.ner planted foxt2il nillet

resp-:mtled to nitrogen upto 60 kg/ha. B.iofertilization .ccuplm1 with 

l'J-applic~tion ( 40 kg N/ha) substantially increased grain yields, 

indicating that 20 kg N/ha cou.ld be saved. Stress clurin;; flowering 

<incl grain fon;:iatio_n stages had ac~1r<»rsely affected, the grain yield • 
. i • 

Early sowing during khnrif ~ in the se{nnd fortri_!-gl::ct of July 

produced maxi.ml.JD. grain yield. Nitrogen aprlicatioh significantly 

influenced grain yielci. The ve.riation in iJlm::.t population (25.0 en x 

5.0 co to 25.0 cm x 10 co) did not proi:luce siplifie-£mt:yield _differences. 

Neither the dates of plantint; nor fertility levels nlsc influenced the 

population effect. 

3 ~ 2 .4 }'est Management: Large genetic stocks 'tier~, scree:::ied :,X.or, pest 

incid.ence. The pest resistenc12 in scm:ie of the lines .was reconfirwed. 

3.2.5 Nutritional Qurilityg r'roxioate analysis ip.dicated. wide variabi

lity for protein (9.5 to 12:·s per cent), ether extracts (4:.3 to 5.2 per 

- cent) and ash (2.2 to 3.8 per cent) in foxtnil 6i1let·. 

Oil could be extracted fron bran. The ruw oil codd be used 

in industries e:.ni'_; the refine.::, oil ns a consuming ned.iuo. 
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3.3 Little Hillet, Se;:;iliguda 

3.3 .1 Gernplaso: 251 genetic stocks b.9d been reevalunted. _ · Bc.~sed on 

two years data:, three promising cultures were identified • 
. .. .. . ' -:::~ 

3.3.2 · Ve,rietul fuprovenent: CO 2 had 1,Jeen icieri.tified as the best . 

vari@ty. 

3.3.3 Harn:1pzoent of Inputs~ . Planting i<1ith the onset of :oonsoon 

bef·:.:re June 15 wns .foli.nd bep.eficial o 

20 co between rows and 5 c.o between rlants besides enhancing 

grain yield,·pemits intercropping. MaxioUD grain yield was obtained 

with 20 ke; N and 10 kg .p
2
olha. 

3~q, · Proso Millet, Dhcli 

3.4.1. Gernplas:o~ 478 genetic stocks were evaluated for plant height, 

ear length~ branches J~er nain. panicleJ ~Jasal tiliei·s and grain weight·. 

46 elite genotypes ·were classified into seven cla.sters using 

'Hahalanobis' D2 statistic. 

3.4 .2 Varietal Impro_yeIJent: BR 7 was identified-.a~i the·-Eost- pr0oising 

cul tur2 in rJany stations as well as on-farr1 trials. 

3 .4. 3 Manage:o.e~t of Inputs g Planting of pro so mi il·et·-,j:!lring ·March 

1-15 was found beneficiGl. ~r0so rJillet responded favour&bly to 

application of ~i troG:en, · upto 20 kg N/ha. 

3.4.4 Disease Hanager;:ient g Pro so millets resistcirit'· to· leaf blight 

(Eelninthosoorium pao.ici-i:l.iliacei) and bla~t (Pyricularia gris-ea(hed 

been identified. 

Seed trea-toent with Capta~ 0.2 % effectively ()hecked the 

occurrence of leaf-blight during the two years Of ·s_tudy •. ---

Soil treatoent with ZnS0:4: also reduced leaf blight -and leaf 

spots. 

" . 
3.4.5 Pest Mana,;:£ementg Shootfly appears to be the chief ·r,est. 

Shootfly could be controlled :th:r:ough sprP.ying of Phosph~idon (0.05·%) 
or Mett.yldemeton (0.05 %) once jllst after the appearance of infestation. 



8 

3.5 Barny<frd. Millet, A.loora 

3.5.1 VnTietal lr:n'.:'rcvenentg' ·VL 11 was identified r~y the li.11 Imlia 

Millet Workshop for ninikit deLJ.onstu,tions on farners.1 fields~-· 
• • - ••• .~ ;·'' •• >. • • • • • ' 

3.5.2 Mana:::;eoent of In1-uts ~ Plantings earlier tl~nn ti::w end of Ney 

ha<l been fowid to suffer from the 0ttnck of insect pests _oqre· s.e:verely 

than those. in June. Flantings in June were, therefore, reconoemied. 

Planting in riid-Jillle tlid not have any .adverse eHect on yield 

which remained alnost si;;iilar for plantings between .Dicl-Aprii ·to 

nid...Jwie. This is· a very fe.vour<tble situation for changing the· cropping 
/ 

sequence in t!1e region wbere norEmlly the crop. is sown after ~.fallow 

in the oonth of April enJ or May beginning.· 
; 

The crop had given extrenely encouraging yield incr~ase even at 

20 kg of ni troe_;en ap17Lication which had been found to narkedly 

increase when used.in co::ibination with 100 q/ha of fam yard oanure. 

, 
Plantinr, of bnrnyard nillet affaff pea or chic?:rpea was more 

productive than keeping the lanc1 fallo\11. 

3.5.3 Diseas~~ Hanager.lent: Three sclections"-tolerant to snut -and six 

selections resistant to leaf :;:pot were ic'centified ~- ·'· ~~-

3a5.lf Pest Man~gement: May first week plantings were found to be 
. . 

oore infested with pests. Plantings in the first wee~( of June had low 

shootfly and borer incidence. 

3.5.5 Hwsiologfoal Investig •. tions: Longer ped~d- of· spikelet 

forraation leading to nore nuober of spikelets and. ·1on;;er grc:..~n filling 

period appeared to ·chiefly detemine ·grain yield in barnyard l.'lillet. 

Maturity was related to spikelet initiation. 

3.6 Natiol.1al Btireau of Genetic Resources, New Delhi 

3.6.1 Genetic. Resorirces': 201,a, uinor :oillet · accessiqns including 

koclo (6)~ foxtail (41), littlc-(28}; proso ('2), barriye~d (5,) ·arid 

finger (102) ni1lets were asseobled. 

., 

.... 
•J 
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3. 7 Research .at Coordine.tiI~E Unit, Pune 

).7.1 Genetic I~esources: Pune ac",ll.ea new foxtaii (223L little (32) and 

barnyard (198) r:dllds to f;Gn:JlJlas:::i. 

3. 7 .2 Varietal IoJTovm~Jent: i?ror_;ising sincle _r,.lant selections of. kodo 

(2768-SOii) '·foxtail (129tH30::;. ,·13q9-80K anu 1352-BOK), little (1619-SGI.: 

<:m.1 157~-sOin un<l barnyard ( 2126..:.sm9 Etillets were iC'lm1tified. 

M~l ti locational tni;:tin2: helr•eC: to L~enti:fy bast. foA:tail . . .. -·~ .... 

(5'-o1:8-79K named SIC 3), anC: ba.rny1'1rd (1593-79iI neoe1} ECC 3 nnd 1598-791~ 

na~ed ECC ~) nillets. 

3'.7.3 Pest Managenenij_ Shoot:fly resistant little :oillets were 

isolated. 

3. 7 .l:t: Disease lfonapeDent; Many _barnyard Dill et s"tocks w~re uoderate ly 

resistant to grain suut. 

3. 7 .5 Inysiolodcal Inv~stip:ations: · Growth_ .a.r.:~alysis :.reve.a~.ed. that 

. '··coh3; ··to .. 5 "and .Arjuna::acclillulatcd nore dry natt·e1..;,. a...'ld T;ro:Juced. better 

harvest indices in that order. 

3.7.5 Nutritional Quality~ The protein and nineral contents of 

foxtail millet genetic stocks ranged fron 7•16. to 15. 73 and 1.10 and 

!,i,.86 :;er cent resr;ectively. 

3. 8 All India Coor·~'.inatGd Fro.:~rDrJne 

3.8.1 Vnrietal loprovern:mt~ The superiority of fa?S 76 (kotlo m,il.let) 

and :·:Ui.U 3 (barnyard Billet) was confirmed. The initial trials helped 

to B.entify pronising selections in kodo uillet {t~::CS 62-3, £·SC 1 ·and 

h:FS 107-1), foxtail oillet (SIH. 326 and IU3E 1*2-2); little millet 

{.:~!:M 3-1 an;1 B.:H'i 121.j,), pro so nillet (i>iS !.i887, MS 1437 ami 5224) and 

barnyard oi 11 et ( faiU 5, 6, 8 and 9) • 

?rotogynorrs lines in kodo oillet were identified an~' anthesis 

ntuoied. 

3.8.2 Innuts Map.aFeoent g Haxfr.rnn grain yields were obtained w;i. th 

planting w~ th the onse-t of nonso•)n in kodo ~ 9ro~;o and barnyard nillets. 

High grnin yields were obtained with a .Dinir .. mm fertilization 

of.'20 kg N/ha in kcdo and barnyard nillets. Azosi:::irillun a.-.ldition did 

not increase yield in kodc· nillet. 
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Kodo _cillet-soybenn int,.::rcroppinr: hs,1. r 12turncd higher total 

yiclu at 2 g1 9 4 ~1 and 8 :1 p:i;-oportions. 

3 .8.3 ·Fest Manar>:eoent ~ m1ootfly resist::mt lines 1~ere identified in 

kotlo ic,il1et (Ii?S 75~1 r,n(~ i~i.FS 123) and little ;dllet (E.Bi 66-1 nnd · 

IJ'inclori i-2) •. 

Early plantinl;s nininised shootfly inciclcnce. Del<.1y resulted 

.1~ increased shootfly incidence as also 10. 0r~in yields. 

Phorate @ 1 kg a.i ./ha effectively chedrnd the inciclence of 

shootfly in kodo and little nillets. 

3.8.4· Disease Manageoent~ Selections'resis:tant. to s11mt in kodo 

oillet (B,FS 69-1, 181-2 and 355-1) am!.· Fyricul~ria and Eekdnt~cispor~ 

(ISe 700;. 701 ancl.702) and rust (VTIC 2030, VfiC 21,i,26~ JJ 23 anc1 VL 1) 
in foxteil millet were identified. . q . 

Ceresan and Captan seed treutnent (2 g/Jrg seed) con1)letely 

checked smut in kodo nillet. 
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KODO H~ - FAS.PALUH SCl~JJ3ICULATUM 1. 
~ :, .. ::. 

·> ·1. INTRODUCTION 

1.1 General 

The research ':Jork on the imprgv·ement {Jf sme.11 millets was started 

at Dimfori as early as in A1jril 9 1963. The schem~ was further strengthened 

\dth assistance f:rom International Develop~ent Research Centre 9 Canada 

through Indian Council of Agricultural Research, New Delhi • 

.. }..2 Loca:tion 
......... ,, .. 

· 'fl:iw: station. is located at Goverrunent Farm~ Dimfori » which is at 

22.51°N latit_ude 9 81.51°.~ longitude ;ai:rd at an altitude of 710 raeters. 

ubove H.S .L. · .It is situate<}. on Jabalpur - Amarkantak 1Load 9" 1q1* kra south 

o:f Jabalpur · (i~~d 'Offi~~. of .. Juviaharfal. N~h~·u Krishi. Vishwa Vidyalaya).. 
. ,;:;.· 

1.3 ~fopping Pattern 
·, .. 

During kharif season, mil.lets art grown 

tracts eith~r as p~.e. or mixed cro~· (k-Odo~ 
.. ' . ' . ' ' 

pige.qnpea· or little millet - ·kodo - niger) • 
,.,·.. .· .. ::.~:. ,./; ~: . ' ' 

:; ; 

predominentlJ:' in frilly · 

sesane or·'.kodo: .+.:seseme + 
I ' • _, • • • ·t • 

: ! ·.: ; .. 

· Other crops grown .'uudng Jmarif'. seaso~ 'Includd' na;j.ze;, .. r.ice and 
. ~ . . ... · 

blackgram. Dnring rabi season~ mustard, '"heat, grain; pe·a·,. linse'ed and 
. . ... . . .. ' 

. :lentil are grown b}- the. ,farmers~ The_· aver.age .Yields of some of the 

kha.~i{ .. crops is sllEli7larised in: Table 1i~·1 ~) ~ -
". 

Table Ilo1 Average Yield of: kharif Crops. in Madhya Pr.a.de.sh; 1977 :. 
. ~.. ······. ' . 

Crops Grain Yield {gZhal Yield __ l'otential 
State District Tahsil with Recoomended 

Mand la Dindori· T <ichri~ 1 o· iY . (q/ha) 

Ko do Millet 2.6 2.6 0.8 12e0 
Little Hiilet 2.0 2.1 o.8 .. ·,-1" s.o 
Niger 1.8 2.2 '.:'..: ~ . . 5.0 . ' 

Rice 9.9 5.7 0.7 .. .,_.' 30.0 
Moong 3.0 2.2 . -·.: 7·.o·· . ! . 

Maize 8.) io.2 . 0.2 15.0 
Pigeonpea . 7.3 11.1 .... 15.0. 
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1.4 Rainfall 

Usually rains start in the third week of Ju,"".le 9 intensiJy in 

July and August and stop in October. Tim rainfa.11 data for the 

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

Table II.2 0 1981 Hainfall Pattern9 Dindori 0 

·---Month Rainfall · Rainy Days 
(nn) (No) 

June 14:8.2 7 
July 325.4: 21 
August 30609 17 
September 171.0 17 
October. 10.s 2 
November Nil ·Nil 

Total 962.3 64 

2. GENETIC I:iESCUHCES 

2 .. 1 Ch(fracterisation 

A total nUCJ.ber of 196 kodo millet stocks collected fron all over 

Madhya Pradesh were sown o,i1 27 .6 081 in. a r'andoinfzed ·block design 

repVcated three times. The plot consisted two rows of 3 r:wters length. 

Thre~ checks (IPs H:7-1 , Keharpur and JN}'{. 364) were also included. 

Besi~es morphological and yield characters, they were 'also .. s.creened. ' 

for pest incidence 9 especially for shoot fly and gall· fly. 

2 .. 1.1 Protogvny ~ Three protog'.fnous lines (D-J513 9 : D-3525 and D-34:20) 

were. isolated from the germplasm. 

2.1.2 Early and Lat'e Maturing Line's 21 lines were found t9 mature in 
. \ 

85 to 100 dq.ys. Four . lines. were very late, maturing in 110 to 120 days. 

1• VARIETAL lliPH.OVEMENT 

3.1 Perfomance of·· GermRlasm .· 
: \ . ,. 

... 1:. ···- ......•.. 
• -, l" 

A nUciber of high yielding selectibns 'were i:i.e.de in the germplasm 

{Table II.3) • 
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'i'able II.3 : Performance of Top Selections in Kodo Germplasm 

Entry. Reight Days to Ji:ffective · Yield 
(cm) Flowering· '.Maturity ·Tillers _(g/2rows) 

.(No) . 

. , 

3224 ·23.6 62 .. 103 3· ' 43 
•· 

338.5 19.6 . 83 .102,.:. ... •2.:.· 46 
3386 2%;.8 83 ,107 .},: ...... 42 
:J·~s"'7· 

.. . 
_io7 . 

···-· 
.Y. I 20.8 79 3 50 

3388 20.3 79 .107 . .. .3. 47 .. 
340(; 29.0 82 107 3 47· 
3481 28.6 66 -· .: 1b7 4 50' .. 
3486' 22.2 80 102 

.' ~:·'.·: 2 48 
3468 24.8 88 106 ·2 42 
3439. ~ ,.; . 22.8 ; 75 103 3 · .. 4S ·. 

' 
.. ~ ;·; 

345-6 : ·26 .. 8 78 107 5 50 
3457 25.2 , :, 65 106 3 42 ' ; 

3':+62 18.2 83 1'07 2 .. 43~: 
·3LJ63 20.8 ;: . 70 ... 98 3 ·43 ·---····- ... ·-- . . 

; .. 

:0::.11. .•. ;26.4,•c:·: ·82 ; ·107 2 ·50···· .. 
p.:2t .. .·· ;30.4 64 .. : ·98 3 42 .... .'.' 

··RPs 76 1·s-.s:· ·_:: 62,0 .. · .. 8.9 3··· 45 
IPS 142-1 21.0. . - .65 92 2 30 
Kehar!!ur 20.8 70 104 4 30 .. 
JNK 264 25.0 75 95 ... ,! 38 

3.2 State Varietal Trial 

Ten promi.sing entries from ·Icl'~~i.-:coiiectibn.s:·'Were te~·ted to 

det~rmine their response to two teve ls of nitrogen, ( 0.- and 1Q ~g/ha) 

and th.e'i'r "acl'apt~bflity .. to ·the M:andla_ tract. Material was g:rown .. , 

in ~- _rand6~ised block 'design with three rep~icat.i..ons~ 
,_· . 

..l\,pplication of higher; dose of nit:r;-.ogen w~~ fotin(J significantly 
::• ·1:: . . .. . 

··sup~rior_ to .£io nitroi~en (Table II.'1) •. Per cent increase. over no N 
. . 

ranged from 1~2 ;to: 295. 
1
lII:·"S 123 topped the li~t {295 ft), .fol.lowed by - . 

,-. 

RPS 76 (243, %) and .JNK 228 (204 %) • There were significant dif:'erences.-. 

among varieties, between nitrogen levels and interaction effects. 

IPs 236-1 ranked f~rst wi.th and without nitrogen~ It was al.so found 

to mathr~' 10 day$ laier. under f~·rtilization. · 
1 

•. 

1' 

'. ' .'. 

. r· 

: ·, 
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'i'able II.4 . Varietal Performance and Res:'Jonse to Fertilization . 
in Kodo Millet 

-
Variety Origin Days to Grain Yield, % Over Fodder Yield 

Maturity gLha NO 9Lha 
-N 

0 N10 N 
0 N10 NO N10 

.... 

RPS 76 Rew a 86 89 .1.6 4.0 243 18.8 17.7 
RPS 117 Iiewa 97 97 '3.2 3.7 ·:u2 16.7 18.0 
RPS 123 Rew a 93 106 2~0 5.9. 295 18.9 19.2 
JNK 228 - Jabalpur 109 108 2.6 5.3 . 204 .. 17.6 18.6 
JNK 364 Jabalpur 97 97 1.9 3.0 159 ' 

18.8 ·- 17.3 
IPs 147-1 Dindori 97 95 3 .. 0 5.0 168 17.6 17.9 
IPs 2364 Dindori 97 107 3.7 6.4. 165 17.5 18.1 
Keharpur Dindori 96 107 3.8 5.7 171 17.2 17.6 
Pali Dindori 97, 94 3.4 4.7 136 

-· 18.0 17.5 
D 78 DiiildOJ"i 107 109 2.5 3.4 137 ·17.3 17.·5 

--
Mean 98 101 2.7 4.7 179' 

~-----~---

Significance N v NxV 
S.E~ 0.3 !0.6 0.8 
CD 5 % 0.7 ;0.2 0.2 .. 

- . 

4.. MP..NAGW..Ei."'IT O:F INPUTS 
. ' 

4..1 ·sowing Dat·i3s x Plant .Ponula!:ions ·:', ,•, 

The effect of three dates of sowing (onset of.monsoon,. normal 

setting of monsoon and de i.ayed. sowing) 'an cl thr?.e ~l ant pouu'.l
0

ations . : - ' . ' ·'- . .. -~ . ' 

(unthinned, 22.5 x 7 • .5.and.~2.'.j x 5.0.m) on grain and straw yields was 

studied in this eiiperiment. The_ trial was l~id ·out in a ran.domized . 

block design. with six replications.The gross pl.ot size was 5.0 m x 2.25 m 

and the net plot 4.5 rn x 1.8 m~ The field. was fertilized wij;h 20 kg N, 
. . ' ... 'I.• ' 

20 _kg P 
2
o

5 
,and 10 kg K20 /ha. !PS '147'-1 was sown on Jwie. 25, July 10 

and July 25, 1981, and harvested on '14.th and 20th October, and 16th 

November, 1981. 

Sowing at the onset of monsoon had recorded significantly higher 

yield than later s_owings. (Table II.5) • A delay of 2 weeks in sowing 

r,educe4 the grain and straw yields by 34 and. 41 per cents respectivelyo 

Furtl:J.e:r;-. delay of two more weeks reduced the grain and straw yields 

by 74. and 60 per cents respectively. Increase .. or,dec:r;ease of the 

- plant population showed no effect on grain yield but fodder yield 

inc:reased significantly ~ith increa.s~ in plant populatiom The. 
' . 

interactions were not significnnt. 
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Table 11.5 Effect of Sowing-Dates x Plant Spacing on Yield 
of Kodo Millet 

Sowing 
Dates 

- - Gra:fn( g/ha) - ___ .... F~oc.,..~ dw)w.ir.___(l...:g .. /~h;;;;a~)_ . ....-----
Spacing {:cm X cm)' ___ _.:;.S,!!~ac;:;:,1;::,;n~g:.-(i..;c~m~x~c::::m::..i):.-__ _ 

Un- 22.5 :x 22.5 x Mean Un- 22.5 .x 22.5 .x Mean 
-thinned 7.5 5.0 - -tninned 7.5. 5.0 

. 25-6-81 20 .. 5 19.9 20.3 20.2 4-5.3 38.;4 46.6 43.~ 

10-7-81. -~4.8 12.J 13.2 13,.;3 . 29.6 21.3 26.2 25.7 

25-7~1- 6.2 - 4.4 5.3 5.3 .19.1 15.6 17.0 17.2 

Hean 13.8 12.1 12.9. 1.3.0 31.3 25.1 1 . 29•9 - . ~8~'8 
...... 

- Da.tes Spacing DxS, Dat&s Spacing DxS ·-
.(D). (s) 

1% N•S~ · 
--. 
"N~S~ S% 5 % N.S. Significant 

S.Em. :t. ; -. '0.6 0~6 1;..1 i.8 1.8 -- - .3.1. 
C.D.5 % 1.8 .- 5.i 5.1 ---
4.2 Time of Sowing x Seed Rate 

The experiment '(as conducted ,to ,asse.ss .the optimum time -of, sowing . ~' .· :·- . . ' .. 

and.seed.rate for kodo millet lUlder local practice .of _broadcasting. 
. . . ' . . 

The treat1J1ents i:iicluded three dateB of .sowing ( onee:t ·of '.tnonsoori, 10 and 

20 days aft~r monsoon) and 3 see_d rat~s (10, 15 a~d 20- H;g/ha)~- ·The trial 
; • - •• .J • 

was~ laid ,out in. a. randomi~ed block design, with 4 replicatio:Os.:· _:A uniform 

dos~- of i~kg N and 10 ~g."_:P2o5/ha;.wA:S·_ b~o~d-casted. in a~~--piots_ at : : ,; 

s.ee~ing. 'l'he 'gross and net plot size_s were 5.0 m x ·_2.25 m·- ruid .. ' 

4.5 m x 1.80 ra respectively-. _ IPs_ 147
1
-1 _ _wa~- soWI) mi· June 2fr;., July ,6 

.. And.16·,.1981, and-harve.sted :ol?- Oc'tober:15_·and 2g~ and.November 6/198i. 
--

i'.ab i; l:r.6. ,L:Effect. of: Time of ~owing' x.·, Seed J;l,ates ~on. Kodo 

·D6se ::- · · 
·.~ .. 

'· .. ·:. ·. ··.:,. ; 10 
'.:. 

. . : : . - ~ ;·_ ;_ 

26-6-81' 6.L .·· 6.6 , 5.3 6.o 
___ 6~7~i ·. 6.6: ·: .. h.t ~.4 · · 6·.o 
1~7-81-"' 3.4 . ; :4._?..~ .' .. • .:,3.9 . )~~ . 
Mean 

Sig. 
SE:m +· 

. •.'. 

C.D.5 '/o 

. '' 

Dates ' Seed Rate 

1% 
0.-2 
().5 

.· ,_. 

~ ~ I .l ; 
1 

6 ; 

,. : N.S. 
0•2 

:, ' ;, ,, 

Int.· 

- .1% 
0.3 
0~9 :.: 

·i..· 

10~ '15 .. 20 
"t t· . ' • . -~ ..... 

. , . ··,· •• \J. 

11'.3 13.4 11.8 
:• 11.J. - . 10~5 
li'~-7 ·-· '. 12. 7' 

13~4 
.. 10.~ 

DaiJes 

N•·S. 
o.4 

'~ ' 

- ·12.0 

S~ed Rate 

' ·- N.S. 
~ •. 4. 

' ' 

.:. I• 

\. 

~ean 

1_2.~ 
11~7 

- it. 7-

Irit. 

. .,% 
·0.7 
2~·2 
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--Dates. of planting have significantly. inf~lienced g~ain: yield 

(Tab"ie: n .. 6): •. S~wing with the onset of m.onsqon. and 10 ·days after 

monsoon we're found at par • . A delay of 20· days in' sowing from the 

onset of monsoon reduced the grain yield by 2.2 q/ha~ Vari~tion 

in_ seed ra:te did not show any effect on the '"yiel~s of kodo~ · 

· · . Tim~ ~f. sow~~ x seed ,rate interaction was' f oun ~ s'·, ~ · fi . t 
both for,. t11e gra1n and strm~_yiel9,s •.. MaEimum·g:tairi. (6.6gqfhaJan ' 

"yield was obtaine~ ~he~ sow.n at the onse~:.·.?~--·~ons·~~~1 at the seed rate 

.?f.15.kg/ha·, wherea.s i;aaxiri::un stl.~aw ;ield (13.4 q/ha) was obtained•· 

wh'en sown .at the onset of···~~~~oon at the seed rate of 15 kg/ha o:r; _ . 
10 days after monsoon at tho ·,seed rate. o·:f ·2o kg/ha. 

'. ... . . 
,•,. • I• J 

- ' 
lt-.3 ,V:arietie·s· x Nitr.ogen Levels 

. , The response of. five kodo variefies (I,Ps ~47-1!. Keharpur, J.laH,-, 

JNK }64 .and RPS 76) to three levels of ni ~r.ogen ( O, 10 an:d 20 kg/ha) 

was ·db.died in' a trial iaid o'ut in a ranqpmised block. design with four 

re:plfeaticins 9 The .. gross and ~et p~o_t·,si;zes ·.were 5•0 IP ~ 2;.25 m and' . 
4.5 rn x ·h80 m respectively. The crop was ,sown~.on· July 2, 1981 by 

·broadcasting the seerl and fertilizer, af1.d p~rvest~cLon Octobe:r 11, 13 

and 21,, 1981. 
\· ' 

I 

Table II.7 Response of Kodo Var.ieties to. Nitr,)gen 

Variety 

. i 

.. 
. IPs 147-1 
Keharpur 
Pali···-· 
JNK }64 
RPS. 76. 

Mean 
" 

Sig. 
S.Em~+' 

. C.D~5°%:· 
. 

Grain a_Lha l 
N levels --· 0 10 20 Mean 

6.2 6.1 8.1 608 
9.3 10.3. 7.6 9.0 
6.1 a.1; 6 () 6.8 .. ··"" 
4.9.· ·. 7.1 7.o 6.:3 . . 

. 5;.8 ·. 4.8" .. ·,-4~5 ·: 5.o 
6.4 7.3 6.7 698 

·v . N Int. 
1.% .· 5% 1% I 

0.2 :0 .. 2 o .. li 
0.7 0.5 ·. 1.2 

- .. :·'' 
..... ~: ' 

-Fodder ~gZha}· 
N levels ·. ~ : .. 

0 10 20 Mean 

14.8 14•1 . 16.5 ·. ·15·~1 
is.J. 2p.3 15.tO. 17.9 

.17.2 ·-·· -23~"6 22.3 21~0 
10· ·2·· t'4 'ff , "i6~2 13.5 •, .. 
8.6 .• 

.7-~7 6,6 7;4 

13.7 15.~·· 15 .. :; 15.0· 
.. 

v N Int • 
.. '1% · .. 1% . , 1%· 

" 
O"e4 · · o.:;..· 0.7 . . 

.1.1 0•8 ·f-.9- .. 
·-·· 

· ··Amongst the varieties, Keharpur rbcorded significantly higher 

grain .yield {9.0 q/ha) th~n the oth,~r yarieti0s (Table I:J:.~_7). '.~ali; 
gave.the highest fodder yield

1
of 21.0.q/ha ... ·Nitrogen applfoat..i.of1 

influenced both grain and straw yields significantly. An 9pplication 

of 10 kg N/ha increased the grain and straw yields by 14 and 16 per cent 

over no nitrogen. The interaction v·arieties x N-levels was also 



significant in both the cases, i.e. grain .aml str-aw. yields. Maximum 

grain yield of 10.3 q/ha was obtained at 10 kg N/ha, while the highest 

fodder yield (23.6 q/ha) was obtained with Paii at the same level of N. 

4:.L i=Les;::o:nse·~ to Nitrogen and ?hospi-:.· nui 

The responGe of three varieties of JEOf;.0 1nillet {IFS vo-1, I:\Bharpur 

e.nd JN:I 36Li) to four levels of .. nitr'ogen· ( o; 20, 40 and 60 kg/ha) and 

two levels of phosphorus ( 0 and '·20 }{g/ha) was studied in a split plot 

design replicated three times •. A~ uniform nose of_ 10 kg K20/ha was 

applied co1I1on1y to all . the treatments~ · Thf gross: and net plot sizes 

were 5.0 ra x 2.25 n and ·~.5 ~ x .1~80 m~ respectively. The crop was sown 

on June 26, 1901 .. a~d harvested .on .Oc,tc·be-r 19, 21 ~d 22, 1901. 

Two years data revealed differences in the application of nitrogen 

and pi:w s phorus. On an ave:face 1 ni trbgen- appl i_cation @ 20 kg/ha· gave 

35 per cent incre.ase l.n grain yield over control~ Further increase in 

N-level enhanced the .. l'.ra:in yield·:· Ho-wever, 1±0. and: 60 kg N/ha were at 

par (Table II· .8): Fhospho.rus, a1-:i;:1ication@ 20 kg/ha gave 2.2 /ha m~re 
grain tha? no phosphorus.• 

Varieties did not show si[~nifiCant ·difference 8£1ong themselves. 

However, JNK 364 w,ith no fertilizer had recorded the highest mean -yield. 

of 14.0 q/ha9 followed by IPS 147-1 (13.5 q/ha) a:nd :!Ieharpur (12.7 q/ha). 

The interactions were found i;;icnifiCant only in 1981. The maximwu 

grain yields of 27.3 9 27.1 and 25.9, q/ha(two years oean)·were ob.tained. 

with the variety IFS 11!7-1~ ITeharpur and JN:.I 364 at N
40 

and P
20

_ kg/ha' 

respectivelye 

Nitrogen application in£°luenc.ed fod.tler,_yield significantly in 

both the years. I-hc>"sphbrus. application sho-i~ed appreciable differences in 

yield only during 1981. Sibrnificant differences were observed in 

straw yield among tl-~e V;.!rieties. · Interadions between:.different treat

-nents were significant ·onl~ in 1901.. The uaxin.uo focld.~r yield of 

77.0 q/ha was obtained with Il'B 147-1 at 40 N and 20 P
2
o

5 
_kg/ha. 

JNli 364 at the sane level of. N and P
2
05 kg/ha had· rec'orded the second 

highest yield of 67.j q/~a. 

/ 



'!'&.bfo II.8 Grain Yield (q/ha) of Zodo Millet with N and P Fertilization 

N 1200-01 1201-02 
kg/hn · 0 L~?D~. 21J "'c'9U5 0 .t'2U~ ~o Jc'QU ;i 

I::?S ~ie1.::ror- ... TNK I:?S Rebar- JNK Mean IPS ITehar- JNK IFS ITebar- J}f!I Me en 
11±7-1 -pur 364 11.t?-1 -pur 36!i: 147~1 -pur 361* Hi:7-1 -pur 36!i: 

"' 12a9 12of± 14~2 14.,5 11:1e3 il±.8 13.8 il±.1 13.1 13.9 15.5 ·17.2 1/o1 15 .1 v 

2C 18.1± iG~C~: 17.9 17.7 __ 20.3 20.s 1DoG 19.5 23.3 17.4. 21.0 21.7 1u.9 20.3 
40 19~0 23.,8 21 ... 6 25.·, 24.7 22.5 22.9 23,4 21.9 22 .. 9 29.0 29~6 29.4 26.0 I-" 

6C 21.7 2Jo7 23&5 24.0. 24 .. 5 22 .. 9 23.1,i, 2li:.8 22.7 27.6 26o5 29.2 23.7 . 25.7 CJ 

lvfoan 1G~O 19o5 . 19.3 20.5 20.9 20.2 19.7 20.4 20.2 20.4 . 23.,0 2li:.4. 22.3 21 .. [l 

Hecm 10.9 2Go5 20.3 23.2 
.?nDr:. 
~ ".J 

1-r · p v N x p N ~ v p x v NxPxV N p v N .x·P N xV p X· V Nx?xV 
Si£nif icance 1% 5% NS NS NS NS NS 1% 1% N s. 1% 1%. "5% 1% - v 
S.Em + 0~·9 o.6 0.5 1.2 1.0 u.7 1.5 0.1,i, 0 .. 3 0.3 0.5 1..,.6 0 .. 4: 0.9 
c.n.5-% 2.6 1.9 1.1 o.o - 1.6 1.8 1.3 2.5 

'-· ....... 
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4.5 Biofertilization 

Nitrogen fixation studies· were- undertaken with .Azospfrillui..-i 
--.... · .. 

brasilense to effect nitrogen econony in kodo ·r:i:illet_:'9r.o.d.uction. 

Azosnirillurt1 was· tried with and without th~ atld.ftion· o~. nitrogen 

(10 and _20._ kg/ha) in a rm~dol!li,zed block de·~fgil. r~pi:i,cated f:otir . 

times. A uniform d.ose -~f 20c ,kg ·P
2
o

5 
mi~ _iO kg. K2~; :_/ha was'."applie~ 

to ~11 the t;rentnents;- · The gross imd .net plwt. si~e~ -were 5.;o ;r;. x 

. 2.25 ~' .an~l -4.5 m ·x. i~ao··.!:1, respective Iyo rps' .. :i.474· was sown on 

Jriiy 9·, 1981 anc~ ha~veirte.d. on. Octob~r 22; 1981 .. 
I 

·::··_ 

Table II.9 : Effect of Azospirillru;:i on, Grain Yield (q,/ha) of 
Kodo Millet - ·' 

Nitrogen 1980-81 
Source N levels (kgLhal 

0 10 20 

No Azo . 3.5· ~ 6.2 $J~5 
Azo 6 •. 2 . 10.1± 9.5 

Mean 4.8 8 .. 3 9 .. 0 

N Source N Level 

Sig .• !-J'S NS 
,SEm ± -~'!.2 1.5 ,. 

N 
He.an - 0 

.·6.,1 801 
:. 8. 7 10.,0 

'. ~ •' -
7 .. 4 9.0 

NSxNL 

NS 
2.1 

1981-82 ; . 
{kglh'a') levelS 

10. >. 

20 

11.0 11.2 
1~- ~8 13.2 

--
1.1.4· 12·e2 

.NS 
·. -· o .. 9 

... Mean 

10.1 
11.7 

10.9 

NS 
).3 

. "' t 

Table. ·r~e,10 : Effect of AzospirillllJl! on· Fodcier Y:foi~ (q/ha) :of' Kodo 

'Nitrogen 
Soi1rce ·, 

No· Az·o · 
Azo 

Mean 

Sig. 
SE + 

·--'.1980-81 .:· .\. 
- . ' ' { _ /" ) N;..Levels · \k,grhh 

'"' 1-981782 
N-lev~ls (1w/ha) 

10 20 · Me an\ · · 0 10 .20 
'\· 

,_· ... 

12.0 8.4 12.7 16.3 17.5 
13o4 12.2 1'1. 7 18~5 18~7 

12.5 12.'.( 10.3 13.7 17o4 rs.1 
... 

N-Source .. N level· · NSxi~ R source• N level 
NS. . NS NS 'NS NS 

. 2.1 2·.6 3.~ '. 1.0 1.2 

Mean 

15 .. 5 .. 
17.3. 

16.4 

NSxNL. 
NS 
1, .. 8 

Two years results indicated that Azospirillun· qpplication did. not 

differ signific~nt.ly fr~m control ( uninocuinted ~-nd ,'no ~i~;rogen). 
Similarly b~ct~rial treatr;.ent fn presence or absence· "of nitrogen-had 

no e·ffeCt in increasing _grain (Table_ n;.9). and straw (Table II.10) 

yields of kodo ". ·~ T'ne : in~orJpati bili ty .between kodo :nii 1 et and 

Azospirillum was clearly brought out, indicating· the :r;iece,ssity ;of 

identifying nitrog_enbacteria specific.to ·?espalwtl species. 
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5. PEST HANAGEMENT 
. -·-· 

.' .. -

' 
5.1 Screenin~ 

5.1 ~1 Gertmfasm 198 genetic stocks were sown in two' tow p:l .. ots on 

·27..:()...:.1~8·1 in a randomized h.lock design repI,icnted three times. ·The 

nate:r.lal. ~as ·s·c~red for gaU fly (Orscolia sp.). Nineteen· lines 

(2422,' 33·76, '.3383, ~386, J387, 3392, 3447 J 3503, 3523, 3524,' 3534~ 
D 81 D 9i D 28, D 29, JNK 147, CO 2, HS 1065 and PSC ·2) showed. 
infestation betw~e11 10 and 25 per cent. 3392, ,3503, 3523 ,and 3524 

had shown similar reaction_d~ring 1980, indicating that these are 

r.el~tively ·t'oierant. All other lines (179) were s.usceptihle (more than 

25--_pe·F'-·cerit-·in~i~enc~). 
·- ,.-

·_ .. 
5·.il ~2 Scre~:q.ing :q_;f 14 Varieti~ : Fourteen proI'.lising· varietl.es were 

s<>wh-_ ~I). 2~-:-6.:198:1 in two row plots of 3 ·inete.ii lengtl;· '_in- 3 ~~pllri~tions 
in __ ,_a rand.or.Ji zed -block' de·~i.·gn •. · ·B · 1 d' f ···o k N ,_. · ·· ····· ···· ···--· / . '.. . . ... . ... asa oses 0 ~. g . and ·':to kg p 0 ha 
were appli~d uµiforr.:ily in the field. 

2 
5 

.i ' . 

. ~ 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 re_,corded in respect of duration for flowering,-· 

r1aturi ty and harvesting• The ·average per: cent; ·dead hearts recorded on 

7-8-8,1 :varied from .2 ... l.t (RPS 111) to 32. 9: ( IPS 23&.,.2 )· . b·ut during second 
minimum ,per· cent dead heardts 4· •. 9 waa...re1curdO.d0, ii\(irbSl ,23i~-\1:) ·. Fer cent 

obs.ervat1on on.29--8-di.L_an max1l!l1E1 ~u. in'-' :.:!· a e • • 

silve.r shoo.ts· formed du· .. ~o gall fly var":l.ed fr6ni 4,.6 (co 2) to. 30.4 

JIPS 236-1). ~hich ,;as. also .recorded· on ·29-8-Bt •. 

5 .•. 1.5, Screening of 9. Varieties : Nine promising varieties \v-er_e. _sown 

on-25-6-81 in two row.plots of 3 meters length in a l:andomiSed block 

de"sigri with three replications• A basal dose of 40 kg N .and 40 P 
2
o

5
/ha 

was ·applied uiiiformly in the field_. 

The data on dead hearts caused by shoot fly were recorded on 

7-8.,-81 and 29-8,....81, and s:llve.r shoots formed dtie to gall fly on 29-8-81. 

On 7-8-81,- percentage dead hearts .varied from· 5~2 (Ii,PS 123) to 26.8 

(JNK 50) •' Subsequent obser-vations 'On 29..;.8-81 indi~ated v~i-i~-Lr'ons. 
from 10•9 (JNK 236, RPS 576} to . .-29.4 (co 2) ·per cent 'a(~ad.'hea~ts .• 

The silver shoots due to gall fly were recorded on 29-8--81 which 

varied frou 3.9 (co 2) to 20.8 (RPS 76). 

·' 
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Table II.11 : Pest Inci<l~n.ce in Kodo Millet ' 

Varieties 

·RPS123 
co 2 
IPS. 236-1 
IPS 147-1 
Lo,ai · (D"."73) 
RPS 1,17 
Keharpur 
MS 1065 
hPS 4i 
JNK 364. 
JNK 228 

,.-·RPS 76 
·Pali 
RPS 5i.6·; 

Dead Hearts · (%)' 
'-7-8..,..81-. f9-8-81: 

6.6 11_ .. 3. 
16.9 20.1 
.32.9 lh9-

.15.s .12.2. 
9.7 17.0 · .... 

10.0 13.5 "' •.. ·· 
. 7.7 18.,8 
16~9 · .. 14.8 

.. 2.4 i9~3 ".• 

9.0 ·14,,5· •. 
·6.6 

.)'° 

13.8 -
'9.7 il!.1 

1:3.5 10.5 
.. . 

B.8 16.8. 

........ --· 

. Silver Shoot~ (%) · 
29-8-1981 

' 9.2· 
_,J:~6 

30.4 
7.~ 
'7 .1 

l?.2 
1·5,,.0 

9.1 
1a·.3 

6-.7 
~.6 
6.:2. 
6.1 
7.,3 

' . ·. 
Table :q .. 12 : Screenin[( of Sefocted Vari"eties of Ko do 

. . . against ~liisect Incidence ··. 

:: .. :Variety De~d .Hearilt(JJ __ · .;iive:':' G~10ots(%) Yield 
..... \. 7-8..:ti1 2,9-8-81 · • 29-8-81 (g/10 Plants)· 

,,.. , 

RPS 62.:..:3 17.8 .12.6 
I 

RPS 576 10.5 10.9· 
18 .• 6 

".;. 20.0. 
55 .. 0 

. . • P..PS ld . 13~3. 16.'.3 
.. , ·:JNK 117; 18~5. ,12.7 

9 .. 5 
9.6. 

. 53~3 
43.3 
45.0 
43.,3 
43.3 ... 

.,. JNK 236 
JNR 50 ... 

.. 
·RPS 123 

0.- co 2 . .. .. ~- .. 

RPS 76 

Mean 

22~3 
26~·3 
_5.2 

11.5 
10-.3 

15 .. 1 

. 1.0.9 
_17.6 

.. 17.4 
29.4. 
19.0 

16.3 

' 24.9 
13.7 

7·."3" . 
.3 .. 9 
20.8 

14.2 

5.2 Effect of Date of Sowing on·Kodo Pests 

32.7 
s3.3 
36.7 

48.4 

Four promising varieties of kodo millet (JPS 147-1, JNK 364, 

JNK 228, _Keharpur and D-73) were sown, on 23-6-81, 30-6-81, 14-7-81 nnci 

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

row plots. No fertilizer was applied. 

Early planting (23-6-81 had low shootfly incidence, but higher 

gall fiy (Table II.13). Pla~ting on 30-6-81 had giv~n higher 

yield, besides low gall fly and medium shootfly incidence. 
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Table n.13 Effect of Date of Pianting on Iricidence of Pests 
in Kodo Millet, 1991 · · 

~~~~~~~·~~--- -~~~~--·~~~~~~~--~~~ 
Dintlori 73 IPS 147-1 JNI;: 364 .. JNK_ 228 Keharpur . Mean 

. 23-6-81 Aug. 7 
. Sept.4 

30-6-81 .Aug. 7 
Sept.4 

7-7-81 Aug.7 
Sept. 4 

24-7-81 Aug. 7 
Sept.4 

i, ,Shootfly - D~'.ad Hearts (7~) ' 

13.8 
4.8" 

18.8 
13.9 
25.2 
'45.2 

19.4. 
35.5 

. 1 
14.4. 

l.l.O .. 

12.4 
.5.7 
21.4 
12.0 

13.4 
24.5 

14.8 
8.0 

16.8 
25.2 

24.7 
31.9. 

15.3 . 
21.0 

. 1,6.5 
·. -.8.3 

21.;3 
io.6 
is.3 
21.·o 

7.4 
43.2 

13.8. 
8.1 

17.1 
40.9 
22,8 
36~9. 

7.7 
43,;5 

31-7-81 Atig. 7 5.6 11.1 
46.6 

.16.9 9.5 
50.5 53.2 

9.1 
57,8 

23-6-81 
30-6-81 
7-7-81 

24-7-81 
31-7-81 

23-6-81 
30-6-81 
7-7-$1 

24-7-81 
31-7-81 

Sept.4 41.8 

ii. Gall Fly - Silver Shoots (%) September 4 

~3.7 18.6 23.5 14.4· 22.2 
11.5 16~2 6.7 .. :4.8 6.0-
5.0 . 7.6 22.1 6.4 f~.1 
4.5 10.2 8.7 7.5 ~.1 
4.5 s.5 11.6 6.7 9.4 

"iii. Grain Yield - g/2J~ows 

260 212 224 
306 383 220 
214 2B7 98 
293 138 225 
176 256 142 

297. 
321 
155 
267 
230 

247 
263 
235 
212 
173 

14.6 
6.6 

17.3 
19.3 
22.5 
29.11 

12.7 
. 33.5 
10.4 
50.0 

18.5 
9.1 

11.0 
7.8 
8.2 

248 
299 
198 
228 
195 
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6 •. RIG!ILIGETS OF ?.ESEARCB: 

6.1 Genetic Resources 

196 colfocticns were ·eve.luated for varicus descriptors •. 

6 .. 2 ·varietal Imorove;;ient 

IFS 236-1 had given maxinUD yield wit'.:1 and witho.ut nitrogen 

application •. New pronising·selecti9ns froD gen:Jpl~sm were· also 

identified for further evaluation. 

' Frotogyny was observed in D 3q20, D 3513 and D 3525. 

{i • 3 Managenent of Inputs 

Sowing at the onset of oonsoon in the last week of June had 

recorded significantly higher yield. A 2 week delay reduced grai!l 

yieltl by Jq per cent. 

Plant spacings 22.5 Cw X 7.5 CI!l to 22.5 C:J X 5 CG did not affect 

grain yield as also seed r~tcs (10, 15 an.d ~O ;kg/ha) •. 
- --:- . -.... 

Nitrogen·application upto 60 kg N/ha influenbed the grain yield 

positively.. The ~esponse to nitrogen r.11ngec}_ froo 9 kg grain/ kg N at 
.. · 

10 kg N to 23.B_at 40.kg N/ha. 

·The response to phosphorous was 11.5 kg graiii/kg P
2
c
5 

at 

20 kg r o • 
. . . . -_. 2_ 5.. 

Azospirillun a.;Jplicat-~o:h rf;;sulted ill ua!"ginal yield- <;.nins with and · 

with6ut nitrog~'n supplenentatiori. 

6.q Pest Manage~ent 

Germplasm screening revealed that 3392 9 3503 1 ~''3523 lind 3524 

' ~ere rel.atively resistant ·to gallfly over a two year period~ 
I , , 

.. ·'' . ~·· ,, 

Plan.~~fi.g :.?ne week aft~r. the E!Onsoon on .30-6~1 · hal;l given r:iaxir:mn · 

grain yie-ld_ with. mediun sh'.:lot:Hy and low g~.ll:fly incidence • 

. I 



CEA I'I'ER I II 

FOJCTAIL MILLET~ SETP~~IA ITALICA BEAUV 

1. IN'l~liODUCTION 

1 .• 1 Research Centre: Centre for the improvement of. foxtail millet 

(Korra) crop has been located in /mdhra. Prude sh;· wl;lich has tl:ic largest 

acrea&;e in India. · The Project is I,ocated at Region,al: J.gricultural 

Research Station, Nandyal, under th<; .control.of the And.lira Pradesh 

Agricultural University, Hyderabad. 

0 
Regional Ji.gr.icultura~ Research Station is s,ituated at 15.29 N 

l - '. ' ' '. 

0 . 
latitude, 78.32 E. longitude and; at ~n altitude· of. 21!•7.ru aboye MSL. 

1.2 Soils g Soils of this region are texturally under clay loams with 
. . 

pH range of 8.4 to 8. 7. T-he soils are very poor in organic carqon and 

lbw to medium in available phosphorus. 

1.3 Detailed History of the Crop: Foxtail nillet is essen~ially a 

dryland grain crop suited to conditions of low and moderate rainfall 

ranging fron 500 to 700 mm. It is one of the short duration miUet crors 

grown, maturing in about 100 days, giving ah10st as good yiel_d as crops 

of much longer dliration. It. can be gr.own even at an a,l ti tude of 6000 

feet and is an important food grain in the foot hills of the Himalayas. 

Foxtail millet can be grown·throughout the year as a crop from early 

rainy season (May), monsoon season (June-July), the late rains (August

$eptember) and agein in the .slll!lL1er season; (February-March). In Sough 

India it can be grown throughout the year,. 

In the hilly regions of North Indin, foxtail raillet is sown 

with other kharif crops and matures in. about two ·rrl&nihs~.- ·iirovidin~ · 

food during scarcity periOds •. In' Punjab'~ Eir;iachaf· Prad~sh and Uttar 

Pradesh,· it is grown frori J~e-JiA~ io September;:..:<::ictober/ either as a 

border or .as a r;iixed crop in maize fields and other kharif crops and 
'· ··1:.1t ·:_:. ', .,,---

receive the saoe care as the ri,ajor crop • 
. . •·'. ·.·. .·. 



25 

Foxtail nillet is r:iostly p;rown oixer1 with other i::rops like 

cotton, castor, red.grnm, l.ajra,. gronndnat and. rrcgi. It is also grown 

:. ; 

as a pure crop, particularly in black cotton soils, where it is followed 

by a rabi c::cdp like coriander in f<,vnur.able seasons or by safflower or 

horsegrao in years of less i·ainfall. 

r l' • 1 1 . -j:l. unria ~oans, red loans, light soils, bl<lcL-cotton soils an.:i. 

clayey soils are all suited for its cultivation. 

Th2 land· is :plouf,hed once and hm·ro,~ed twice o:c thrice. 

Irrigated crop is oanured with about five tons of. farn yard manure per 

hectare. Application of fertilizer· is now becominr, ·a ha.bit. slowly~ " 

The seed is sown by a.country drill or broadcast 6 to 10 kg/ha. In 

nixed cropping, seperate rows are sown. · Except one 'me ding, no 

intercultivation is gen<Jrally -:fone in pure crop. In intercr?pping; 

foxtail 21illet shares the inter culturing of the su.bs:ldin.ry crop. 

The ripe earheads are c-ut, heaped for a week to dry and_ then 

threshed by trnnpling under the feet of the cattle or using a stone 

roller. In Maharashtra and North India, the crop is reaped with sickle, 

the spikes are cut off and thre.shed. 

The yield of the r~infed p1ire crop varies fron 4:00 to 800 kg 
. ' 

of grain per hectare and 1'.000 to 2000 kg of straw per hectare. Under 

irrigation~ the yield-is r:i,or() thc{n double. The straw is thin and can 

be fed uncbaffed. 

Generally cooked like.,ri~e: .or mar~e into porridge, it makes a 

nourishing fooq~ which is consh":ered to be very nutritious. The grain 

must be pounded or otherwise husked.before cdoking to reaove the 

tightly enclosed gllllile. 

1.4 Season and f•ainfall: In order to present a m0re coI!lprehensive 

picture of the de.gree of variaoili ty w"i thin a year ancl between years 

an;.i its effect on crop reaction (ri:rain and stra~ yields dei}icted . 

correspondingly) "w~ekly:preCipitci.ti~n fo.tals, have bee~ calculated. for 
' : .. . " ·. .;., ·. ·•· ! . ..... . •··. . . 

the year.s 1979, 198P an;~. 198;1.. U~s·tograr:i~'i· of ~-week rainfall are 
. . . . . ., . 

plotted in Figure III .1 :and .moni(hly: rainfall: (on) t'.or ;the. three yea~s 

(1979-Si) 6-lon~ith 50 years;aver·ai!Y..e';,i\~:~~eri~ted ·in F~gure III.2. 

:;,' 
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It is ~pparant that uost of the rainfall.is normally received during 

the four month period from June to September and the c:mwllllt of rainfall 

and its distribution is inconsistent. 

1.IJ:.1 illlarif 1979: The :rainfall receiveq during the m:mth of June 

July and August was far below the nonnal, 'unrJ thus the inith»l drouc.~ht 

caused jpoor establbhment of the cY-op. SulJsequcnt rE'.ins :i.n the month 

of September {above normal) reP.J.arka:bly :-evivecl the Cl'op and normal 

yields were obtained. 

1.IJ:.2 }iliarif 1980: Though June is normally a dry month 7 a rainfall 

of 157.q mm received in 12 rainy days saturated the soil profile to 

a depth of plough zone and facilitated the sewings of setari~ in the 

second half ·:of July. :Rainfall received during the month of Juiy,, 

August and September though far below the normal helped the crop to 

· grow luxuriently. Severe drought prevailed in the moirth of October 

which coincided with flowering and gra~n setting 1 badly upseting the 

grain yield • 

. i .!i:.3 llliarif 1981 g Iiainfall during Rharif, 1981 greatly cleviai?ed 

from normal pattern (Firure III.?-) as well as the precedi:rig two 

kharif seasons. More than nonual rainfall was received il1. all the : '··~ 

nonths» greatly hindering the f·ield and crop production ope._rations. 

Ancl thus 9 the crop establishment and growth were badly. affected. 

Oc:,tober rainfall resulted in grain shedding. 

The precipitation patterns for the last three years r'evealed that 
...... , . 

,• 

1. The raiµfall of June fs. no.t enough to raoisten .t!1e ~oil 
. . : 

; profile sufficient ·to sow the. small seeded millet crops .like: '.setaria ·. 
and the §u~te:iiance of the sown crop. 

2. Ih~rly ·drought after attainipg 3-l.1: leaf ,st.ace is advantageous 
: r. 

to induce deeper robt- system beneficial fo :draw more DOisture anc 

nutrients at· late~ stages of crop growth •. Yields recorded in '1979 

su~ported this finding. 

.. 
' 

i. 
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_ 3~ ... D_~o_ug1.~~- '::~ .. ~~-11_ -~~-~~:.~vy r~~l~~- __ ':t~ ~atez: __ ~~.'.:1Ee~. -~~ -~ro_:p __ -·-· 

growth pur}icalarly~:at_~.f.lowor.inc-"1.nd. e;rc::in sett int;· adversely affected 

the grain yielQ.. Eenvy rains i.n 1981 also created harvesting problems 

2. GE1'IBT IC fiE~OUF:CES 

2.1 fi1talogui,ng, Characterisation nnd Classification of Foxt2.il 

r.'..!illet Calle·ctions ~ Set2.ria (~ollections proc: .. re<l from ·different 
.. ·. - · .. 

centre.s were s.tutlied dll,l'ing the previous seasons for various characters 

like yield (grain and straw), ·duration. ( early 1 medium and late), .size 

( swall:, -Dedium qr k:rg;}', shape ( conide '· .cylindrical, elliptical, · 

spindl'.e like .or'club sh'.aped), compactness (loose"y ser~i-loose or 'compact), 

.·:,,/-· .. bristl:e; (very sbort 1 ~bqrt, mecli:um, medium long antl long), grain. color 

... \' (black, _red anti yeilow}····and height of plant (tat:i, t.:iediuray dwarf). 

/ 

~ 

·Di.iring kt~arif 1 :1981 seas·on, 1323 collections received from 

Anantapur, Lam, Banc;alo.re and tJie Proj'ect Coordinator, and 2547 local 

colleci;ions ,~er'e. 'evalu~ted. 

.. ·, · All the .. :above co'llections were planted on 14 .8 .81 in rows of 
.. .... . . ~ . 

two meters length in auepented block design. The two checks N. 1 .and 

Arjuna were sown aft~r every 25 rows for corrqmrison.· Germinatio.ii'·,~&.s 

satisfactory in ~11 the en~1~ies. _Bu~ fr_om· ~hf'._ day- of sowiilg; .. ci:i_.rttinuous 

heavy !ains prevai fod·. . A total ratnfall of 594 .6 rum was recorded on 

24 rainy days from sowin[~ till. Mi.e end of October, 19S1. Due· to 

contin11ous waterlogged conditions, the crop growth was not uniforo and 

the entries in low lyinr.; patches suffe:red much. H.~ll~e no rel_i.abl~ data 

coulC:. be collected. Se2d material was collected for study during next 

season. 

3. V.t\l-1.IETAL Il.fF.ROVEMIGNT 

3.1 Comparative 2erfomance of Developed Varieties 

3 .1 ~1 Advanced Yield Trial, Sunmer, 1981:' A tOtal nll4l.ber of· 130 
. . . . . . . 

promising lines were tested in five series 6f yield trials during ill:iarif, 
.. . \ 

1980. Twenty four· en-tries wlilcti· have:-' gfvei:1 'hicher' grain yield over the 

higt yielding control, were stuilied in· an advanced yield trid dudng 

srnmner, 1981~ alon[, with J.rjuna and N l. '· 
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Table III.1 P,~r.fonnan,c,e/Se~a:d<.t Selectior~s .dur::.ng SllD.l.~er 1 198:1 
- of 

Entry Origin 

SIA 1253 Kurnool. ': . . . 

SIA 395 An:atitapur' ···-· 

SIA 1135 Kurnool· 
SIA 181±2 Prakasam .. 

: 
. P No.563 Fune 
P.No 765. Pwie• 
SIA 1162 :Kurnool 
SIA 1142 Kurnooi 
SIA 5 Kurnool 
SIA 326 Kurnool 
ZIA 1931 Pi-akasam 
SIA.2li:2 Kurnool 
SIA 67 Rurnool 
SIA 17 Kurnool 
SIA 36 Kurnool · 
siA 31.i:1 Kilrnool 
N 1 Nandyal 
GK 22 Guntur 
SIA 1171 Kurhool · 
K 2 KoviJpatti 
SIA 10'85 :Kurnool 

· Slk 213q. ., . · ·. . C Udd-e. pah 
P No. 768 .Pun~ 

. ·p; 'N-~: . 76i!r_' .. 
Pwie 

Ar.,jwia ·. ·. .... Guntur 
I Se 377. .An,9-nta pur .. ·. . . 

G~i:J.e;;i1 Mean 
Significance 
SE 
CD ' .. 

CV '/o 

Days to ·-
50% Matn

Bloom, :dty. 

Grain 
q}ha %over 

control 

Straw 
q/ha %over 

control 

l15 . .(!Jt : . 39 .8 ... :£. -·-----L.·--···-;0 ..... .. JBD:.O: .. ·. · 33 .8 85.4 . 
. 178.3 . ' .. 3.3-· 3 83.9 .. 8 7 _ 37·~·- . 

. 49 76 37 r.1 ·167 ~s- · ... ?7~9 70,.4 
5kc . 77 36~0 .162.6 40.2' 101.,l.i. 

53 77 35.6 160 •. 8 f;,LJ,. 0 111.:2. 
54 81 35.4 160.0 37.3 91,;. 2. 
49 72. 3~.8. . 157 .4 2687 67 .,lc1: 

51.l 76 3'-± .6 156.5 32.3 81.5 
51 73 31,t.6 156.5 36.0 90.7 
52 7q 3~.q 155.6 31± .2 '86.I; 
52 77 . 31.i..2 154.8 29-~0 73.'-!, 
52 76 34.0 153.9 31.3 79.1 
52 76 ~3-7 152.1 .J6.5 92 ... 2 
52 74' 33.3 . f-50;4 35.4 89.~) 

52 72 33.3 150.1,,. ·28.8 ·72.8 
51 74 32.1 145.2 35.2 ,.88,8 
58 82 31.9 144.3 43.5 10907 
52 76 31.7 143.4 29.6 74.8 
li:9 74 31.5 142.6 32.9 83.0 
55 80 30.4 137.4 35.:1.i: < . 89.3 
57 80 30 .. 2 136.5 :-31!.4 .. 8609 
53 75 27.7 125.2 36.3 -·-·-·- ··91 .7 

.58 81,;. 27e7 125.2 39~·6:. .100.0 
57 84 25.4 1~4·?: ..42.5 . J07.3 
51.l 75 22.1 100.0 39.6 100 .. 0 
57 82 111.6 66.1 31.2' 78.6 

32.1 34.9. 
Yes Yes 

- . 0 .. 27 i. 0.1!1.i. -
0.77 1.26 .. 

16.1± 2.2 

_The grain yi~l~- cli fferen?~s_ ~e:!e :f;oup._d __ t_o_ .b~-.,Sjgnif.ican-t. •. 

All the entri.es except_ ):Se 377, gav.e hig_l.i_e_I\;°Y~-~1P,p, .-.of .. gr_ain. .. over tb:e ·' · . . ,• --··· .. - -~~ -- . . ·-· ..... . 

control Ar,juna ·(Table, ~:II.1) ,. . . · : .. . ··.;.: 

. . . . . ··, : ~ . .- . i· . . . . . • '. . . .. . ; . ·~ 

The entry S!iA 1253' top;:.ed the l{st· with 39 .. s q/ha, 80_,pRr. cent 

inc.rease t>ver ii.rGa."la. Thfs entry· ~va~ ~iso- f6~nd to b~ early and . 

matured in 7'ltr. days. The second best e:iitry'.~·a:s::sIA 395 with 39 .I.! q/ha' 
(7g.3 pe~ cent increase). This is consistantly giving higher yields 

during the past two seasons. 
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The straw yield dii_ferences w~~e also. found to be signific~~t~ 
a 

_W,9ur ent:des viz. P No 563,: N '1, :P No .. 761,;, and SIA 1842 .gave higher .. 

= -~~~~ei~~:· .of. -s~ra~· -~ver .. th~· coilt~ol .&ri~a •. ,_.,,_-:.~.'·' . . . . -~ 
· · . · ·3.·1 ~:2 - Advanced Y:~J~~~- ~I'~~~~ ._:~~a;t;:,-;_ 1·9si:g '26 promisi~~- l.~n~~. f_r_ont 

.• Eharif, 1980 wers- sown- in, an. advanceci yie·I~f 0tr~aL on ,1;~...;g"."'.3~ along-:wi th . . ... ~ ,_, .· , .. , .. '; 

-t;~1e checks. N ··1 and /-..r.j,!!!la..!._ '-They we/e sown in 

r:ep1ic?-ted thrice ~nd. in plo:ts of _3· 75 x '2.65 

. ' 
randomised block design, . ··: .. ' .. ·,-: . 

were 10 rows., and th~. spacing· between·. rows was 26 •. 5 Ck!.· 
•' ·, 

.. ' ... -. 
.· .. . _, ·; 

Germination w.as satisfactory_ in all .the ent~i.e~·-· AU the entries· 

· · ii1 gener8: 1 . suffer.ed _fror:1 ~onti~uous ·wet weather from 'the tiae. iof ~o\-1ing. 
~ ~ . ' . 

The'· results· were .si"gu·Vi_cant,.both for grain arl.d- .straw ;yi_~elds 
I:" 

: \ .: . . ' . ' . 
Excepting GK 22, all other entries ge.ve hif)1er yielc3. thgn 

J:.r'1una. Fifteen· entdE:s, SIA 106f 326, 1162, 1253, ·395P. 67, .1142, 36, 
· 24:2, P 563~ .- ISe '377 ~· SIA -~~~;,. 805 1 h~· 1 aml Slk 5 gave h{gher. yield~: of 

i3rp.in _over_·. i~eneral mean.~· Se_lection · SIJ~ · 1062 from K~rnoo 1 di'sttict · 6£ 
;.'Antlhra Pr~desh·, top~ed the.· list with 22.8 q/ha, 53~4: ·P'?r cent :j.n~~e:a_se 

· ·.·'over control, fo.llowed· hy _SIJ-;; 326 w·ith 21.9 q/ha. ·- · -

Three 

~thap . .Ar.] irn:a-. 
entries Slii. 805, ,;10~2 and 

,' 

. -

P 768 gave~ higher strall'. yie_:id:· 
. :-···· 

State Trial g • 'Sev~n :promising lines .\:;ere sel~·cted at Nap~1yai". . 
. . . . -

. --f~otl ·:out. of the· lqcal col;lectioI_ls anff· s.tudied during the ·pr~vi:ous · 

seai;,ons •. Bes id.es the ·::\hove, .. two prm:dsing -lines fr6.n· i?~egio1ia1_-Agri~ . 

. ·cultural Research Station,. ·Lam and one from Agricultural liesearch · 

· StA.ti<?n, ·_4tiant~r,rir were _-obt~ined .for s'tudy in State· Level trial.·_ The 

· following are .the· details·-."- -Twelve ,e:ntri:es were plant_eit ;in, a_ran~om_ised 

·block design replicated thr~-~- thaes :":i:H':net ,Plots Qf .%79 -~ :-~·1.2 ~q m • 

.All the entries were sown on 12-8-81. Geroina_ tion was sat_isfactory 

in all th.: entries. '.!'-he crop r;row-th was poor_ i:~ue to continuous wet 

conditions. 
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Table III .2 Perf'on:LJ.ance of Foxtail ~Millet Sclecti::ms ~ ;Kh'ar.if, 1981 

En.try 

SIA 1062 
SIA 326 
SU. 1162 
SIA 125} 
Sli. 395 
SIA 67 
SIA 1142 
SI.b. 36 
SI.h. 242 
1? 563 
!Se 377 
su~ 17 
SIA 805 
N 1 
Slb. 5 
SI.A 341 
S!Ji. 1171 
SIA 1135 
SIA. 1931 
p 768 
? 765 
SIA 1842 
s:u. 1085 
F 764 
SI.A 2134 
I{ 2 
Arjuna 
G-:L\ ·22 

Origin 

Rurnoo.l 
:Kurnool 
Kurnool 
Kurncol 
Anantapur 
JK.urnool · 
Kurnool 
Rurnool 
Kurnool 
Pwle 
Anantapur 
::S:urnool 
Rurnool 
Nandyal 
Kurnool 
Kurnool 

· Kurnool 
liurnool 
·Prakasao 
Pune 
Pune 
3?rakasorn 
:Kurnool 
Fune 
Cuddapah 
Kovilpatti 
Guntur 
Guntar 

General Mean 
Significant or nor 

·SE 
CD 
CV 'fo 

Days to 
50 % Mstu
bloom rity 

51* 
52 
51 
53 
51' 
55 

. 54 
51 
53 
52 
53 
55 
56 
55 
55 
53 
52 
53 
54 
54 
53 
56 
53 
54: 
53 
55 
54 
53 

78 
75 
73 
77 
74 
77 
77 
73 
76 
75 
77 
77 
79 
78 
77 
76 
75 
77 
78 
78 
77 
80 
77 
77 
77 
79 
77 
77 

. . 'Grg,in . .. . : ...... ~ :·-.. Straw 
. ~1/ha . 1b over . . q/h.a %: ·over 

22~8 

21.9 
21.B 
21.8 
21.3 
20.9 
20.9 
20.4 
20.3 
20.0 
19.9 
19.9 
19.5 
1s.9 
18.9 
18.6" 
18.1 
17.5 
17.1 
16.7 
i6.6 
16.4 
16.0 
15.7 
15.2 
15.1 
11o!.8 
11*92 

18.6 
Yes . 

0.47 
1.35 
0.04 

co=n..-...tr_.o..-1-.._ __ ,,_ ___ c_oEtrol 

153.,4 
Jlt7.5 

"146.6 
14,6.6 

. 143.2 
140.7 
140.7 
137.3 
136.4 
134.8 
133.9 
133.9_ 
131.4 
127.1 
127.~ 
125.4 
122.0 
117.8 
115.3 
112.0 
111.9 
110.2 
107.0 
105.0 
102.5 
101.0 
100.1 
95.8 

. -

29.9 
. 28.1 
. 25 .9 

27.s 
27.9 
27.4 
27.3 
27.4 
26.8 
27 .• 9 
28o3 
27.7 
30.6 
29~2 
29 •. 2 
28.2 
28.1 
27.5 
27.8 
29.8 
29.3 
27.3 
26.8 
29~3 
29.3 .. 
27.0-.-· 
29.3 
27.0 

28.0 
Yes 

o.64 
. 1.82 

0.04 

102.2 
95.7 
88.ll: 
91±.9 
95.3 
9'."J.6 
93.1 
93.6 
91.Ii: 
95.3 
96.6 
94.4 

104.3 
.. ·-. ·99 .6 

88.8 
96.1 
95.7 
94:.0 
94.9 

101.7 
100.0 
93.1 
9L4 

. 100.0 
100.0 
92.y 

100.0 

'· 9~.·3 
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Table III .3 Performance of }!'oxtail Millet Sel•actions-9 :Kharif, 1981 _ 

Entry Origin 

SIJi. 326 1Curnool 
SIA 1842 Prrakasao 
SIA 395 imantapur 
SIA 67 Xurnool 
su_ 1253 Kurnool 
SIA 2~2 ::Kurnool 
ltlO ::i 

iJ Gwitur 
me 377 Jmantapur 
SIA 1135 Xurnool 
N 1 Nantlyal -· 
288 L Gq._"'l.tur 
J~rjuna G1.IDtur 

General Hean 
Significant or not 

_CD 
CV f~ 

D-c:.vs to 
50 y~ Hatu
Bloom rity 

52 75 
56 80 
51 71_i 

55 77 
53 77 
53 76 
55. 80 
53 ' 77 
53 77 
55 78' 
55 80 
54 77 

Grain 
_q_,/-h.'"'"a..__~76=-0--v-e r-

13.6 
13.6 
13.5 
13.3 
13 .y..-
13 .2 
13~·2 
13.1-
13.,0 
12.7 
12.7 
12.3 

13.1 -
Yes 

0.25 
o.;74 
0.03 

c on tr o l 

110.2 
110.2 

- 109.2 
108.2 
108.2 
103.1 
103.1-
106.1 

105.1 
103.1 
103.1 
100.0 

--

"Straw 
q/ha 

16.6 
16.6 
16.1 
16.0 
15.7 
16Q4 
16-.7 
16.1 
16.0-
16.7 -
16.1 
17.2 

16.4 
No 

% over 
control 

96.4. 
96~4-

93.1± 
92.7 
91o2 
94.9 
97 •4-
9}.4: 
92.7 
97•1 
93.ii 

100.0 

The gre,in yield :dif:\'e:n;"ences were sit:nificnnt- (Table III.3) .. 

Lll the entries ee.ve hi;xher grain yield than Arjuna" SIL 326 and 18q2 

topped the list with 13.6 q/ha ~ach .. 

The straw yield differeµces were net si;-~;;.ificant. None of. the. 

entries gave -L1ic;her straw than-Arjuna. -

3.2 Reconbination Breeding: Foxtail oillet is a highly self pollinated 

crop. So far the varietal improvement >>1as achieved by pure line selection 

only. For achieving higher yield potential anJ to induce earliness and 

high tillering, hybridization programme was .ini tia.J.ed- during 1lliarif ~ 

1980. Crosses were effected by contact method.and were sown in vbservution 

rows along with their parents during s Lfillliler, 1981. None of the hybrids 

were foWld to-be better than the parents. No single ::lant co·i.id be 

collected. 



3.3 Mutation Brc.:.~:::i:::~r:~ ISe 119, Ar.iuna aw:c N 1 were i::rrc1diat'2tl at 

20, 40 and 60 m:~ and w~re sown on 15-2-fJ:J. Four hund;,·ed e.no eirhty 

single plant sdection.s were sown on 27_:7-l'>O. S0v2nty lines in IS:;r 1iJ, 

66 in .£.rju1ia and 55 in ·N i··were · sel~c-t"ea·10-r···s·tudy in FT ·3 · geriei~atiori~ 
. ! 

. . '· 
. T-b.ese· were at"~<an sown on 3-2-81 • T·he fol1owing lines were found. to be 

. prop.is iJ1g. . . . , . , 

ISe 119 ~ Nos o 1, ·4, 12, 14, 22, 26, 27, 31·,' 32, 39, 42, 43i 

1;,4: 9 4.7, .50, 53 9 54, 57, 64, 167, 227, rind j53-(22). 

.Ar~juna Nos. 1 .. io, 12; 13, 15, 17, 20, 26, 28 flltl 1±4-(10) • 

N 1 Nos. 15 an cl 17 - ( 2). _,........ 

· Ai1 the e;,bove 34 entries were sown on 12-8-81 in an ini tia1 

evaluation tris.l <,fong with I3e 119, Arjuna nnd N 1 for c~'np~rison. 

The following are the c.let-~1.ils·.. The entries were pl~1::i.ted in c. r:'·ndoniz-:..::. 

_bJock.dp!jign replicated four tir;ies in a net. plot of 3.75 x .2:.12 sq.:o.. 

Gemination was satisfE.ctory in all ·the en.tries. The crop su:ff'ered 

T.J..uch due to excessive nn(~ continucrns r::dns. 

The results were sicnificant both for .:·r•~in an<l straw yields 

(Table III .. 4:). Seven sehctions(119-61±, 119-363, 119-53, H9-31,, · 

119-227, A l,~L::. -!:'!.rnl 119-42) gave higher yield thnn th2 thre0 c:::ntrols. 

Si~ sdections (119-42f 119-64~ A 2G, 119-2.27, 119-363 and 

119-27) ·gave hicher strnw ·yield thffii Lr:iun""• tbe bieh yieldi;)E control. 

!'.J 
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· T'able III.q, ·Performance of 1"9·.itail Mille-t Sele_ction? 9 Iinarif., 198.1 

Entry 

119~6~ 
119~363 
119.;.;.:n 
119-31. 
119-2.~,7 ,.--;;, .. 
A li.1£· ... ··· - ~ 

110-42 
L 20 
119-27 
N 1 
119 
A 1 
A 17 
N 17 
" . 

. ;.,;:,£.JUD.a 
A·10 
119-14 
_119~32 

N 15 -: 
119-43 ·' 
119-39 
A 12 
119~167 
119-50 
119-47 
119-~~ 
119-1.2 
.b.. 15 
119-54 
119-26 
119-57 
119-1 
A 13 
.b. 28 
119-22 
A 26. 
119:-4. 

General Mean 

Days ·to 
. 50 % .. Matu..:. 

Bloom ri \; 

81. 
so 

'56 _,,,. 81. 
56. 
54 
56 

'56 
56 
56 

: 55 
56 
56 
55 

.57 
5lj, 
56 
56 
56 
57 

·5t.i 
56 
56 
54: 
·55 
56 
5lt 
56 
55 
56 
54 
56 
53 

. .56 
56 
56 

-56 
54 

81 
80 
82' 

'81.' 
. 81 
81 

.. sq, .. 
81 
81 
79 
83 
79 

.81 
81 

. ·'Si 

83 
79 
81 
81 
79.. 
79 
81 
79·· 
.82 

. :·BO 
81 
83 
81 
78 
81 
81 
82 
81 
79 

Significant or not 

CD 
CV % 

Straw 
-q}ha % over 

· control 
,., ..... 

·16 .. 0 · · 12l.i:~1' . · 22eli: 
.15"5; 120.~6'.'' ('.:·21.s 

' 14.5 1~2.;8 .. :·;.2Q.5 
·1Irc .3 · · 'HL.'8 · . '. -.·16e5 
1~ .2 no~s ·. <. -2Ls 

I il.l: o 0 . 108 ~ 8 : : ; 1.7 0 6 
13 • 7 106. 9 ; . . " .. ~2. 6 

.-.,.13.3 "103~9: '.·2~ .•. 1 
13.3 103•9_.· 21.4: 
13~3 ,· .103~9 17.9 

.:-· .:1-3.2 10209 . ·17.,1._ 
i'}.:2 .:.to2.9 18~2 .. 

·' 13.1 102.Q 19 .:6 
·.·· 12.s- ido:.b ~60 7 
.1~.)3 . 10010' - . -- 21.,1 
1_2.8 . 100,,0 20.6 
12.5 97~1 17.6 
12,o3 96o1. n .. o 
11'.9 93.1. 19 .2 -
11.8 92.2 2fo1 -
11 • 7 91 • 2 20 • 0 ', 
11.7 _91~2 20o3 
11.7' .·91e2 17o5 
11. 7 -91.2 .16.,1 
11..3 . 88~2 ·16'.5. 
11.3 88.2 20~3 
11.1 '86.3 18.6 
11~1 86.3 .- 18.6 
10.8 840} 10c0 
10.4 81.4 -10.7 
;a.0.3 800~~ 17 .. 1 
10.2 79.~ 16.5 
10 .. 2 
'9,.7· 
9.6 
8.6 
8.3 

12.1. 
Yes 
·0.31 
0.88 
0.,05 

79,.4 
75 .. 5 
74:~5 
66.7 
6li:o7 

·16,o7·. 
18~2 
j 5.2 
20 .. 8 
15.6 

18~9 ,' 
Yes· 

106.0 
_- .. _.~-:io3 .. o 

97•0 
78.0 

103.0 • 
-8).3 
107.1 

. ·101.!.8 
.101.2 

85.,1 

.... 

81.0 -
86.3 .. 
92.9 
79.2 

100.0 .. 
98"2 
83o3 

- -~o.I.! 
91.1 

100.0 
-94,,6 
~5~8. 
82.7 
76.2 

. :78.0 
· ·95.s .. · 

88.1 
88.1 
85.1. 
88.7 
81.0 
78 .. 0 
79.1 
86.3 
72.0 
98.2 
73.8 -
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1*. MllNAGEi:~T OF INFUI'S · 

l;; .• 1. Smnner- Irrigated Experioents :· Two exp.erinents were studieC. durinu 

sumer season, 1951 1.Ll1.de1· irrit:aiion. 

~".1.1 Varieties x Inter and Intra I.tow Spacing; An ·experiment was condnctEod 

to cteteruine the o:ptfo1um int"'r and intra-row spacings for twc pronising 

scta~ia cultivilrs 1.micer agro-climatic conditions of Nanc~yal valiey'of 

Andhra Frades4~ 

The experi:went we.s laid out .on clay loam soils at the farn of 

:2.egiorial Agrtcultural Research Station, Nandyal during srn:imer, 1981 

llil<ier irrigated conditions. 
. fl • .. ·-: •• ' 

Two protiising varieties SIA 36 and J'odhpur 19 were grown at 

ihree .inter ro~ (20~ 25, and 30 cm) and three intJm ·. row spacings 

(5.0; 7~5 and· iO cEI). SIA 36 i~ a tall, nedium dnrati_on. ( 80-85 days) 

variety, whileJodhpur 19 is a dwarf variety with.65 days crop period. 

Ealf of the total N (30 kg/ha) and_ entire anount of phosphorus 

(30 kg P2o
5 

/he.) \rnre .b:oadcast:d before sowin[~• 1/4. of the tot,al 

nitro~en (15 kg N/ha) an~ the teuaining 1/1! of nitrogen were top dressed 

at ~aximum tq~:~~ing m:i?~"howering staces. 

The experiment 1-ms laid out in a split plot· design with. thrEe 

repl~cations •. ·Varieties were kept in nain :plots, inter and intra row 

spacings were in sub plots, am'i. sub sub plo·ts respectively. 

SIA 36 a tall variety with medium duration signifimmtly. out 

yielded Jochpur 19, a Q.warf sho'i:·t duration variety in grain and straw , 
yields (Table III.5)~ 

Close inter row spacing (20 cm) gave significantly higher grain 

ancl straw yields over 25 and 3'0• eris, 25 cm is superior to the \dder 

All the intra-row spacings tried gave sir:1ilar yields in both 

[rain and straw. 



37 
. . 

Table III.5g Gre,in and Str'aw Yield ns li.Hected by Varieties, 

Treatraent 

Jochpur 19 
SI!i. 36 
SE1:i. + 
CD 'J% 

20 
25 
30 
SEn + 
CD 5<j, 

5.0 
7.5 

10.0 
SEn + 
CD 5°% 

Inter arid· Intra-ro)~ Spacing~ ' 

Grain Yield 
(q/ha) 

Varieties 

20.8 
2$.1 
1.2 
5o2 

Inter-row Spac'ing (cr:i) 

. 28~6 
24~7. 

. 20'e'2 
... L3 .. 

3~1 

Intra-row Spacing (en) 

25•.1 
24.3 
24 .r 

o·.6 

" 

Straw Yield· . 
_(q/~a) 

.. '. 25.2 
. 38.9 

.. 0 .. 7 

3.1 

35.9 
29.·9 
25·s· 
1.7 
l! .o . 

31.0 
30.0 

. 29.7 
0.7 

4.1.2 · Varieties x Ni tro12.en Levels: With a view to stm1y the .. response 

of high yielding setaria cultivars to nitro["en up.der irrigatecl conditions 

an experiraent WF'J.S conducted at R,egional .Agricul tur<>l Hesearch: Station, 

·-Nandyal· during ··Sl!UO.er, 190L 

The scil ·type bf the· exrJerir;:iental plot wc.s. clny loni:i having a 

pR 8.4, organic carbon O.!i,2 percent· anC. available P. 15 kg/pa. The 

treatnents consistec'. of two setar:ia cul tivai;s .. (.SIL J6. ancl. Jodhpur 19) 

and seven nitrogen leveis ( O, · 20~ 40·, 66, 80,. ioo and '120 kg }r/ha) 

neplicated thrice in a randogized bl6ck d'esign. Phos!;hate ·~a~ applied at 

30 kg P2o
5
/ha. Hal:f· of N arfrf all phosphate was ai.-"'Plied at the time of 

s·owing in the fem ofU~ea an.d'single super i)hosphate'. Lest o.f the 

nitrogen was again ~plit i:hto two eqtial halve's and applied at J:J.aximun 

, tillering and' 'flbw~'riiig'"stages of the crop.· V ariety Jodhpur 19 was 

. earlier in mat;urity by· 15 days ;than SIA 36'• 
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SIA 36 recorded the highest rzra.in yielii and g<we nore than 

J'oo:'1hptir 19 (Table III.6). The for.iiler.cult.ivar alsog<:•-.re.higher straw 
~ .. 

. yieh\ qecci1113~ .:?f its better tillering and nore plant hr~i[C)1t over 

Joc'tllp~ 19 •. 

A. ~i&,~ificant response to N was. cbtnined. upto ,_100 kg N/ha beyond - ~· ~ . .. . .- . 

which no significi:.nt increase iv?.s: observed in grain am', straw yields. 

T~1e response to N was thus quadratic nature. 

Table HI .6 g Grain and Straw Yield as il.ffected by Vari·2ties ;,;.nQ 
Nitroi:;en Levels~ 

Treatment 

Jodhpur 19 
SIL 36 
SE+ 
C1~5% . 

.o 
20 
40 

... 60. ...... , .... 
80 
100 
120 

-SEm.+· 
CD 5% 

Grain·Yie1d 
(9/ha) 

Varieties 

r;. 7 
23.0 
0.7 
2·~1 ;,., 

N-rate,~ (kg N/ha) 

i9.3 
il.i~o 
~B.3 · 
22 .. 5 
20.0 
27.0 

..... 28.8 
1.l! 
3.9 

Straw Yield 
(q/ha) 

9.2 
13.6 
19.5 
20.1 

.. 23.0 
27.6 
29.2 
1.6 
li.8 

No interaction was found to be significant. 

4:.2 fil.Hirif (RairifGd) Experiments 

lJ:.2.1 General InforrJationg One tractor. ploughing was given_ to remove 

the cotton and sorghrin' stubbl'es as these two. were the preceding crops. 

J;fter receiving' sri:fficient rainfall light ploughing was given with· a 

six tyned gorru. Sowings w'ere done in the first. fortnight. of Ju.ly 
. - . •, 

and good geroination wus ·obtained in experirilents. sown before 9-7-81 as 

there was sufficient moisture in the soil profile. Because of 

continuous SeV{~Jre drought for 18 days Cbupled ·With higher teoperatures 

the 'crops sown after 9th July did not properly gemina~e particularly 
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cast«'.ir · anc~ · cottor1· whi'ch ·were sowil £fa iriter crops•.· · ?roper i:ieasiires 

like thinning of ·seedlings, ·com:phcti'n.g the: ·soil in betvfoen r'm:;s to' 

avoid' more· -loss of :soil moisture were· tak~n· up· to· sr~ve> te'ilcler· ·se:edJings 

from drought.r ?.esot•ing of intercrops was t<-1ken up in tLti ·second fortnight 

of July (22-7-81) and subsequent r.1.ins 'he.lped. ih ·coraplete terminatiot1. 

Thinning· of seedlings, gap _filling· and top dressing of fertilizers couk 

not be taken up as . schedul~d b~cause of .crn1tinu~us h·eaV)r rains.· 

.. Yellowing of .seedlings .\'las .. noticed ... in few patches _where .the. rain, .. "f.Wt~.r 
. . 

stagnated •. Top dressing with 20 kg N/ha in i;he sh.ape of Urea was· given 

in the last week of August except in fertilizer trials. Two hoeings 
. ~ . ·• .. 

were given to the crop with a wheel.type-hoe to break the hard soil 

crust forned due to continuous. heavy ra~ns. exper_ienced during the s.ecscn. 

Early matured. varieties could not be harv\ested in tine bec;;i11,se· of 

continuous rains and thus grain shedding 'ms noticed. 

Severe incidence of arnyworn was noticed'in the second week of 

September. (Amyworm dm:iage 'ms also'. eipirienced during the sane perioJ. 

in Illiarif, 1980) One spraying of Nuvacr.on@ l ml per one litre di w·atcr 

was given to control ·i:;he pest., 

4.2.2 ·varieties x Dates· of Sowing: ii. :field trral was· laid down duriw' 
I .~ 

Eha.rif, 1981. The trea.tnents included tv{~.lve cu~tivars of early, mediu..lJ. 

nnd long duration i::mC: four dates o:f s~)wing at tm interv::il of ten.days • . . • < 

The ~xperine:qt was laiC: out in ,a split ·:rlot des~cn wi tlt three, replica-

tions. The dates of s:'lwing as r:iain plots and e1it'ries ··as sub -plot~ were 
' ., . 

kept~ : .. ',; 

Early" sowing in the first fortnight of J~ly had a sign:lfi°ca:µt 
-......... ':. ....... -.:···· ·.·; " ..... ·.-·- ' ... ·-~ : ~- .--:- ·;· .. -· ,. ,,. >·.·--~- .....,. .... --:--····--·· ·--: .. 

advantage in getting hi[.:her i;;rain and straw yield. J..s the sowi_ngs .delayed 

clrastic .. reducti,on i.n ~~l)ai_n and st.ra~ yielcis •.;:ere noticed. (Tab_le III.7) • 
. . 

No significant differencer wi;s ,seen .,i.n. both. total ancl productiv'? 

tillers due to delayed sowings. The loss in grain yield was dn.c to 

delayed sowings resulting in less number of grains .per earhead. Ear 

length ancl number of branches per earhead did not affect grain~ yield. 
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Ar:.iong the entries, l:-1eiH.lin duration varieties' recorded hi[her· · 

grain yield over short and lon0 'duration cul ti vars •. tlcc1 hpur 19 and~. 

20 (short. d.uration varieties) G.nd to· 3 ( lollg ·dtri-a-tion v'ari'ety) wer~ : 

en par with control in grain yie1U: Eind'the·rest of the cultivars 

'are superior to· contrci1· A:c;juna. 

Table III.7~ G:rain and-S,traw Yielc:.s Hnc1·yie1C'c co;;1fo.ne.nts as 
J.ffected .by Varieties anf.: :Ch~tes of See<5ing 

Treatnent 

8-7-81 
18-:-7.-81. 
12-8-81* 
22-8-81* 
SEm + 
CD 5% 

. Tillers/m ·_Ear, . · Branch~~/ Grains/ 
Total Pr:idu- : .Le:1'1~th Earhead · Earhead 

ctive (cm} ·· ·(No) (No) 

Dates of Sowing 
11·: 

60.0 66.1 11.5 l,i,2.0 572.4: 
57.3 . 53.9, 10ci7 /,&1 eO .570o1 
54.1 50 .• 1 11.1 qQ.9 q05.7 
55o2 • ~8':1 11.0 q2.,1 385.0 
3.7 5.0 0.13 L2 7.1 

0 .4:4: 21,&.6' 
'_; '!: Varieties 

.Jodhpti:r ~)' . : '62~4 " ·59.0 . s.5" 21.2 ·.: 306.5 

.Jotlhpur 11 64.7' 60.7 7.9 25.4: 305.1 
Jodhpur 19 53.2 50.8 9.2 26.6 379.1 
Jodhpur 20 59.s 57.0 10.0 31.6 295.s 

Grain 
Yieltl 
(q/ha) 

17.7 
17.3 
12.3 
13.0 

0.50 
1.72 

.• 

13·.7 
:.14~3. 

13.0 
12. 7 

Straw 
Yield 

( q/ba)· ·• 

50e3 
qi.7 
39.3 

· 35aJ• 
0.56 

. 2.2q 
-· .. · 

:.2fr~7· 

27.7 
26.3 
26.0 

sii.:·36 · 54.2 50.8 10~1 49.4 .... ,540•} . ., ..... 16 ... 3 :..: ... 38.3 
·.ISe 377,; L,,,9.6 . 4/±~3. 16.1 .60.5 901.2. ~2-7 .. ~5·9 .. 
SIA 1085 52.2 48.9 15.2 6L1.5 734:.8 ilJ, oO li2~T- · 
srA· 326 56.d 53~6 12'~9 61.6 ·s78. 7 20.0 . 52;9 

-.SIA 805 ·. 71.9: 63 .. 4 - :1Q .. 9 .. 29 .• 2 272.,6 16.3 q5·9 
co 3 62.9 58.8 9.0 22.5 283.1 11.7 56 .. 9 
SIA 5307 

~ ' I 

6506 .. 61.4 . ·12d· 53.9 · ·46503 15.7 55.0 
Arjuna 51.1.1: 46.0 11.3 51.5 436.1,& 10.7 55~0 
SEm ± 3.5 3.3 0.1± 2.9 26.7 1.1 2.9 
C'"' 5% .... ·. V·'··. '{/·I ~ ';' ' 9.6 9.0 ;t. 2 5,7. ;73·9 2.9 G.O 

., ~ .. iS~wi.~gs could not be taken up.as schedul~~1(at10 d~ysinterval~) 
,: 1. ~·· • •• . . >; • 

. because of I:ie~wy ~nd co~tinuous rains. 

:.··. ,•,: .. i r ! . • 



Table III .8 g Dates of Sowing x ;var.ie:ties Tnteraction on Humber 
of Grains ~er Earhead 

Vo.rieties Mean 
-~-- .. -.. .. --

... ... ._;i ,f . ·< 

-:·--~---' '"265-· .......... ·"-274"'· ... :;,<:_~;~_, ~ .oJ9§. . J ci'dhi::Jlir 
JC.cl!i:r;-ur 11 

· .:fol1hpur 19 
'J:odhpur 20 

, SIA 36 

.. .··· .:: .. · 3~9 . 

···- 257 
35l.i. 
3f O 
66it, 

1098 
. 952 

· · ISe 377 
... $IA 1085 

. '; ·. SI/, 326 -
~\ s;1J .. 805 ·"' · 

·1961 
··32s 
:'.318 

..... 599 
~-··co 3 .. 

ETA 5307 
Arjuna 

Mean 

5913 

···.:.·· 

359,~. 
·q,22· 
49.2,·:· 
418 
636 

' '1015 
·::.:·· -893 
:. · .. 100q 
'': :·. 360 

306 
575 

·-4:61' 

... -.•... 

-.· 269 274.- 305· ' _,.,. 
.· ·395 376 379 
':' 21:5 21!1 296 
: 4:66 396 '51,}0 
747 745 .901 · 
581 ' 513 755 
781 668 879 

- . ' 204 199 273 ' 
... 226 2~.1 283 ; .. 

·, -,' ' 3% - 333 . 465:. 
366 321 ~36 

.... 406--
' .. 

For comparing .. :means of dates of sowiag 
a{;':variet-al neans 

SEo __ ± 
51e6 

53.4 

CI:l 5% 
11,,9.5 

For comparing variet~l neans at· the 
same date of sowing 

1!!7 .9 

_Long duration varieties recorded higher. straw yield followed by . . 

netliun' duration _varieties~ . ., Short duration variet_ies recorded- the lowest 
.. 

straw yield as they are dwarf in stature. 

Significant interaction betwe'en dates of ·sowing and varieties 

was found in nunber of grains .p~r earhead ('fable III .8), and ·grain 

yield (Table III.9). 

All i;he varieties nneer test. showe(.l reduction in nunber of 

gre, ins per earhead and correspondingly the grain yield as the sowings 

were delayed. 

• 



'·· 

'' 

Table III .9 g Dates of Sowin~· x Varieties Interaction on Grain 
Yielci (q/ha) c 

Varieties 
Date of -Sow in·:: ·~ :.,, .. , · 

Mean 8-7-81 18-7-81 12-8-81 22--8-81 
. J·.: . .. ... .-

. ' .Jodhpur 3 iq.,3 16.0 11.0 13.3 13.7 
Jotlhpur 11 ·'· 16.0 18·~0 10.3 13.0 14.3 
Jod:hpur 19 ·12~3 J~,-~3 12.7 12.0 13.0 _, 

Joclhpur 20 .· ·11 ~o -·· ··19.;.0 12.7 if!,-7 12.7 .·. 

SIA 36 
.;, .. 16.7. . 18.·7 !1-i.3 16\0 16.3 .. 

I Se 377 ,_. / 33e} 30·~7 14....3· 12.7 . 22.7 
SI.A 1085 _,~. 

.. 
14.0 15."o 16.3 10.0 il±eO 

SIA 326 26.0 22~3 18.0 13.7 20.0 
SIA 805 . 23.7 19.3 9 • .0' 13.0 16·.3 

, CD 3 15.7 12.3 s.7 10.0 11.7 
.'·>.-~ .... SIA 5307 17.3 22.0. 

Arjwia 11.0 9.0 
~ . . . . 

Mean 1.7 •3: 

For comparing 'rieans cif dates of sowing at 
varietal means 

9.3 
9.3 

12.3 

14.0 
13.0 

.13.0 

~.v...o. ~=u ± 

15.7 
10.7 

:. : <;D 5% 

· For .compariP.g varieiaLbeans at the 
sace date .d so.wing 

2.11 .,. ....... 5-.~92. 

., ' ' ' ' 

Varieties x Nitrogen x Phosr.horus ~ .To .study the response of 

. _three seta:r·~a e.ntries of different crop periods and plant type 

(Jo·c~hpu;r 11, SJ!:.. 3E., anc"c .Arjunn) to different conbi~a.tio~s of nitre.gen 

(?~.· .. ?O, 4~ ~nd.60 kg N/ho.) an~ ~Jhosphorus ( 0 and 20 kg P
2
o

5
/ha), a 

trial ";~s laidout during IlliarH, i9s1,in·a splJ~.plot d·?sig'n with 
.. 

thr.ee .replicr,tions. Vnrieties were ke.p:t in 1.Jnin plots, .. t'1":..1evels in sub 

plots and phosphorus levels in ultimate plots. 

Hf-H of the dcse of nitrogen and tb.e entire ~ount of P 
2
o

5 
were 

applied. at seeding. The renaining half of nitrogen was given at . 

tillering. 

• 
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.Variety f;:IA 36 signi,ficant.ly ,outyid6:e.a'· the other entr;i.es ll!lc':.zr 

test {J~~bpur ·1.l. and Ar .. ic~w~ in -~f-~~~i.1 yiei;/,.· Ar-.i-m:ia, a tai:1 ·:tbiC~ ~$te~;}e,'[ 
variety\ecor~Led. siGnitfbant_lf .hi!":ner .~;k~~'f ·yield· (T<>ble IiI .10) •. Tho0.~h..--

.· . . . ',. - . . .... ; 

the lei1gth of 1::,i;i.rhee.cL afa. nllhlber of branchqc per earheac"-.-.. TE!.cordcd was 

oore in ii.r j una! these ?haracters. did not ccrith bntc ·:~o gr·?:in. yield as 

this c_u_ltivar-:r,ec,ordect the lov1est grnin yield of e.ll the var-~eties U..'1~ler,: 

test~· In case ·of m!I.lber of· gr~d1is -per enrhead 9 f;i.J;. 36 r.ecord.ea more and 

the san~- variety· stood f~i·st in gre.in yield • 

. _., Significant increase in grain yield -was observed by N-application 

only upto 1*0 kg N/hq, ·whereas· significant :lncrease in straw .yield ·wa·s 

· observed upto 60 kg N/ha,; .the, highest level tested. •.. Though _thez:e, ... V/as:;

incree.se in ,mn:;1ber of grain per earhead upto 60 kg N/ha 7 ··the-: graih"y:i\j;:; ·. 

~:id not increase. This rJay be :_\ue to less productive shoots recol'.ded E»t 

hi~her level of N-te~te~~ 
...... . . . ·::··.:.- '~·· . 

~~gh-i-ficant response for phosphorhs was observed in case of 

grain yield and ·this was ~lue to increase in grain IiUL"'.lber per earhead. 

Genotype x -fertilizer inter~ction .:was. sig!lificant (Table III .1n 

in ce.se of grP..im:/ earheac: anrl gral.~. ;>iicld (Tt,ble.-III .12). 
. . . ". . ·, -~ . 

4.2.4 Varieties x -Spacing x•N-levels·: ·An experiqent was conduct'cd to 
I : : ~ . ·" . , 

deter.wine .the effect _of inter r°'~; spacing at diffe'rent fertili __ ty le~if.els on 

improved setaria, _varieties. :_This trial was laid down in a split 9lot"·' 
. . 

design with varieties as raain ·plot treataents, spacings as sub plot-· 

treatnents and N levels as ultimate plot treatDentst. The data on~: grain 

and straw yield and yield ecttr:ibutes was pres,ez1ted in. Table in .i3~ 

SI.h 326 produced rJ.ore grain yield which was si[;nificmitly higher 

t~mn· Jo 1.'rhpur 19. More grnin yield in SIA 326 may be attributed to ear 

length,_ nl!D.ber of. branches/ee.rhead and nm:nber of grains/earhend. Though 

SIJ:. 326 recorded less nt:iDbsr of tillers 9 it recorded no re straw· yielC'c 

because c·f no re plant height. 



Table III.10g Grain and Straw Yiel\i and Yield Attributes as 
Affected by Varieties, Nitrogen and Fhosphorus 

T.reatment 
Tillers'm Ear .. Br~n.ches/. Grains/ Grain 

Total·· Product-- Lenrh Earhead Earhead Yield 
ive (cni · (Nol_ (No) (a/ha) 

Varieties 

Jodhpur 11 56.3 52.0 8.5 26.7 254.2 10.9 
SIA 36 50.0 47.0 9.7 1±9.3 529.3 12.1 
Ar,juna 50.0 !17 .o 10.5 59.2 370 .. 4 9. 7. 
SEm + 2.64 2.57 0.15 0.93 1.61 0.04 
CD rjf; 0.58 3.63 3.97 

N~Levels {kg NLha} 

0 4~.6 41,3 8.5 41.9 351.3 7.9. 
20 51,a:.1 . 51.9 9.6 41.7 - 369~9 10.7 
40 59.1 53.3 9.9 47.8 387.9 12.8 
60 50.9 48.1 10 .. 3 '-!8. 7 429.3 12~0 
SEm + 2.86 3.58 0.06 1.37 9.02 0.01 
CD .5% 0.17 4.07 26.81 0~03 

P-Levels (kg P
2
o

5
/ha) 

0 52.6 48.9 9.lJ.: 45.0 380.9 9.5 
20 . 51.6 l18.4 9.8 lk5.0 388.1± 1~.2 
SE.' + 1.96 1.68 0.10 0.61 3.21.! 0.01 
cp. 5% 0.30 0.02 

Straw 
Yield 
(g/ha) 

19.8 
,. 

26.2 
31.11 

0.03 
0.11 

16.9 
24 .• 0 
29.3 
32 .• 8 

0 .. 21 
. 0362 

24.6 
26.9 
0.02 

Table III.11~ Genotype x Nitrogen.interact-ion ·on gra~iri/e.arhead · 

Varieties 
N-Levels {Kg NZha~ Mean 

0 20 40 60 - .. 

Jodhpur 11 230 256 262 269 254 
SIA 36 -438 504 51;i2 633 529 
Arjuna 386 350 361 385 ·370 

Mean 351 370 388 '-!29 

6Em ± CD 5% 
For comp~ring varietal means at 19.17 56.96 
the same level of N '< 

Fo·r comparing N means at the 22.11 65.68 
varietal means 



Table III .12: . G1u~ot.ipe .x Ni trng~n: ~ntie:i;action on ,Setar~a Yield 
· .. · · ( q/ha) 

.·:·-:·:.·:. 
\ ... 
\-·· 

Varieties 

J odnp·ir .11_, : · 
. ~.IA 36 . 
· Ar~itina 

·Mean· 

.! . ; ·-.' ; ~- :·. / i ., j: 
____ :r-;_-_L~vels (Kg N/h~J 

M.e.an '·· _,_:::, . 0 20. l10 60. 

"8.7 .;,-
8.J. 
6.7 

7.9 

. \ 

lhJ 
1.2~7 
s.3 

10.;8 

·-- .. 

12.7; '10 •. 7'' ;,: 10.9. 
)-.'c!•3:. ,, 13.0. .· r .. : 12.1. · · 
11.3 12.0 .9.6 . 
' ·• ,_•' ''.I •:,:; :':•; '!; 

12.8 · 1i.9 

For comparl.11g varietal means at the 
same level.of N 

SE:r1 _+, . , . C;I) ,5% 
0.05. 0.1q 

·For comparing N means at the 'varietal .· · ·o~os 0.16 
. ·i; . ~ ... 

Table ~II .j,3~ Gra,in and Straw Yield and Yield Attribute.s as 
. Affect~d by Va~iet:i'es, Spacing anc. N.-Levels 

Treatment 
.. Ti·rter·~,,-' m: · · · · - ... baic ; Branches/· GraiiisJ' .. "Grafo StrB1'1 
Total P.ro.duc·tive··" Leri?th.Eafhead . · Earliead Yield · Yiel;\ 

. . ....... ---- .( cml- .... ____ (No)._ ...... ------(No} ....... .(.q/ha).,(-g/ha; 

Varieties I"· •• 

J odhpur 19 · · 4:9. 3 l!'.5"·9 · . 8.5 27 .2 296.3 21.7_. ·26-:4 
SIA 326 liA.2 IJJ_ .9 
SEru--+ ·· --- · ·: ............ 1 •0 · · ·· -0;96 

. CD 5°% 

20 
25 
30 
SEm + ··· 
CD 5°% 

49:~-o· · .. 
118 .6 .. 
f_l2.7 
1.92-

46.2 
45.7 
39.7 
1.92 

11.7 59.{i 777.l.t 27.7 -~2.5 
... o~67 -- · -1~58 ... ·:'--:-vi~7s--·-· --0~61,j.:--: 1·:~·2s 

-L41 . 6.81 s9.96 3.90·. :·?.so 
... ·········· ~·-; ' 

spacing ( cm) .. 

10.7 41.5 593.4 .?9-:3.-. .- .39··2 
:lO.O 1t3.7 §11:5~3 ,: . ,2~~2.,.,i,34.~5 
9.7 '44.6 471.9 -20.2 29.7 
0 .26.. 1.97. .. · . 16 .. 50 . .; 'il.11-' 1192 

5:).81·; ... 3~61 : . 5-~53 

"F'ertility Levels (Kg N/ha) 

o · ... \ "' q0.6 37.9 9.~ .3s.6 47s.1 .: 'i6.1 19.s 
30--·· -- ....... . . --- . 47 ·3' . . 45 .o .... --.:·-- 'T0'~-2.·: ... , '4:3'.8 -... - 551~'0-- ........ 2li ~8.. ..:"3'6~3 

60 · 52.4· ... :!ls-.s· ·-· ·: ........ 1·0·~7": · ·4:T:s· ·· 581.5 · 32.s· ·47.2 
sEm·'F·---· · · ---i--;19 · - --r ~-n6· -- ·· : ... --··0~·20 .. -- --·r:·sr--· ....... 10-~·54 .... -.... 1 ~J6 ... ·1 .-36 
CD 5°'%. ,, 3.12 .. : 3.08., .>. 0.59 :, 6.78. 30.77 ·3.97 3~97 

..... . ' ~ I . ' 

"• • ~ !'; • ( : -~ 
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Closer spacing gave hig-her grain and str:a~v.: yiel'c.1~:. More grain 

at higher plant population level may be due, to nio're i:rnmb~i·' (>f' gra;i.ns/ 

earhead. .. ·; ~·,. 

' .... , 

. N application· increased the gr·ain yield -o-.ver :Cts ... :preceding N 
. . ~ . .. 

rate. 'Application of 30 and 60 Kg N/ha incre?sed the grain yield over 

no nit:rogen. Similar trend was ol:;served in straw yield. The irr~'.reased 

grain ancr straw yields by increaseQ, N.-.n1tes may; .. bo att-ri bn:ted to · ·.

increase in ear length~ number of branches and,'nwnbel_" ?f grains per 

earhead. Increased straw yield at higher level of N maybe due to 

more tillerillg. 

Genotype x Spacing antl genotype ·x N interactions were si£;nificant 

on grain anCi. S.traw yields respectively (Table IILV1: and III .15). 

Table III.14: . Genotype x Spacing Interaction on Foxtail ~mill·et 
Yield (q/ha) 

Variety SEacing ~cm~ 
20 

Jodh:pur 19 21.9 
SIA 326 36.7 

Mean 29.3 

For comparing means of spacing 
at varietal means 

For comparing means of· varieties 
at the spacing 

25 

23.0 
25·~7 

24.2 

30. 

20o0 
20.7 

20 .. 2 

SEm ± 

0.05 

0.04 

Mean 

21 .. 6 
270 7 

CD 5% 

0.15 

0.26 

Table_ III.15g Genopype x N-level Interaction on Straw Yield (q/ha) 

Variety 
N - Levels {Kg NLhal Mean j 

0 )0 60 

Jotlhpur 19 14:.0 20.7 30.3 21.7 
SIA 36 18.7 29.0 35.3 __ '21..~7 .. 

Mean 16.1 21*.8 32.8 



For comparing means of N levels 
at varietal !Tieans . 

For C~iilparing; yariet1::1.l mea:n.s .~t . 
the same level of. N 

> · .·: .r ·o~08 · .· 

·'-' 

0.06' 
.·• ·:;_. 

CD 5%. 
0.24 .· 

1,r,.2.5 Bio-fertilization Trial: T:P,e. experimm:1t was laid out during 
~" . . . ·.' . . .· . - ., 

llliarif ,. 1981 in a. randomized block design with four. replications. The 
·-~-.-- · .. '' .. _ - . ··:,.~,, .· 

.tr;02atments inclucied inoculation with Azospirillum in the presence and 
. '• . 

absence of ni ti:ogen •.. The, test vnriety was Ar.iuna• 
. . . 

Ni tro~/m application provc:d to be beneficial to. i=?etaria. Inocu

lation with J\.zospirillum in tl~e presence of. ni tro[{en proved to be 

sup~riQr than N ap~plicati.on alone in enh~ncing th12 yield atti'i butes 

s.nd grain ano. straw yields (Table III .16). Among the nitrogen levels, 

no sign.,ificant difference. 
. . . . -~ 

in grain yield was observedo In case of 
·, 

straw yield N apIJ'lication increased the same-. 

Table III.16g . Effect of Bio-fertilizntion on :Foxtail 

Treatment 

.C:ontrol 

.l.zos frillum. 
10-Kg N ha 
20 Kg N/ha 
10 Kg N/ha 
+ .Azo 

20 Kg N/hu 
+ Azo 

SEm + 
CD 5°%. 

!,'· ! ;. 

\,. ... ·. ~ ·. 

.. ~. . '~-· 

,;,; . 

. .:· 

·,. 

Til.lers/:m ·Ear · Brcmches/. Grains/ 
Total Produ- . ·. Le11~th Earhea~ . Earhead 

. ctive (cm} . (No) · 

28.2 .. 

27~8 
. 36.5 
40.5 
37.7 

41.0 

~ ..• : ·_, .' .. ' : ! J. 

• ·:, 1 •.i. 

25.5 
" 
4~4 39~1± 291 

28.0 4 a· • ';J 37.7 297 
32~2 . -7 0 5 50 .. 1; .,.380 
37.5 ·8.2 51~9. 432 
36.5 8.5 52.5· .. 

'±29 .. .... 

4:0.0 

1.5 
4~6 

8 .. 7 

0.4 
'1 ~·~ :. 

.· . -· ~~ .. 

I ·~ : . , 

55.1 450 

t.2 35.0 
. ':J~5 .. ,. ,:.-}()5 •. 6·. 

·.:'..• ·:-. lo. , • , • • : I . 

. . "~ . -: . ' . 

nillet 
•.- ' . . . . ·- ·~-,- .... ~ .. , ' 

Grain 
Yield 
(q/ha) 

6 .. o 
8.0 

11:0 
.13.1 
14.3 

18.0 

·-1.1 
-3 •. z.~·· 

Straw 
Yield 
( 9/ha) 

1).J 
17.0 
25.0 
35.0 
37.7 

1±3.0 
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IBST MfJ~AGEiVIBNT 

5.1 Survey cf Foxtail Millet Pests 

5 .• 1.1 Storepe ?cstsg Sollie of the plc:ces in liarnonl, Jmuntcipur, 

Cuddapah and :r-rakasem Districts were surveyed for the stcrfl.fe raethods 

and storage pests. 

In Kurnool District the villages Gao.igure~.rulE'. 7 Gadivenula, 
' ' ' 

Nandikotkur, Atmakur, Koilkuntln, Amadalo. 7 Gu.larnnabipet.~ Ban.C:\fcmapalli, 

Owk, Kolimigundla, Ilonnagiri and Jalad11rga;;: 7 and ih .Ammtapu.r District, 
- ' 

Raghavarajupalii, Nandipadu, Anantap~r, i1,ekaH1gunta, Urvakonda·, Pen 
' . 

AhobileJn, P. :Kotha.kota, Vazrakarur, Peravali and .. T.hugg-ali ,were visited. 

In all the above. areas, fox;tail oi llet, is the main crop. ·The 

grain is. stored in .1 Gariselu' pade of stone or "Gadelu11 made of bat:J.boo, 

or mud pots or ~unny'bags. No ;pest incidence was reported in storuge 

in all these regions. When plenty ·of grdn is available, it will be 

stcred upto two years. 

'.'.h1.,2 Field ,Pestsg Field visits to Anantapur and Western p·arts· of 
-·Ku:tnool.Dist.ri'ct. whe.:re .va.st .... [l.:r.'..<:?~.s. of black soil were sown with foxtail 

i:dllet were , surveyed fo~ pests ,;As rains were received throughout the 
'. 

Kharif peri~d 9 the growth was.very good. 
" 

Unustially low to high•· 

in~idence of an:iyworm. damage was noted in some localities of Kurnool, 

J..n.aQ.tapur a_nd Cutldapah. This. is the fir.st tiae that such an incidence 

of pest was. noticed. .At Anantapur 80 per cent of leaf area ap.tl. some 

earheads were danageda (Table III.17) 

5 •. 2 Screening 

· ·5.2.1 Coordinate.d Trial-13: - Fi-fty ·entries were so.11m .. on .H,-,H-81 .• 

Each entry was sc1wn in two rows of 3. 75 :netcrs length. Thinning was 

done on 25-8-81. 

On 28th day, scoring for beetle inc-idence ard shoot.fly incidence 

would have been done but for the continuous rains. In the early stage, 

no shootfly or borer incidence was noted. Even thoGgh the arnywonn 

appeared by second week of September the beating rains controlled the 

pest and the d<!oage done to the crop was below norual. .. : 
\ 

. , . .,. 



... 
Insect Pest Survey on Foxtail Millets, Kharif, 1981 

,. ... • ·- .• · ! 

'. ', · .. ·.- .·:.: 

District· Vill~ge .· .crop stage Local/ 
improved 

Name o.f the· Pest ... ·Pest . 
·. sttitiis/damage 

Kurnool Ko ilkl,ll1t la 
Amadala 
Gulamnabipet 
Banaganapalli 
Owk 
·Kolimigwidla 
Jaladurgam 
Jonnagiri 

· Anantp.Pfir;· Reka~agwita 
.Uravakonda 

·· ·'. 'Penaho bi icim : 
·P.Kothakota 
Vazrakarur 
Peravali 
Thugoali 

Ear head 
Ear head 
Ear head 
Mid growth 
Mid growth 
Mid growth 
Earhead. 
Ear head 

Ear head 
Seedling 

. Seedling 
Mid growth 
Mid growth 
Ear head 
Ear head 

Improved 
Local 
Local 
~cal 
Local 

. LOcal 
Improved 
Improved 

Improved 
Local 
Loe.al 
Local 
Local 
Local 
Local 

Leaf scraping beetle 
Chaetocnema sp. 
ArmY"'orm Mythimna sp) 
Armyworm Mythirma sp) 
·chaetocnema sp. 
Chaetocnema sp. 
Mythirnna sp. 
Mythi1illla. sp. 

Mythirma sp. 
Chaetocnema sp. 
Chaetocnema sp. 
Chaetocneoa sp. 
Mytb.imna sp. 
MYthimna sp. 
Mythimna sp. 

Light 
Light 
Light 
Light 
Ligpt 
Light 
Light 
Medium 

Very serious 
Light 
Light 
Light ; 
Light 
Ligh·!; 
Light 

Note~ In Anantapur and Kurnool Dis:tricts the incidence of arruyworm ·was felt for · 
• the first t.ime • 

. ; 
. i 

i r , 
. .,1· ,- •., 1 ~ 

. J 
i ' : . ~-'.•. { 
i 

. ; 
'"'!. 

~ 

; ... 
.· ~ 

·' i 

. . ;~ 
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Te.ble III.18 g Pest Incidence on Foxtail Millets fror;:: Bangalore 

Entry 

GS 13 
GS 55 
GS 64 
GS 81± 
GS C/5 
GS 158 
GS 176 
GS 180 
GS 206 
GS 260 
GS 269 
GS ~q6 
GS 304: 
GS 32li: 
GS 336 
GS 31!7 
GS 391 
GS 386 
GS 496 
GS 50li: 
GS 516 
GS 5li:O 
GS 560 
GS 568 
GS 587 
GS 620 
GS 651± 
GS 655 
GS 659 
GS 675 
GS 71±4-
GS 961;c 
G-S 979 
GS 1032 
GS 1085 
GS 1109 
GS 1116 
GS 1151 
GS 116!:t: 
GS 1191 
GS 1192 
GS 1229 
GS 1276 
GS 1295 
GS 1351 
GS 1374 
G-S 138lJ: 
GS 1lJ:OO 
GS 1412 
GS 11±17 
N 1 
Arjuna 

Leaf Scraping 
by beetl~ 

2 
q 
q 
1 
1 
5 
2 
3 
~ 
2 

-3 
2 
5 
4 
3 
Ii: 
2 
4 
q ' 
5 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

_1 
_ __._ 

1 
1 
1 

-1 
1 
1 
3 
2 
1 
1 
1 

1 
1 
2 
5 
2 
2 

l 

·-

Leaf 
~loller 

1 

1 
--

-- ~· 

--
1 

1 
1 
1· 

1 

' 1 

2 

1-

--

•.. .. 

1 

1 

1 

Earhead damage 
oy arruyworn 

2 
1 

1 
2· 

2 
2 
2 
1 
2 
3 
1 ' --
1-' 
2: : ·_' 
ii( 

j· ·-- !3 
.. i .. :2 

) 
:2 
1 
2 
1 
2 
3 
2 
1 
1 

1 
1 
1 
2 
2 
1 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 
2 
1 
3 
2 
3 
1 

Yield 
, (q/:ha) 

; 10 .l 
I e i 

: 8.l 
. i 

'. ·19 -~ 
; 13.; 
! 12.: 
i 15., 
i 15.: 
; _ 9.b 
;._. ' 
: 15.9 
i 15.:1 
! 16.;l! 
. 12.'.8 -
i 13.;3 
! .18.'5 
'-f'>: •9 ....... ...I. ~ 

11 ~3 
i 10~8 -·· 
' 12J3 
! 11.;8 -
ii J,s 

q, ~6 
6~2 
s.7 

' 

12.8 
6h 
4: ~6 

- 9 .7 
6.1 
6.1 
.IJ,~_6 

.8•2 
4l1 
2~6 
2~5 
8.2 
7.2 

17e-4 
-3~6 

- ' 10~3 
"3+1 
12~3 
10~8 
5.1 
16~4 
- i,,;~6 
18l0, 
18~9 -
11.8 
6.7 
9.3 

17.9 
12.8 
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The leaf roller apreared for the first tine in Kharif season. 

Out of 52 entries, 14 entries had leaf rolla• incLl.ence of iU to ·20. 

per cent. Leaf scraping incidence was belo;.i 10 per cent in 26 entries. 

In the remaining entries, the incidence was fl.hove norw: 1. Army>·1om 
\ 

incidex1ce and .its.damag~ was bel°'' nol."D.al. ·No c.:Jl'lf.l.U:e.'~as obse!'ved in 

GS 1~, . 84, 176 and 675 •. Stemborer incid.ence: ~as ho·,ievcr noticec!. in 

these entries. : GS 1374 wi:th' ~·rect· am) narrow leaf chare.cter had n~ 
leaf scraping incidence· and leaf roller •. Iviaxii:um yields were harvest~d 

in GS 64, )2q,. 137l.i: anu ly8q. 

5.2.2 Advanced Yield Tdal~I (State): ;j~ tot<:l of 26 er~tries were sown 

along\vith Arjuna and N 1 on 12-8-aL . T~ese v1ere sown in· a randonised 

·block design replicated four times in p_i~t·i··:<)f 3'.75· x· 2.65 sq.m. by the 
, . ·=· . . 

Breeder. Due to continuous rains the .pest inCi(lence wns low •. Even:then, 
. . . 

amyworm appeared w:lih less v~rulence. Three. repli'ce.tidns '!¥ere - ·· 

protected while .the fourth repli~ation was left without protection. -. . ·-.. . ··. 

'rable III .19 g .. ·Advance YielG. Trial~ Pest Occurrence 

SIA 5 
SIA 17 

. 'SM•3~., 
:,:C:IJ:. >--7"·" 0 - ... 0 ·:.h·.~-, 

SIA 242 
SIJ., 326 
SIA 31j,1 

... 

S!i~ 395, -· ....... 
··sif.1 so5 
s:u 1062 
SIJ;, 1os5 
s:rir·).135 
SU tt4=2 
SIA ii62 
srn i"i71 
SIA 1253 
t::IA 18~2 
SI.A .1931 
SI.h 2134 
!Se 377 
GK 22 . 
R 2 
? No 
P No 
F No 
:iP No 
N 1 

563· 
761* 
765 
768 

Ar ju.,.J.a 

Leaf Scraping 
(Score) 

... - , ._ :· 

1. 
1 
1 

<2. 
2 
1. 
1 
1 
2· 
1 
1 
1 
1 
1 
1 
1 
1 
1 

.. ·', .. 2:.,. ... 
1 
2 
1· 

.1 
1 
1' 
1 
1 
2 

ArDyworm Damage ·to Er.r 
Frotected Unprotected 

1.0 
1.0 
1.0 . 

. '· 

· 1.0 
1.0 
LO 
1.0 
1.0. 

·· ... 1.0 

1.0 
1.0' 
1.0 
1.0 ···.: 
1.0 
1:.0 
1.0 

0.3 
1.3 ,·; ~- .. 
LO 
1.0 
LO 

1.0 
1.;0 -
1 .• 6 
1.0 

2 
2 
1 
2 
2 .. 
2 
1 
Q. 

... ·1----
2 
2 
2 
2 

. 2 
2 
3 
1 
2 

·2 
3 
2·: 
2 
0 
2 
2 
1 
2 
2 

., 
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The pest pressure was low but the naxi:1u:i1 incil~ence· was upt·o 

30 per cent (Table III_.19):. P No 563 ~0:corded no aury wom incidence. 

The. graiI:~ yield _varied fron 9.1* to 28.:l q/ha in unprotected-to 22.1 

to 39.8 q/ha in protected plots. 

5.2.3 State Level CoordinatedTrial: Selected entries were sown on 

12-8-81 in a randor:aised block rq:licated.' four. tim,es •. Lea;f,-scraping 

beetle and arwJ7'WID were noted •. 
. -

Table III .20g Scoring for F'e~ts in State Trial 

Entry· . Leaf Scraping 
· (Score) . 

28.8 J~ 1.6 
410 B 1.3 
SI11 377 :·:2,0 

. S:U~ -67 . . .. L'p 

.. [, u ~242-·;·~-~--:_:· :. --.. : . ·-·-· . 2 ~ 3 
SIJ. 326 2.3 
SIJi · ·395-- - ... ·-· ·- . 1. 3 
SIA 1135 ·1.3 
SIA 1253 1.3 
Slli 1842 1.3 
N 1 2.0 
Ar.j:una 2. 0 

.hrnywom damav:e ·to eerhend 
Protected Unprotec:ted 

1.3 
1 •. 3 
2.3 
-L3-· 
1.3 
1.0 
i ~6·. 
1.6 
1.3 
1.3 
2.0 
2.0 

2.0 
2.0. 
3.0 
2.0 
2.0 

- 2.0, 
3.0 
2.0 
3.0 
2.0 
2.0 
3.0 

; )• .. 
,/ . 

··:, 

•-... : ·,.' 

The leaf scraping incidence was less (Table III .20). ArmyworB 

incidence was slightly ab~ve control 'with 2.3 in the entry SI11 377 • 
showed . 

Under unprotected condi tio:q.s, SIL 377, 395 anc.\ 1253 /as much suscepti bi-

li ty as the Ar.jun.a. The renaining eight entries were h<wing less t?1an 

20 per cent incidence. 

5.2.L.i: Coordinated Yield Trial of Nandyal Varieties g· A total of 13 

entries were sown on 12-8..;,81 and replicated three tines. Ail ~lie . 

13 en.trieb hetl low leaf scraping dar:iae;e than fi.rjuna (Table III.21) • 

Eleven were also hav~ng low em·head danage. SIA .395 9 805, 1842 

and ISe 377 had the lowest scoring of 1.0~ 
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Table III .21: PG st Incidence in Nandyal Varieties 

Entry 
Lea:f Scn\ping Lr·o.yworw. dannce 

(Score) -to earhend· 

~}IA 36 1.0 2.0 
SIL. 67 1.0 1.6 
Sl11 242 1.0 1.6 
Sii" 326 1.0 1.6 
SIA. 395 1..3 1.0 
S:D~ 805 1.3 1.0 
SIL 1062 1.3 1.3 
SI/. 1135 1.0 2.3 
SIA 111!2 1.6 2.3 
SJJi 1253 1.3 1.3 
SIA 1842 1.3 1.0 
SIJ1 22 1.6 2.0 
I Se 377 1.3 1.0 
L.rjunn 2.3 2.3 

5.2.5 ·Initial Evaluation Trial: 36 M
3 

lines which ga'!e better yieltls 

were sown in a randonised block desi('.n replicated. four tir.ies. As the 

leaf scraping incidence ·was very low, earhead damage was scored. 

Tw£nty entries recorded less daQage (Table III.22)., 

Table III.22: Earhead·Damage in IrruGiatEd Progenies 

Proe;eny ';., .. ;· - Armyworn Damc.ge to Ear head 

I Se 119 20 Kr 1 1.6 
-do- 1± 2.3 
-do- 12 > . 1.0 
-do- 14 '\ 1.0 
-do- 22 1.6 
-do- 26 1.3 
:-a.o- 27 1.3 
-<lo- 31 1.0 
-do- 32 1.0 
-do...., 39 1.6 
-do- 42 1.0 
-uo- 4) 1.0 
-do- 1,i,4 1.3 
-do- l+.7 .1.0 
-do- 50 1.0 
-do- 53 '.iJ~u 

-do- 54 1.0 
-do- 57 1.0 

Contd.~ 
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Table III .22 g Contd •• 

Progeny ii.n;:iywom · Dct:·iri.P:e .. l' t ..... '·' Ear head 

ISe 119 20 Kr 64 1 .• 6 
-do- 16.7 1.0 
-<lo- 227 1.3 
-f~O- 363 LO 

.b.r juna 1*0 Kr i· 1.0 
-do- 10 1.0 
-<lo- 12· 2.0 
-do- 13 2.0 
-do- 15 1.0 
-do- 17 1.0 
-<lo- 20 1.0 
-do- 26 1.6 ..... 
-do- 28 1.6 
-do- l,i~ 1.6 

,; ....... 

N 1 '60 Hr 15 1.0 
-<lo- 17 1.0 

!Se 119 Control 1.0 
Arjwia 1.6 
N 1 1.0 

5.2.6 Coordinated .i>dvanced. Setaria Trial XII & XI Ilg ·- The Coordinator 

has supplied 17 entries plus Arjuna to take up the trial. The.trial was 

sown on 12-8-81 in a rand.or::iised desiwi replicated thrice. I'i.U tbe 

entries fared better than it.he control 1:1.rjuna (Table III .23). ·· 

5.2.7 Multilocation Trial: About 38 entries supplied by tl1e· 

Coor~linator were sown on ,1?,-8-81 in a randonised bloc!' desig11_ replicated 

twice. The plot size was 3.75 x 2.12 sq.n. As the le-af scraping 

incidence was negligible, earhe~1cl dmJ.age was scored (Table III .24), 

Out of 37 entries, 21 entries had low earhead damage corJpared to 

control l1r,juna. Entries 521 1 1298 9 563, 592 had. r1ore d20age ··with 2,5 

score as conpared to l:..riuna.~_ 
:-·· 

' 
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Table III. 23 g Pest Incidence in Coordinate cl Entries 

Entry 
Leaf Earhec-:d Dnr:1age 

. Scraping. by_ i~ITi''{WOro 

VL 16 1.3 1.0 
VL 17 1.0 1.0 
ITS 2 1.3 1.0 
ITS, 25 1.3 1.0 
ITS 60 2.0 1.0 
l:i.S 2 1.3 1.6 
SIC 1 1.6 1.0 
SIC 2 f .o 2.0 
SIC 3 LO. -1.0 
SIC 4 1.6 1.0 
SIC 5 1,6 2.0 
SIC 6 1.0 2.0 
SIC 7 1.3 1.0 
s 46 1.6 1.0 
J;.S 1 1.~ 1.p 
ITS 69 1.0 1.3 
co 3 1.6 1.3 
J;.rjwia 2.3 2.6 

Table III .24g Screening ;for limyworn Dar.Jage in Hultilocation Trial 

Entry Score for earhea<l Entry Score for earhead 
damage cemage 

4o64o 80 K 1.0 1354 80 JI 1.0 
473 '! 1.0 1357 II 1.0 
513 " 1.5 1363 . II 1.0 
521 ' II 2.5 1373 II 2 .• o 
1051 II 1.5 11:~02 " 1.0 
1294 " 1.0 1470 II 1.0 I 

I 

1296 II 1.0 2875 " 1.0 
1298 II 2.5 2879 II 2.0 
1309 II 1.0 2884 II 1.0 
1312 . II 2.0 2885 . II 1.0 
1327 II 1.0 300 79 li 1.5 
1328 " 2.0 51±8 II 1.0 
1329 ii 1.0 563 II 2.5 
1331 II 2.0 592 II 2.5 
1334 II 1.0 685 " 1.5 
1337 ii 1.0 764 ii 2.o 
1339 II 2.0 765 II 1.0 
1349 II 1.0 SE 21-1 1.0 
1352 II 2.0 Arjuna 2.0 
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5.2.8 Heecreening~ 31 entries lvhich showed soIJ.e to.l_qrnnce. either··to · 
........ 

leaf scrap_ing beetle or· arL1)7l;.rom· were sown in a non-reFlicat.c:'.:l __ tw9 .r.ow 

trial on 14-8-81. 

Table III.25.~· 3.escreening for Pes·t Incidence in Foxtail Millet 

Entry 

ISe 84 A. 
I Se 90 K 
I Se 174 l:..K 
I Se 176 
I Se 183 
I Se 186 Ji 
I Se 196 K 
I Be 202 
I Se 206 
s:rn 330 
Sii. 588 
SIA 589 
Slll. 695 
su~ 698 
SIJ~ 1214 
srn 2250 
:Fbona 563' 
Poona 652-··· 
Poona 675 
Poona 699 
Poona 765 
SIA 2437··:·:-
SIJ. H~42-:' 
Sli~ 21J4. 
!Se 119 20Kr-17 '. 

-do- 29 
-do- 76. 
-do- 461' 

l'i.rjuna 40 Kr 31 
-do- 315 

N 1 
Arjmrn. 
119 

Leaf Leaf 
Scraping Roller 

i 2 
3. 0 
0. 0 
0. 1 
">: ., 
J· 0 
1 2 
1i.,. 0 
2 2 
0 1 
2. 0 
1 0 
1 0 
1 0 

.2 ·o 
o· 0 
0- 0 
2 o .. 
o· .o 
1 !} 

-1 1 
1 O· 
1 0 
0 0 
2 0, 
1 0. 
1 1 
1 1 
1 0 
1 0 
1 0 
2 0 
2 1 
3 1 

· Lrny-
worm 

·1 
1 
1 
1 
1 
1 
1 
1 
1 .. 
2 .. 
1 
1 
2 
3 
2 
1 
2 
2 
o· 
2 
0 
0 •', .. 

0 .. 
.o 
1 
0 
1 
0 
2 
1 
2 
2 
2 

Reoarks 

8teEJ.borer 

Early 
Early 

~;r;ect leaf· · 
E;rect leaf 
SJ,_e.n .e-rect · · 

Broad leaf 
Broad leaf 
Narrow leaf 

Tillering 
Narrow leaf 

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

this .season also ·canfiming last year's results of their tolerance to 

. the leaf scraping beetle and a1".Dywonu (Table III .. 25). 
·-· .- . - .... 
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5.3 !}ate· of Sowing Vs Pest Incidence: The fir.st sowing en 14-8-81 

in a low level area fv:iled to g:rm·r·. Le.;if scraping beetle was'·obser~ed 

on second sowing {12-1.0-81). T.he firial sowing was done on 20.:.11-81. 

The plants were sick and, s:tiirtte:l, ·and mite population ·,,,n1£~ o'bserved. 

5.!1 Estimation of fosses :Ln Hural Storaj'.!e~ Foxtail millet grain~ ·are 

stored in big bi:ibboo baslc1:ets or stone chambers or gunny' bags· in end 

arolllid Rurn;)ol anc~ Anantapnr Districts. However, no s"'torag~ _pest· was 

observed. 11.t the Research Station, the (J:'ain was st9red since li.pril, 

1980• So far no insect _dE:~1age was observed~ 

6. DISEhSE MANAGEMENT, 

6.1 Screening of LocalCollections 

A total of 2547 collections were raised in single rows of 2~P 

i:i.cters length on 1~-8-B1. Heavy rains were· recdved in the· early 

stage of the .crop due to which thinning coul<l· riot be taken up. 

The blast incidence was heovy in the e<',rly stages of the crop 

upto 30 days after so)"ing.. The incidence rangccl fron 10 to 50 ·per. cent. 

Downy nildew was also, obs8rvccl to sooc extent in the vegetlltive stage of 

the crop ( upto 5 per· cent) .. Rust appeared at later .stages of the. crop. 

B.ust was recorded in tlie first week o:f November. The incidence ranged 

fron 25 to 75 per cent. · In sor;1e entries 7 100 per cent incidence was . 

observed. Fourteen entries had shown less than 25 per cent incidence. 

They are S:U. 1369 7 1379, 1413, 1469, 1470, H71 7 1474, 11175, 1568, 1569, 

1715, 1835, 182~, ·2546. · Snut tlid not appear .• 

6.2 f;creening of GermBlasn 

A total of 1386 entries were ratse<l in single rows of i~O neters 

length on 14-8-81 • All the entries were screened for blast, downy uih',ew, 

rust and suut. .Heavy rains were received in the early stages of· the c:rop,. 

e..nd no thinning was done • ':-
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Blnst inciC.ence was he.ocvy .till 30 d.nys after scndng. The 

incidence ranged froo 10 to 25 per cent• Dcwny r_::ildew· obseTved in 

very few plants, was negligibie .•. Rust a:ppeo.recl 78 days i:.:n2r sowinQ: 

( towe.rc.',s the end 0f Octcher, 1981) • The inci(!.ence WB.S obsen7cc: in all 

entries with the dis~ase intensity ranginlt. :frou 10 t0 50 per cent• 

6.3 Yield Trials 

6.3.1 .J~clvanced Yi<::lcl Trial~ Twenty six pro;:Jising lines w•:::re sown t:llonr: 

with i:.rjuna and N 1 as checks on 12-8-1981 by the· IireeC::~r. These Herc 

sown in a randooised ·block design replicated fco.r tines in i:,lots of 

3.75 x 2.65 sq.c. Blast appeared in the early sta&es of the. ~rop due to 

hee.vy rains. The ·incidence \Ws noderate' (Tribh: III .:.::6) .In the later 
. -

stages of the crop~ rust was observed in all entries but the intensity 

was less. 

Table III .26: Disease Incidence in Breer1er' s il.<'l.vanced Yi old Trial 

Entry Blast* Downy Mildew _Rust S;::mt 

SI.11. 5 2 2 2 2 
Sili. _17 2 2 2 2 
SIJJ. 36 3 2 3 2 
SIJ. 67 2 2 2 ·2 
s:u. 2~2 3 2 2 2 
SIJ.. 326 ·3 2 2 2. 
SU. 3M 3 2. 3 2 
SI11 395 3 2 2 2 
SillJ.. 805 2 2 2 2 
SIL 1062 2 2 2 2 
s:u. 1085 3 2 2 2 
SIA 1135 2 2 3 2 
SIL 1142 2 2 2 2 
SU 1162 2 0 3 2 ... 
SL'" 117 3 2 2 2 
$IL 1~53. 2 2 3 2 
SIJ .. 1842 2 2 2 2 
SIL 1931 2 2 2 2 
SIJ:. 2131* 2 2 2 2 
I Se 377 3 2 2 2 
GI\ 22 3 2. 2 2 
rr 2 3 2 2 2 
? No 563 '7 2 2 2 J 

? No 764 2 2 2 2 
P No 765 2 2 2 2 
P No 768 2 2 2 ·2 

N 1 2 2 2 2 
l~rjuna "% 2 2 2 ..I 
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Blast anc Rust~ 

Snut; 

1. .No infection • 

. 2. Few scattered sp0ts/pustules. 

3. Spots/Pustules covering . upto 10% cf, lea£ area.· 

q. Spots/Pustules covering 

5. . Spots/Pustules coverir11;; 
--·· 

UIJtO, 25% 
•' 

upto 5,0% 

of leaf area. 

of. le'af area. 

G. S:IJ()ts/Fi.".Stules covering above. 50Jh· of ·1<:-ar area. 

. ~- . 

1. No. infection. 

·2. Few scattered plants. 

':>: Infected plants UJ(tO 10%. J• 

1±. In~fected plants up to 25%-

5. Infected plants· o.pto. 50%. 
6. Infected pl, ants above 507~. 

1. No infection. 

2. Few scatterecv snuttcd grains in· the carhead. 

3 •. Snti1ttcd .grains covering upto 10% of earhead. 

q. Snutted ,grains covering upto 25% of earhead. 

5~ Sn~-t:t.e~l. grains cover-ing. upto 50% of··earhead·. -

6. Snutt~d grains --c~vering above 50% of e?-rheatl. 

' .. ·. 

All eritiies were equalli susc~ptible to blh~t. Twelve of thi 28 
. 

entries recorded the blast incidence over 10 per cent while.the,:r:est of 

the entries recorded less than 10 per cent. 

Downy qildew incidence was observed in all the 28 entries". The 

disease· incidence was lowF less than 10 -per cent. Green· ears were seen 
I • . 

in very few plants scattered in the field. 

Rust incidence was observed hr the ~~ter sta~es of the crop. 

The disease ·was rccorJed in all the entries 'iilld.er test. The intensity 

in 5' entries wa~ nore than 10' per cent • 
.. ·. 

Very low incidence of ~;:rnt was- observed in all entries. <Few 
~;... . ... 

grains in the earhead were converted intb snut sori. 
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6.3.2 Ji.dvancetl Entries g Sixteen pro~ising lines along with .Arjuna 

and N 1 as controls were sown on 12-8-81. Blast and downy e1ildew 

were recorded on 14:-9-81, and rust and smut on 2-11-81. No plant 

protection :oeasures were undertaken. 

Table III .27 ~ Disease I:t,lCidence in Advancec Setaria Entries 

Entry .. Blast Downy Mildew Rust .Snut 

SIA 36 3 2 3 2 
Sill. 67 3 2 3 2 
Sili. 242 3 2 3 2 
SIJi. 326 3 2 4 2 •... 
SI.ii. 395 3 2 3 1 
srn 805 3 2 ".t 2 -' . 
SIA 1062 3 2 3 2 
SI.h 1135 3 2 A 2 
SIA 1142 3 2 3 2 
SIA 1253 3 ) 3 2 
SIA 1842 3 2 3 1 
ISe 377 3 2 3 2 
I Se 288 i. 3 2 3 2 
!Se 410 B 3 -2 3 2 
GK 20 3 2 3 2 
GK 22 3 2 3 2 
N 1 3 2 3 ··2 
l1r juna 3 2 h 2 

All the 18 entries tested were susceptible to blast, and downy 

2ildew (Table III.27). The incidence of blast was above 10 per cent 

in all the·entries. Downy niluew incidence was less _than 10 per cent 

in all except SIA 1253. Rust was observed in all entries and the 

heavey inciden:ce (25 per cent ancl above) was recorded' in SU. 326, 

SIA 1135 and Ariuna? while in others the incidence ranged between 

10 and 25 per cent. Snut incidence was observed on a nild scale in all 

except SIA 395 and Sii~ 1842. 

6.3~3 . Initial Evalution Trialg 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 III.28: Disease Incidence i.n Initial Evaluatidn T·rial 

Entry 

" 
II 

" 
II 

ti 

" 
" 
II 

" 
ii 

Ii 

ff 

II . 

·n . 

" 
" 
" 
II . 

" ' 

" ' 

Arjuna 40 

" 

II 

" 
ii 

II 

ii 

II 

"' 
II 

20 :fir 1 
4 
12 

. 14 
22 
2,6 
27 

'31 
,, 32 

39 
42 
43 
44 
47 
50 
53 

'·54 
57 

'64 
167 
227 
363 

Kr 1 
10 
12 

' 13 
15 

: 17 
20 
26 
28 
44 

N 1 60 1\r -15 
II 17 

ISe 119 (control) 
Ar j wia ( Contro 1) 
N 1 {Control -

' ' 

>.' 

· Blast Downy l'iildel'i Rust 

3 
-2 

2 
3 
3 
3. 
3 

.-, 2· 
2 
.2 
3 
2 
3 
2 
3 
4 
3 
3 
3 
2 
3 
2 

.3 
3 
2 
2" 
3 
3 
3 
3 
3 
2 

.3 
3 
3 
3 
3 

2 
2 
1 
2 
2 
1 
1 
2 
2 
1 
1 
2 
1 
2 
2-
2 
2 
2 
2 
1-
2 
1 
1 
2 
1 
2 
1 
1 
2 
1 
2 
1 
2 
1 
2 
2 
'L 

3 
3 
3 
3 
3. 
3 
3 
3" 
3 

-3 
.3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

.3 
3 
3 
3 
3 
3 
3 
3 
3 

,, 3 
3 

' ' 

;Smut 

1 
1 
1 
1 
1 " 
1 
.1 
1· 
1 

' 1. 
1 
1 
1 
1 
1 " 
,J, 

1 
1 
1 
1-
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

•,.[ 

.All the 3.7 entries were -susceptible to blast. Maximum incidence 

of 25 ~r cent .. was recorded in ISe 119, 20 Er-53, while it ·ranged from 

1 to 25 per cent. Very low incidence of downy ml.ldew was recorded in 

22 entries, while the rest of 15 entries were free from the diseases. 
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Rust incitlc:nce was observed in all the 37 entr\es on a moderate 

scale'• .'.l.'·he tlisense intensity was .r::1ore· than 10 per cent• 

Al! the enfa:;ies were free fron. smut. 
··.-···· - --·· 

c .3;.4· . Mult·ilocation Trial: A total of 37 __ entries with Ji.rjuna as 
. - : . 

co'ntrol were sown on 12-8-81. The disease incidence was taken on two 

da.3rs' on 15-9-81 for blast and downy raildew,. and on 3-11-81 for rust 

und smut.· 

Table III .29: Disease Incidence in MuHilocation Trial. 

.. 
Entry Blast · Downy Mi l~ew . Hust . Sr.mt 

1164 80K 3 2 3 1 
473 BOK 2 1 3 1 
513 [JOI\ 3 ~ 1 3 1 
521 OOK 2 2 3 1 
1051 BOK 2 2 3 1 
1294 BOK 3 2 3 1 
1~96 80K 2- 1 3 1 
1298 SOK 2 1 3 1 
1309 GOK 2 2 3 1 
1312 SOE: 2 1 3 1 
1327 80K 3 • 3 1 .L 

1328 801{ 2 2 3 1 
1329 80K 2 1 3 1 

1331 BOK 2 1 4 1 
1334 eoK 2 2 3 1 

1337 BOK 2 1 3 1 
1339 sorr ,3 1 3 1 
1349 801{ 3 .... 1 l;l 1 
1352 SOK 2 1 3· 1 
1354 BOK 2 ~: 3 1 

1357 BOK 3 
·.~ ' . . 2 3 1 

1363 80K 2 1 4: 1 

1373 80K 2 .1 3 1 
1402 80K 2 :r .· .. 3 1 

11:!70 80K 3 1 . .'· 3 1. 

2875 SOK 3 ·1 ;· ~-- .·· :. i 
2879 80K 2· 2 3· .1 

2884: 80K 2 2 :; 1 

2885 001( 2 1 - :;- 1 
300 79K 2 1 '3 .. 1-

548 79K 2 i 3 1 

563 79K 3 ·t 3 1 

592 79K 2 2. 3 i. 
685 79!\:. 2 2 3.' 1 

761 .. 79K. 3 . . 1 3 ... 1 

765 79K 2 1 3 1 

SE 21-1 2 1 3 1 

Arjuna 2 1 3 1 
' 
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1~11 the 38 entrief:l were susceph ble to blastr but the incidence 

was more than iD per cent in deven~ (Table III .29) •. 

Downy r:iiltlew incide_nce was low in 12 e~tries, while the res·t of 

2t entries inc lucling .ArjLlli.2 were free from the disease• 

Rust was observed in nll the 38 entries on a moderate sc~1le, 

:oore than 25 per cent in j entri~s ( 1331-c'.JOK, 131:1o9-CJOE and 1363-801'.~). 

Aii the entries 1•1ere · fr~e from sciut incidence •. ·· 

6.3•5. Coordinated .Ad:vanced Setaria Trial XII & ;an: Eighteen entries 

supplieJ. by the Project CoordL~iator ·'\o}ere so.wn on, .~2-D-81 in a rancloiaised 

block design re11licated thrice~ The disease incidence was. recorded on 

16-9-81 for blast and downy w.i!.dew and. on 1t...:11..:..g1 fo:c 'rust and s:out, 

Teble. III.30~ Disease Incidence in Coordinated Advanced Setaria: Trial 

Entry BlP.st Downy Mildew Ii..ust Sout · 

VL 16 3 2 ~ 1 
:2· 

VL 17 3 2 3 1 
I'.l'.'S 2 3 2 3 1· 
ITG 2.? 2 1 ,. 2 1· 
ITS 60 ) 1 3 1 
AS 2 3 1 3 1 
SIC 3 3 2 3 1 
EIC 4 3 2 3 1 
SIC 5 3 1 3 1 
SIC 6 3 2 3 1 
SIC 7 3 1 3 f · 
S" 46 3 -t 3 1 ... 
LS 1 ··2 . - 2· 3 t· 
ITS 69 j 1 2 1 
SIC 1 ,3 ·1 3 ·1 
SIC 2 3 1 3 1 
co 3 2 1 2 t 
Arjuna ~ 2 . '* ·1 ,J 

All the 18 entries were susceptible· to ·blast (Table 1n.30).· 

The incidence was low in j entries, ITS ~5,, AS 1 and' CO 3. 



Downy uildew was observed in 8 entrie.3 with low intensity; 

The rest of the 10 entries were free from t~e disease~ 

.All the 18 entries were susceptible to ru.st • The incidence 
. '·. ' 

wRs more ( 25% above) in VL 16 an('. Arjuna an5 lsss (less thrm 10%) 

in ITS 25 7 ITS 69 aml CD 3. 1'he incidence in other entries re1~gec1 

between 10 ancl. 25 per cent. 

li.11 the eighteen entries were free ::l'rGn sur:.:t incidence. 

6.3.6 Setaria Yield 'J.'rial XII & XIII (.11): Fourteen entries sup;!liec\ 

by the Project Coordinator were sown on 12-8-01 in a randomised bloc!::: 

design with 3 replications.. The· disease incidence was recorded fo:r 

blast artd downy EJ.ildew on 16-9-81, and for rust an<l snut on 4-11-01. 

Table III .3r: D"isense Incidence in Setaria Yield Trial 

Entry Bl st Downy Mildew Iiust Snut 

SL':. 36 3 2 3 ~ 
.!.. 

SIA .67 3 2 3 1 
SlA 24:2 3 2 3 .. 

.:l 

sv~ 326 3 2 3 2 
SU. 395 3 2 2 1 
SlJl 005 3 '2 3 1 
SIJ1 1062 3 2 3 1 
SL':i. 1135 3 2 3 .. 

..I.. 

SIA. 11~2 3 2 3 1 
SL'i. 1253 3 2 3 2 
SI.b. 181.l2 3 2 2 1 
GI~ 22 3 2 3 2 
ISe·377 3 2 3 2 
Arjuna 3 2 3 1 

f:.ll the 1~, entries tested were mode;i.·ately susceptible to blast 

(Table III.31). The incidence was more than 10 per cent. 

Low incide.r;i.ce of downy mildew (less than 10%) was recorded in 

ail the entries. ' 
All the 11* entries. were ·susceptible to rust. The incidence was 

low- in SIJ1 395 and SIA 181*2, while the rest recorded more than 1G per 

cent disease. 



Except for four entries, GIA 326, GIL 1253, GI\ 22 'and- !Se 377, 

all were free :fro2 smut incitlence. 

5. 3. 7 State Level C.oorclinated Trial~ ·A total of ten entries with 

Arjuna and N 1 as che~ks were sown on 12-8-810 The disease incidence 

was record.ea. on 16-9-81 for blast and downy mildew, and on 4-11-81 for 

rust. and sm.ut., 

Table. III.32 ~ Disease Incidence iii Sta;te Level Coordinated. Trial 

Entry Blast Downy· Mildew Rust Si::mt. 

288 A 3 1 3 1 
~10 B 3 1 3 1. 
GK 22 ·3 1 3 i 
SIA 67 2 1 3 1 
SIA 24:2 3 1 3 t 
SIA 326, 2 1 3 1. 
Slli. 395 3 .1 3 1. 
SIA 1135 2 1 3 1 
SL4. 1253 2- 1 3 1 
SIA 184:2 2 1 3 1.· . . · 
N 1 3 1 3 1 
Lrjuna 2 1 3 1 

All the twelve entries were susceptible for blast (Table Ill .32). 

The incidence ;·1:·s bore thP.n 10 ker cent in six entries~ and less_in. 

_others. I .• 

Downy oildew was absent in all t\\1elve entries. 

Rust was observed in all the entries and the incidence was 

more ·than 10 per ·cent. 

All the entries were free fror;:i snut in.citlence. 

6.3.8 Screening of Selected Geraplasn~_ Fifty entri~s· supi;lied.by the 

Associate Coordinator were sown in two ro'~ s each of 3. 7 5 n length on 

.14-8-81 with Ar.jun.a and N 1. as checks. Thinning was done on 25-8-81. 

On 30th day~ observations on blast and downy z;1iltlel't, and on 70th da,y 

on rust and snut were taken. 
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Table ~II.:n~ Screening of Selcct2d Foxta~l Millets, 

--~-- .... ~ 

Do-;/ay Mi ?de~~ 
: 

~~ntry :s:ast ]fas·t ~nut 

---
GS 13 2 -- ".:\ 1 ,./ 

GS 5c:;: . ..J. 2 --- . . --·-···. ·--1· .. -... .. : .. 3 '.. --- .. ~: .. ·.J 
GS 64. .. 

2 2 .3 .i 
GS .. 3li . 2 r, ".{ 1 .. ,I{. '..J 

('"' :r.::> 95 2 2 3 1 
GS 158 2 I') ,., 4 :1, 
GS 176 2 2 q 1 
GS 180 2. 2: 3 1 

,.,.fI§. 206 2 2 J 1 ' .. 
GS '260' 2 "·•2 " ·3 . -1 

... G;.$ 269, . 2 2 3 1 . - ..... 
GS 296 . 2 .... ,····--:··· 1 .. . -~·· .. _. .. ' . ·, 3 ... -1 ·-·--. 

GS 304 2 .1 3 1 
GS 324 3 2 3 1 
GS' 336 3 2 4 1 
GS 347 3 2 4: 1 
GS 391 3 2 4 1 
GS 436 2 2 3 1 
GS li:96 3 2 3 1 
GS 50/f 3 2 4 1 
GS 516 2 2 3 1 
GS 540 2 1 \ 3 1 
GS 560 2 .2 3 1 
GS 560 2 .· 2 J 1 
G:S. .507. 2 -t 3 1 .!.. 

GS 620 
..•... ,. ...... -, ... ··-. .. "2'' - ··:". L 2 , .... 3 ... .. 

•GS 654 2. 2 3 1 
GS 655 2 2 ·3 1 

! G~f· 659 2 2 3 l 
GS 675· 3 2 3 1 
GS. 74A 2 2 3 ·1 
GS 964: '. 2 2 3 1 
GS 979 3 2 3 1 
GS 1032 q,· 2 4 1 
GS 1085 3 2 3 1 
GS 1109 q 2 4 1 
GS 1116 3 2 3 1 
GS 1155 3 2 3 1 
GS 1164 .. 3 2 3 1 

.. 

GS 1191. ·4· 2 ... 4 .. .. 1· 
GS 1192 3 2 3 1 

GS 1229 3· 2 4 1 

GS.1276 l.i 3 .. 3 1 
. ,. 

3 1 ·GS 1295 3 2 
GS 1351 4 3 4 1 

GS 1375 3 \.- 2 3 1 

GS 1384 3 2 3 1 

GS 1400 2 2 3 1 

GS 1412 2 2 3 1 

GS 14:17 2 2 3 1 

Ar.jun.a 2 2 3 1 

N 1 3 2 3 1 

/ 
-- ··-- ----· -.... _ .. -- -
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1111 the cntri12s were susceptible to blast and rus_t {Table III.33). 

Blast incidence was low to noderate except in 5 entries, (GS 1032, .1109, 

1191, 1276 and 1351) li.ust incidence wc1.s ~oderate to high, while clowny 

raildew was low. in all entries. None of the entries are susceptible to 

smut. 

6.')~9 Field Screening during Summer, 1981: Twenty six entries which 

were in advanced stages were tested for the incidence of blas·t_, downy 

ni ldew, rust, sout e.nC. vire.l streak during sw:ll::ier 19El1. 

li.11 the 26 entries were free from blast, rust and sc.ut ~disee.ses. 

Downy Elildew was observed to a l!loderate level in all ·the .entries. · Viral 

streak was observed in few pla;n.ts viz., SIJ:.. 5, SIA '17,:'SIA 242,- 51.A 395, 

SIL '1142, SIA H342, Sli'.. ·213i.,, ISe 377 .and GR 22. The incidennce of 

do"!ny wildew is giYen in ~fable- III .34~ 

Table III .3lJ:: Occurrence of Downy Miluew in Swm~er Foxtail· M:illet 

Entry Grade Entry Grade 

su. 5 3 SIA 1253 3 
srn 17 2 SH1 18l.i:2 3 
SIA 36 2 Slc'\. 1931 3 
SIA 67 2 Slf... 2134 3 
SIA 2l.i:2 3 I Se 377 -:i; 

~ 

SIA 326 2 GK 22 3 
SIA 341 3 K 2 . 2" 
SIJJ. 395 3 P No 563 3 
Sil• 1085 3 P No 764 3. 
SIA 1132 3 P No 765 3 
SU 11l.i:2 ~1 P No 768 3 
SU 1162 3 N 1 3 
SIA 1171 3 "· :,- Arjuna 3 

6.4 Survey o{ Losses Caused by Diseases 

During 1981-829 sooe places in Kurnool and knantapur districts 

and Ahimpur talak of J.vlahaboo1magar were surveyed for disease· ipcidence 

on nillet craps particularly fcxt 8 il oillet. Details are given under 5.1. 

Moderate incidence. of.rust was noted in scme localities of Kurnool 

and J.;.nantapur districts. ·Downy nilclew incidence was negligible in aloost 

all areas. 
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7. HiGfl..LIGHTS OF RESEAP.CR 

7.1 Genetic l~sources 

3870 collections were plci.nted, but could not be evaluated due.to 

unfavourable weatb-er conc.itions •. . . . -~ . 

. . 

7.2 V<gj.etel L~pro~enent 

The superiority of SIA 326 was confin,ed. 
---· . - . ·~ 

New prooising -~electioris '"("siA io62, _SIA 1253p srn 18~2) wbre 

identified •. Two. pron~sing pr~genie~. (ISE i19-61.q ISE 119-363) wete 
also isolated froo irradiated ISE 119. 

7•3 ManaFewent of Inp~ 

Eai:iy sowing in the first fortnight of July ba('L given higher grain 

yield.. SIA 3~6 planted on July 8 gave; 26 q/ha as cbnpared to 11 q/ha of 
.i. 

Arjwi~. Closer (2J en) row to row spacing gnve significantly higher 

yields under rainfed and irrigated qonditions • 

. -Signiffoant. response to ~n.itroe;en ~pplication u.pto 60 kg N/ha wider 
.... ~-·. ::-~ - . 

ra_~.l?:f.~9, .. aYlg 11pt..0_1.00 .. kg N/ha-onder irrigated concUtfons was observE!d• 

The response was 27 .9 kg gre,in/ kg N at 60 kg N/ha under rainfed 

conditions. Fhosphorous applj~ntion upto 20 kg/ha also increased grain 

yields. 

Azospirillum increased gr'1:Ln yields -with. a..".l.d without nitrogen. 

The response was better with ndcled nitrogen., · tlzospirillur;i increased 

grain yield by 2, 3.3 and 4 .. 9· q/ha with 0 (6 q/b.e.) 9 10 (11 q/ha) and 

20 (13.1 q/ha) kg N/ha. 

7.4 Pest Manageoent 

, ···Rescreeni:rig revealed that SIA 1842 was con:r1etely free froo 
,, J ·::: .. :···.·· •• •••••• 

arrnyworo, leaf scr.aping beetles--and.··te!ff ro11'9rs~·, Be·~-i.~~s, ISE 174 AK, 

SIA 121lip SIA_ 2250 and .Fune 652 were free· fro:ri leaf scraping beetles 

and leaf rollers • 

.... ' 

Forlail oillet grains stored in bowboo baskets, gunny bags or 

stone ch81:'.lbers were free fron all stored grai:ri pests. 

7.5 Disease Manavenent 

Foxtail :nillet was susceptit}le to blast, downy nildew, rust and 

s::mt. None of the cul tares screened were free frm~: all the diseases• 



Clli;.Pl'ER IV 

LITTLE MILLET- PANICUM MILill.FiE u,.M 

L. INTROimGTION. 

: 1-.1 ·Gemn·.al . :- .... . ~ .; · . 

. i __ • 

T,he Lit_tie Mille.t Improveo.ent Centre was established \luring · .. :.:.··:·. 
·' 

Jantiary.9 1979 at Regional ·Research Station, Senilighda. The l3t;aff 

. under this scherae were pnly posted fron Se.3_)te1.::iber; 1981 onwards~ ·Till 

:then one. Sen~or Researc!1 Assistant was maU:aging the scheme wi t.h the 

supporting assistance of· Orissa Agricultural Developnent Project 

Specialists. During the year llllder report, four breeding trials, three 

agronomical and three entonological trials were conducted. 

1. 2 Location . 

The Res.earch Station is si tunted at 18.20° N and. si.30°: E irl" 

the district of I~oraput- in· Orissae It i; focat(;:<.~ at an al t1t.ude of· 

1:501* n above mean .. sea le"v:el. 'l'here are five hillocks and two jholas 

(low land)~ There are several gullies wt;l'ich originate fr6:o the hills 
;r 

.=J.nC.1 teminate in a rivulet called "Golgadda11 • rhe gullies are fill~d 

with water on:J,y during rl'l.iny days and dry up as soon as the· rain stops. 

The nearby_Minor Irrigation Project is having its ~eft side canal to a 

_len,gth. of 1500 a inside the Research Station h<wing an a:v:~cut ;:'l.rea of 

·about qQ. hectares •. The irrigation weiter .. is 1available from October to 

February. Therefore, the Hesearch Station is fully dependant on 

rainfall. 

1.3 The Soil 

The soil of the f_arm are. red with 'sandy-loan to snndy-clay-:-loao 

i!l texture. The· pH varies from 5.0 6.3 •. It is poor in· basic cations 

and soluble salt, co.ntents, whereas. it is rich in oxides or' iro11 and 

aluminilll:l. It is deficient in nitrogenous phosphates •. 
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1.4. Weather 

The weather data for 1981-82 ·is presented in the Table IV .1. 

Table IV .1: ' . Weather at·:"Semiliguda, 1981-82 

Met .• 
Week 

22 
23 
21,i, 

25 

Dates 

May-June 
June 
June 
Jurie 
June..:.July 
July 
July 
July 
July 
July-41.ugust 
August 
August: 

·26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
J6 

. August 

37 
38 
39 
40 
41 
42 
43 
44 

··· Aug.-Sept. 
Sept. 
Sept. 
Sept. 
Sept •.. 
October 
October 
October 
October 
Oct.-Nov. 

20-3 
4-10 

11-17 
18-24 
25-1 

2-8 
9-15 

16-22 
23-29 
:W-5 

6-12 
13-19 
20-26 
27-2 
'3-9 

10"".'16 
17-23 
24-30 
1-7 
8-11=!: 

15~21 

22-28 
29-4 

Rainfall 
(mn) 

66.9 
7i.6 
46.8 
11.6 
50.6 
23.3 
97.4 
30.1 
22.9 
51.4 

128.2. 
44.2 
l16.6 
4_8.7 
52.3 

. ·138-3 
53.9 
50.5 

1.5 Minor Millets in Orissa 

Rainy 
Days 

.. . 

4 
2 
3 
5 
7 
7 
7 
6 
q 

7 
5 
6 
.5 
6 

. 2 
5. 
5 
6 
0 
0 
0 
0 
0 

Temperature Hunidity 
( oC) (%) 

Min' Max Min Max 

16.3 
17.9 
17.1 
16.7 
16.0 
16.3 
17.2 
16.4 
16.6 
16.3 
15.8 
1'6•0 
15.7 
15.3 
15.5 
H,.2 · 
15.4: 
15-..9 
13.9 
9.5 
8.5 

11.7 
11.3 

. 32.8 48.3 
31.l.1: 43.1 
32.2 l+.7•3 
27.4 65.6 
25.3' 77 .o 
24:.6 
24 .. 6 
26.Q. 
27.3 

80.4 
75.,,1 

· . .?'Jr:-~ 
73.4 

26.3 G0.3 
23.8 73.9 
24. 7 . 74: .7 
26.6 .75.6 
27 .o 76.1 
26.8 75.1' 
26.9 70 .. 4 
26~6 69.7 
26.5 72.2 
2s.·5 55.1* 
27.3 39.4: 
28. 7 :59 .4 

' 28.4 4:3 .. 1 
28.5 39o4 

78.·3 
76.9 
86.3 
85.1 
90.7 
90.1 
90.3 
91.1 
93o3 
92.6 
90.4: 
92.1 
.91.4 
93.7 
92.1* 
93.1 
88.0 
92.1 
91.5 
87.7 
88.3 
87.7 
86.7 

Minor willets forn the staple food of larger section of the 
·' 

tribal and hilly people. They are cultivated in plains. and slopes 

under pureljr ·rainfed conditions. They are cultivated mainly during 
' • '.•I' • 

llliarif, and to a limited extent in rabi season. So, minor '?illet crops 

need to be evaluated both in the plains (with water stress condition), 

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

The minor oillets occupy an area of 2,08,502 hectares in the 

State of Orissa (Table IV.2). 

I 

I 
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* Table IV.2: . Hin0r J.;Jillets in Orissa 

District , . li.rea 
(Hectares) 

:Onlasore 189 
Bolangir 233813 
Cut ta.ck 909 
.!J.henkanal 17821,\ 
Ganjar.1 6494 
KalahanC.i . 57246' 
Keonjhar 3137 
Kora put 59009 
Mayurbhanj 5616 
Phulbani 15949 
Puri 7lJ8 
Sal':!balpur 17993 
Bunde.rgarh 

·Total 208502 

Prr~ducti8n 

(Tonrws) 

80 
569n 
·455 

2961± 
3613 

15795 
627 

21774 
2247 
2392 

224 
7023 

63692 

* Source~ Orissa,.Agriculturel Statistics, 1979-<JO. 

Yield_ 
(q/fia) 

4.2 
2.4 
5.0 
1.7 
5.~6 
2. (] 
2.0. 
3.7 
4.0 
L5 
3.0 
4:. 3 

3.1 

The tribal and hilly people are cultivating a v~ricty cf 

species and cnltivars of fhff-erent ninor nillets und_er varied 

agroc limatic conditions.. JJepending uf.;on tlleir needs, these are 

., .. 

sown as pre-;::ionsoon, o.onsoon · <:'nd post-nonsoon crc,ps, with a view to 
.,...,._ - ' - " " , .• - . ··- .... . ~ . ·•"'4 - .... ,_,J. ··~·-· ··~·. '. --- ......... - .. ,.,......, ··>'·.... .... ·~··· - ... ·-- ,. 

ni_ticate the acute food shortage faced froo tine to tfoe by them. 

The-· r::i'iior r:iillefs --~r:~ elt.he:~---··· raised" a~· piirc. ·0r nixed -~1th -~·orgnunr; 
i::taize,"other DillGts and'pulses. These crops arc drought resistant, 

. ' 

s.ui te.d. for the worst . soi 1. conditions and. cf short. duration~ Jt"or. this' ' . . 

rea:s'on. the tribal peop.le '_de not want to lenve these crors. at all even 

though; their yields arp low. Hence, n~nor _:o.illcts rccrni~e ir:irnediate 

'research and develq:n_eilt to inprcive the_ pr_oductivi ty arid" -production •. 
. , ' 

2 • . VAHIETAL TI1PROVDIBNT 

2.,1-. Evaluation Trial 

The per:fo:ci.ance .. of 7 a(:vanced ent;ries was ev~duat~e(l in a 

-rand0nised -block--design"-replicated--thr.ee ·-tiGes •--.Two' _checks_Kornput 

Lcce:l and K 2 were also includec~. The plot size 1~ns 3.75 n x 2.75 n 



:·;'·'.. . :·;: ~- ·- ... 

; __ ... ! .• 

. ;. -~ - . ;~- . :..- ··:.f: '-~ J .! .. '1/"': -~-.-

• . . ' ' r'. r·! -... ,1,.:::.·,~r~:::.~~ :11·1\J 1.·1:_:·~.;l:'._:.i';. 
::'.)',•-.·: _r,_11·1; -1·, ·z. --.-..:.- .. ,, .. 4·:- ·:·"·····~l , -:· --~·u.~,,~- --~··::r . ~, ·) .... _:/\·:..1'./ 
.... ":J :-~~···-· . ..: _,1~ .• -, ..... ,, ·'" :~~ ·,72· ',\ :·;:i;. 

,- ~ -·' - .. rj:J[;'.lJ'i .-,-.:.,f."_:_:-J,-'"1,.!• :''.f:_(·:,~-~\'.,. 'l.[:;{\_,; ·.~i~}).j).ti .. t :0ts-:.i.!'~·~;·t;·t.i ~~· 1~~-~;:=··)~~·'L .~1,j.: . .t.:.J1:t· "~~~:~r;_i!i.1 1; - _ • 

andrcwas•.iifer.t:Hi.zed--lw.i:th'.i'.!)O·,\~' N•Li15vzg.·.PjO .-.)~JJ.:~~1~·1t~{''If.~·O/J!i'a;. d-~~iM~-~':·-~ . 
• • • - ;;. ;:· v ·"·" ._.; ,, 2 5 •; ... ·.1 .. _-;· . "' 2 ,; •, ; . ' ..... _ 

crop was pla~~.~d o:n 22~~1it.~,1~,:ll'J~e:~·~:Miii!~,IB:~yflsii·~.ere low (Tablc~":i:V\t3t'_1 

• •• • -. ·, \,: ·: , 1 ~~. ~ ~; :. ~ - • • _ 1 1 { · ; ~ ~ L ;·; ,_ ~:. 

Dindor.i-1 · outyl.elding all. o'fli~r entries• ,Ye::(y:~'e~~:.W.'L9.~<M~~·Il:.G-t~ j:t,A 
:':,.;'- l-,'' '~ ~ -·""-~--~----,. r - . 

vari.eties 'We:re~'. performing be.tter than nid rnat·ur'iiig genotypes ,-:inai'c'a:'ting 
. r 1-'t 11 ·(~·r;:t·f~:-;f;-',\r.:~ ar~. 1,_r.:;~:i·:J~-r.s J._~~j~f.LD'l.:·f.1 \\" 1-0 .. :)~Ji1:;.c.: . .':~·;°i~9::J_ ·~:~µ,,~·:,'1. . ..:.~'·i ··1 -i 

the necess1t~;..-t() relate growth to weather• - : 
±uq.~;.::f.Ll...;__a,:,i_~";f,:;;,._ .;)..w.'.L ..... ..;.0 ,; ~ <:.;): ..... ,;, •.J-'{.f!-~i..--4;~.Jc:.~ r,._[ I-q.&tf-·f1:':1-i~;; ~~J-e-•0+.-; r ·~~""•iH-"':K~~~: 

Tabl~; .IY.~9 t; \,l'{~f onnanc~ <ofthSeil ~ci'.~d .:~!~~~.~'.~r.~Ji:Llt~~~.-~.22:!._~z l:'.~_.J...l:i·~
1

'.5":!:. 
____ ..,....,,~ ... --.._ .... ,.,,... ............. _...._,->o.••--~·~ • ..__.,.,_ __ .,_.___,,__ • ...._ ~·' o<••-- ---·•-u•o-

0 • 

Entry 
. Tillers· .. No. '"'····' .. Height '.Days i"to [ ·t :;," ·::'Paiifole:Y''' 'Yield 
Basal Effective (era) 50% Matu- Length (q/ha) 

;_,;.: i·, ·r ·· ... :: .. , , i r: t: :- ·1·1 ~; ·,;}!?·~~-r~sl,,'~~Y :1·:·;1 (~.~L .:· ,,:: ::· 

•li'. iJ.·).'.·:· ... ·vc-', . ','.·' o,_,~J:•:.JlA!'T:A.~~":OF..)Ni-~;${:·!· , ,.,.,. :.nc c':.;"I!,:.,. .•. · ,c; 

3.1 Effe~t of :~ate .of Sow~~51 ,;:.~~:.:·.~- :~, 1 ~ ,I:~,~·~1; .. ·,,· .",_~~1 ........ :~ 
The exp:eiiment was conducted dur;j,µg lilifir,if·,'l..1-9-~.L.~fi:t~.'..:.tabdorai:~~~ 

' a.'-. • '. " . - ' > • 

block desi~ ·w_ith !?even ·replicatl.on.s ~9 .fiµd~ut 'ik~ .~µit~b,1¢ P,a,:~·e·.'.fJ~. ·r. \\~ :{:·1~f(~r.:it· ... 1 ·:·: 8i3'>,~ ;~:j~-~·r~i1~~~~ !'~>~:;t'.,, ... ·.·. \ !.-: ... ~ .. ~;·:--~-.·-"" ......... ). ·-!'L -· ~ . •. 1 

sowi~~·~'~0~ ·~~ ;-t~.;~ .~,14 ,Z~.~:·.~~'~1. ;:-~;~}:~-~~,~~~~ .jl~~f P_~~-2:£~,ah ~.-.,ol:-~ti-t.;:,: ~8,~,.~9~.0,1 .• 

was ao'~e~oii""--s..:p~81_, 18-6~1 a,nq,,2~7,-rf31 i~.~Q.p,.x·~··rn P~9,t.s,~. 'f·he .. ~ei;*.~l,~.t.. 
~~ (\ ~·~~ x 1:; ·{:?"\~:;{~ r-.~"',\;( ~}~\J~-:. J·~J·; )!•, l ... ·,~ .. J··d.!.,.)11.£ 0.~:..:~~r-- .... ~~-::::.~ ..... :.~ .... :-~~.._.~ ... -~:~~.~-;:-.......... : ..... ~ ... -~u• 

zer wa .. :·s~·applie&·@"·N ... 30,--p205;::;.t_5 .. and-·K2n::15··:rrg/~a. 15 kg. eac~ .. of N_! 
P

2
o

5 
and K

2
o _was. applie':.l1 : as~ basal; do.se ~rid. the" rk!~t t5· kg''N· ~ias"' applied 

three weeks after sowing.. · · 
. - ~ i ; . ' ! : • ~ :..... : i"; •J.'i. -

5 -_,r'. • '. ' 

The d_at-e,~.o# .so"Wing h~ve mai;·!rnd_J,~:ffect;on,the.graiiryie1.q .~"·:j -·~;, 

{Table. IV ~zlj .", ·-S~ljlng of E•miliare .pn 8~;;-81.:res!li:ted ·in .naxiauw. yield:'. 

as corapnr~d- .. t~,~4~ ~~~er d,.ates of i;io~{.ng~ .. Delaying '(:.he date-.·of sowing_'::' 
. : ' \'{ :.1 { ' • . ,1 . ' • -',. • • • • ~ •• _: , - • . - • • . -<• -

by 10 days '.;~e~ill~e.d. in J,,,l per cent ~~duction in _yield. 
• ZI ! ' >, ' ~ ~, • • • ·' • . 

'\ 

.. ~ . t f J . 

' ' ,. 

. ;.. : i· ~· 

•. ': •• ~ •. ,_i ·. ;_:. :·.: 



73 

T a·ble IV .4: Effect of Date of Gow inf~ on Yield m1d Maturity of 
f •niliare 

D·ate of 
l3_owin~: 

H~·~uri ty Yield 
i]2n~·~-.-~~~-··.<.a~./.~h~a~)~·~-.--.-~~-.-~ 

71 
71 

2-7-81 68 

C.D. 0.05% 1.·2 . 

3.2 Effect. of Plant Density 

The trial was 1aiC:. out in a split _r;lot ci'2sign wit.h inter row 

spacing as the main plat and intra..;.row ~.pacing as i:,be sub plot ( 5 x. 2r21) 

with fom.· replications. The variety Koraput_ local was sown on 10-6-81 

and was harvested on 24-8-81. The :fertilizers were applied c<JJ }O 'kg-N, 

15 kg P0 0
5 

and 15 kg 1\nO/ha. AC:e~'1.~2te pl.ant. protection r.ieasures were 
~. ,;. 

taken against the r:iid~~:e infestntion at jointing stage (Nuvacron-

1.0 lit/ha). 

. . 

'.I.' able IV .5: Yield of grains a::: affected by vary:i.ag cleg):'ee of··· 
plant density of f.miliar.£, (q/ha) 

Intra-row Inter-row 
SE_~cing (cm) 10 

5. . ·21.8 

10 20.6 

15 18.3 

20 16.5 

Mean 19.3 

""'' 

spacing 
1r;; , 

21~9 

23.0 

19.0 
14.8 

19~7 

{ ci,1) 
20 

.2i.5 
20.3. 

11! .8 

15.5 

1s.o 

. Mean 

21.7 
21.3 

17.3 
_15.6 

CD 5% for Intra-row spacing = 1.9 

There is no significant difference between inter-row spa~ings 

(Table IV •5), whereas significant difiere.nces w~re -observec.t. ·between 
./ . . ' .· . . 

inirn -row spacings. Intra-row spe .. cing of 5 to 10 cc gave higher yielu 

than the wif,er spacings. It is better to go :for 5 to' 10 en intra-ro.w 

spacing for achieving better grain yield, which confiroed the previous 

year's result (1980-81). 



3 ,-z . .) Intercropping of Panicu.~ nilia.re with ?ip:eonpe<.:. 

.An experi;-1ent was laidout in a randonized block design with 

four replications to sti:vly the effect of F.niliarc (variety Rorapn.t 

local) ~ntercropped with pigeonpea7 a locel pulse crop• T.he plot 

size 'ms 10 m x 8 m. 20 kg N~ 20 kg i~2o_ and 10 lr.p.: t~ 0 was1 aprliecl •. 
• '.J - 2 . 

Ni troEen was applied in two . splits, 10 kc as basal and the rest· 10 ;_,g 

as topdressing three weeks after germination. Pii;:eonpea was sowI:. on 

s.f .. 81 and harvested on 18.12.81 and z.niliare was sc-im' on 25.6.01 and. 

hervested on 24.8.81. 

Table IV .6: Grain Yield nntl Econori1,ic6 of Little Millet· Pigeonp~a 
Intercropping 

System· Yield (a/ha) 
LHtle 
millet 

Pii:;:eonpea 

Gross 
J:-;eturns 
t~· ) 
'ii.S • 

Little millet (Pure) 
Little millet 1R + Pig:eon
;.:iea 1R 
Little millet 2R + Pigeon-
pea 1H. 

8 .. 3. 
7.8 

Little millet 3R + Pigeon- 6.9 
pea 1R 
Pigeonpea. (Pure) 

C.D. 5% 
· .... >' 

Little niilet : Rs. 1.05/kg 

0.2 

0.2 

2.4 

866 •. 25 
894.69 

802.29 

775.89 

716.25 

E.s. 3/kg 

Pigeonpea suffered naxbmn· loss in ['.:rnin yield 1<n· little · 

oillet-pigeonpea intercropping sysfeo confirning that :·~fr~e two'.;'crops 

are not compatible. 

4.. PEST YlANAGEIVfill\'T 

J,i;.1 Effect of Date of Sowin11: on Shootfly 

. ~. -, 

Severi plantings. were done at 10 ().ays interval in a rand:x1ized 

. block design replicated three times and fertilized with 20 kg N, 10 k[<; 

. .P
2
o;·antl 10 kg K

2
0/ha. Snootfly count was done 30 days after [;Gmination~ 
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~ , . .,~~±7~ 

Very •early end very late plantings recorded lo~1~~::f'.ncidence of 

shooi;fly .(~able .IV ~7) ," ihdic~t±ng the. relattionshiP,Jf~i~li· weather and. 
. 'il! . 

':! . ":'l~f.·' .. , ' . ·. , •. _ varieties. 
. '. 

·.·-
-'~' 

Date ·of S.o"wing: .. · 
. .. 

o.:..C--01 
18-6-81 
28-.6-81 
iz.-7:..e1. 
29'."'7~~ 
13-8-81 
28-0-81 

~- -.... ..._, ~ .. ; ;.".. ~ . . •· ~ - . .-: . 

·,, . 

. ·-:. 

z..2 Insecticidal Contro1··of Shoo.tflv _ 

. •'·; 

~h~~tfly. Da.--nc~ge; .. 
· rer cent)· . 

- ·.·:: 25.67 . 
'1*3.33: . 
·. ~7--50 . 
. 51.33. 

- .1*1.67 
36.50. 

. 2'1.00 .. ' 

N~S. -, :· 

. .. 
\ . - ~:·' ' ' \ 

'l· 

" ... 
' . 

. '·- ..... 

, .. ,•,, .. 
,-.. 

and _~pray wer~' tried against· shtiot~ly. in· 1,{or.~put · 1-0ca.l':iri :El. 'ran~omi_iied 
blo~k d~s-i.gi:i_· .replicated ;three tii:nes. The plot size· --~a~ 7 m .x 3 b~ ~-

... and ~ns: fe~tilii~d wit~ 3~·::itg' N, 15 .. kg-'P20i'. and .1·1 --~::K20/ha~· ~ ::~:h~(·:~: . 
. shootfly ·count' was. t~en: 25 days after' plaii~.illg (17-6-Q1}~: .' .... ': \''.;~· . 

. ".\ 

·Table _IY .8: . ;Effect of· Insect.icide:s on. Shoot'f ly damage and 
: .. ·, '.·,, ·,. ,.'.Grf.l.in Yi~ld.of.£9miliare.··.- ... ··· .. :"··· - "'.. ,: .. _;·:·:;:·, .. 

. :. 

·Name of the Insecticides· 
... . .. :. , . 

· .·:'Dose-

.. -~~ t:df:l~ 
· Infesta•· · "Yield 

t:lqn : · . . (q/h~): 

Qui.nolphos .. ,. · · · ' . · , : 0.05,% ., · 25i0 
fhosphamidon. . 'o .• 05~.'' 26.1* 
Methyldemeton· ·. '· ~- .. O~d5%' . '· 11.'o: 
Dichoorovoa · 0.05%. .. · J5.~() 
Dimj thoate .. . . . . . . . . . . __ o ~05% 30. 2 

· Cerbofuran '+ Chloropyriphos-@·:;)~~os% :·,. ·" :·o•5kg 11.0 
control · · _ ,,_, .... ; ;:< .. < ... '19,,a. 

. .,. '. ' . ~'· . :, . ';- . - . '.\ .. 

c.D_~, (o_,,05) 

',,, ·, .. - ' 

··. ,-, 

6.1. 
:1.0; .. 
7.1 

. : .. 5.'1 ... 
·6.3 

' " 7 ~1 
.. ·::.'.\~.1 

1.7 . 
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Metb.yl-de.::ietcn a..--:td Ca:rb~~~urr.c.n trcc.-..ti.:-;ents a:-":forded best control 

e'nd Dichlorovo~ (Tnble IV .8). The "best gri:«in. yield -;1as record.?u. in 

lfothyl-demeton and C3'i:rl:1ofn_n,n tre<:!tE:a plots ·,vhe:re t:O.e l:2rcentage of 

shootfly was significantly lesser than -tb.e_,ot~;:a::c-· treafa.ients. 

5. HIGELIGE?I'S OF :ifiES&'.cHCE 

5.1 Varietal Inprovenent 

The perforonnce of early varieties like Dindori 1, Uuaria and 

Koraput local was better than late varieties lilw K 2. 

5.2 Mana€ement. of Inputs 

Early plantings with the onset of r:ionsoon bad given higher yields. 

Delaying the date of sowing by 10 days resulte2 in q1 per cent reduction 

in yield •. 

Inter row spncing ·of 10 to 20 er:.! and intra row spncing of 5 to HJ c;_, 

had given ne.xim.UD. grain yields. 
. . 

Li ttl\ millet-pigeu:.1pea intercropping systeri was not. as profitable 

as pure little millet plac~ting. 

5.3 Pest Management 

Very ea~ly (June 9) ·and very late (August 28) plantings had similar 

shootfly incidence. 

Methyl Demeton 0.05 % a.i./ha reduced the incidcpce of shootfly9 

in addition to returning high grain yields. 
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CHAPTER V 

PROSO OR· COMMON MILLET - Pi!1'1ICUM MILIACEUM L. 

1. n Il-TTRODUCTION 

1·.1 General 

Except little millet, proso r1illet, barnyard millet, foxtail 

mille.t or Italian millet and kodo inillet ara ~~:r.own ·in Nor:th and 

Central Bihar. The centre for the iraprovement o'f th~s~ crops is 
.. ·• • • i;. :• - • • 

·. 101cateq at: Dholi. Besides, ragi which forms ·the st~ff of life· of 
a larger section of poo;r fa:rmers ·and down-trodden people is .also· 

!!rown in Bihar. The ~Hlets are c:Iiiefly g;rown during kharif season,, 
._,., . . . . - . . . ·-

except pros~ millet which is mainly cultivated during summer season. 

Multi-dis~iplinary approach forms the .basis ·for-millet improveme.~t · . . . 
at Dholi. 

1. 2 Weather Condition · 

· · · Though the total rainfall received during the season was more 

than-Iiormar, the distribution was quite abI1.ornal .(Table V.1)~ 

T:a:hl:e; V .1. .. Weathet Data, Dholi . . ..,, 

Met·,· ·Dates Rainfall Rainy Temperature . Humidity 
·week· (mm) ·Days· . ~oc2 • .. (~} 

Min ··'Max Min Max 

22 May~un,e 28-3 
" 

5.8. . 2· 23·.o: 31.5 44,6 . 72.7 
23 JUn.e 4-'10 33~8 .. ·1 24;.7' 36.·7' . 37,6 63.0 
24 June 11-17 o.o O· .26.0 30.8. 32~8 . 55.4 
25 June 18-24 6.3 1 26.8 36c.O· .{t-3,.5. : 54•3 
26 June-July 25-1 30.0 3 26,2 32.Pi 46.o .57.1 
27 July 2~ 23500 5 .24 ... 4 29.7 -44.3. 58.6 
28 July . - 9~15 44 .. 3 ·1 . 25 .. 7 32•7· 4lle4 · 62~0 
29 July . 16-22· ·254.,0. . "7 25.f 30~4 52~Q ;··65.3 
30, July· 23-29 43o0 4 ·26~6 33.3 41.7"'·59.4 -
31 July--Aug• 30-5 100q0 5 25c:6 . 31.1 ·43.7 '60.0 
32 August 6-12:' lio.3 1 ·27 .. 3 33.,0 46~4 56.7 
·33 August . 13-19 25~3 1 26.5. 33.,7 . ' . 47 •3 64.0 
34 August _ 20-26 263.8 6 24.3 33.5 48.s· ... ()6. 7 
35 Aug~Sept. 27-2 . 37.5 2 26.0 ·31.,7 33.0 58.8 .. 
36 Sept.· 3'"-9: ·151~8 6 .24.4 ... 31.7 49.0 . 62.5 
37 Sept. ··10-16 . 44.3-: 3 25~0· 31.0 49 •. 4- 65,.3 
38 Sept .. 17-23 5!'5 ·2 24-~8 32.3 4·7.~ 72.8 
39 Sept,. ·. 2q...;.30 1~3 '1. 25.9 33•7 44.1' .69.0. 
40 O~t. 1-7 '_O.,O o· -22".9 32.,5 47.-5 73.7 
41 Oct.· 8-14 /o.o · 0 20 .. 0 32.,6 45.7. 76~3 
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2.o GENETIC RESOD1WES 
.. ~ 

2.1 New Collections 

Thirty five new proso millets were collected.fro~ three districts 

of Bihar. 

2~2 Maintenance an<l Evaluation 

Gei1etic stocks. numbering 510 were planted in an augnented 

randomise!i .block de,sign for sitrnHaneous ev2luation andmul tiplication. 

3 . v AR:rnrAL JMPF.,QVEI'tLBNT 

3 >i' Pure Line Selections 

'< · Selected· single plant. selections of Shyan Cheena (17) ~ 
BR (15), MS q872 (13) and PM 29 (17) were evaluated in separate 

trials. Each trial was planted in a randonised block design· 

replicated three times. The gross plot (3 rn x 1.5 rn) was fertilized 

~ith 4o kg N, 20 kg P2o5 and~ 20 kg KiJ/ha. 

The differences among the treatnents: w'er~ insignificant~ · However, 

.'"··5·selections of Shyam Cl:eena, 9 selec-tions ·of' BR 7 and 4 selections . ~ . ' . . . .. '" ' ' . . 

of ... .?~~ .29 .. exceeded th,eir .parental checks ·in grain yield (Table v·.2}; 
eripl:ii.~hiDg. tJ:i? fodivid"ti~l perf orriance and residual variability. ' 

None o~. the s~le~tio~s .of .MS 4872·-exc.elled'the parent, indicating 

t~e: population rather than incHviqual perfoimance • ·~ ,! 

j .• 2 Station Trial · 

J.2.1·Pef.fomance of New Selections Twelve new selections ·were• 

;--~oripar~d. in a ~andooized block design fou~ times using Shyan "(,'heena, 

Ran Cheeha and,,MS l.1872-as checks'. The gross p~ot_of size 3·m x:t.5 m 

~as f~f,tilize~ ~ith 40 ~g·N, 20 kg P2o5 . ~~d 20 kg K.2~/ha~ 
The variet'al differences were significant •.. ~he perforriMce of 

. ·s~lect,ions that exceH~d the lowest yield'ing check is listed .(Table v.3). 

:Two sele_ctions.f ·!5013 atld 5136 excelled aJ\ the checksL 'in .~h.~:lr 
"'p~rf?_~ance giving a pet day productivitY,'.-of 3S .to·;39 kg; 

.. 
. •· ! ~. ": .,,,·· 



Table V.2 

Entry 

·Bu 7. 
HS 4872 
5s3·0 · 
5764 
5823 
5789 
5792 

79 

P~rforMance of Pure ~ine Selections· of Proso Millet ' 

·--.- Maturity --.--Yield __ .:·--· p;;"au~tion/boy 
. (Days} . . . (.9i'.!1.§1"_. · · · (kg)· ·· · 

I . ' 

1. ·§£1-van CheenrL.§1]..ectioas · 

7;,_ 17.2 25.7 - . 
72 17 ;:: 24.3 ; ._.... 

',_ .... 

70 17.,3 24.8 : 

70 17•:i. 24 .Li 
69 16elf 23.s 
69 :5~2 23.5 
70 1-1.t.9 21 .. 3 

Shyan Cheena 70 14.9 21.3 ... -

5524 
5451 
MS 4872 
5475 
5460 
51.!54 
51158 
5521 
5483 
5506 
BR 7 

Bfi. 7 
MS .li87g 
5754 
5688 
5720 
5726. 

. l?M '29 

HS ~872 
BR 7. 

. 5641 
5681 . 

.... _ .. J!. BR 7 Se!ections -
67 
69 
74 
69 
69 
68 
67 
67 
69 
69 

. 6'} 

- . ' ... . 

18 ... 2 
17~7 
~6~7 
16.3 
16.2 

• 16.,J.. 
~507 

. i5~7 
'15~6 
15.S 
::_,~.;,9 

J •.. ;r 29 Select.font:: .,._ ...... ____ _ 

. ,_; 

.71 
72 
68 -

69 
14 
68 
69 

72 
70 .. 
70 
68 

18~2 
17 ,,:; 

"17.3 
17,,::_ 
~ -~ r 
..!.. .),,,, 

Ht,~9 
1I;, .9 

18 .. 4. 
18.1 
i7.7 
·i7~3 

27.2 
25.6 
22.5 
23.7 
23·.5 
23•7 
23.4. 

23 .. 4 
22.6 
2206 
21.1 

.25.7 
24.3 
25.5 
24.8 
21.9 
21.9 
21.6 

~5 .. 6' 
25.9 
25.~. 

25.5 
,;' .. 
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Table V~3 Perfornance of Selec·ter: P:;:·r.so Millets 

Entry 

5013 
5136 
Shyan Cheena 
MS 4872 
5061 
5245 
5406 
5014 
·5125 
Ran Cheena 

CD5% 

4.1 General 

Maturity Yield Procuct~on/Day 
(Day~) f qf -, 'l ) °' 11a) ~kg' 

71 27.6 39o0 
- 70 24n2 )i1.5 

67 23.S 35.7 
72 239::_ 32.1 
-~71 23.0 32~4 

78 2~.1 28~3 
66 21.-8 33.0 
69 21 e7 31.4 
66 20.6 31.2 
66 20.6 31.2 

3.0 

4 .MANAGE!IIBNT OF INPtJTS 

During the year 1981, fifteen experinents (8 in proso nillet, 

2 in.Echinochloa, 2 in Setaria and 2 in-ragi) were conducteu. The 

experimental plots were sandy loam in nature. The proso r.lillet 

experiments were CO::'JJ;uct.;:.i:~ de.~:::.ng 1',ebruary to .April' and September 

to _October, 1981. Proso nillet nixed cropping and res'idual fertility 

trials were conducted during September to Novenber, 1981, the results 

of which are sti 11 awaited.. ri.s and when requir~d, lif'3 saving 

irrigation:_ was providedo 

4.2 Identi:tica+ion of E_9otynes for Drwli 

This trial wbs conduct<~d with the objective of identifying 
1: 

a suitable variety of proso millet for the agroclirrntic conditions of 

Dholi. Six varieties were planted in a randoBizeo block design with 

four replications in 5 r1 x ~ r.1 plots~ The net plot size wns 4.5 m x 

3.5 n • Seeds were sown in.rows 25 cm apart. 

The differences in grain yield between varieties of prqsq 

·nillet were non-significant during 1981 (Table V .4). However Bh 7 
yield . 

recorded the highest grairfover a 3 year period, followed by 

Shyan cheena. 
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Table V.4 of Seiected Proso 
,, 

·1. 

: Perf oirmance Millets 

Varieties 1979. 1980 I9EI Re an 

' MS 4872 . 8.B 25.2 .·. 20.3 13.1 
MS 1914··,' 9.3. 24•0 19~7 17.7 . ' .r .:. : ·, . 
PM 29 9.7 26.3 20.2 18.7 

19.4 19.6 
i 

Shvati .Cheena 11.1 28.3 
.. : ~ ; 

Bn 7 15.4 ·29.0 .. 21.8. 22.1 
Local 9.0 23.5 20.0 17.5 

... i 

Mean 10.5 26~0 20.2· 18.9 
SE m/plot( q/ha) 1.9 J.3. 1.0 
CD 5 % {q/ha) . 2.9 3.9 N.S. 
CV% 18.2 10~0. 9.72 

,. 

4.3 Sowing Dates x Varieties 

4.3.1 Sumraer : The trial consisted of 20 treat~ent ~ombi~ations of 

five dates (15 February, 1st March, 15th March, 1st April arid ~5th April) 

and four varieties (BR•7, PM 29, MS lt872 and Bi(g)'.' They wer~'.i~i~·out 
in a split plot design with three replications in plots' h~ving'.a gt~ee 
size of 1·~6 rn. x 5 ri (sub plot) and net size.of 1.2 ci x 4.5 m. :Seeds 

·,; 

were sowu. in rows 20 cm apart. 

Table V.5 . Effect. of. Planting. Tir:ie on Prosp Millets .. 
Sowing Date Grain Yield ~ 9Lha~ · 

BR 7 .. PM 29 MS 4872 BR .9 ·Mean 

February 15 27.2 26.5 27.s 19 .. i. 25~2, 
March 1 28.4 22.B -27.8 ... '24.7 25.9. 
March 15 33.3 28.2 27.s 27.8 29.3 
April 1 22~2 13.0· 11.7. 22.8· 17~4 
April 15 16.7 .. 11.7. 12.9· 10.6 12.8 " 

Mean 25.6 "20.5 21.5 21.0 '22;"!1 . 

Variety BR 7 gave sign if ica~tiy higher grain 'yie.ld th~n PM 29, 
' . ' 

MS 4872 and BR 9·(Table·v.5)'. The latter three yarieties were ~t par. 
\ ~ . . . .. ., . 

Grain yield increased till 15th March '·and t.hen. declined.. March 15. sowing 
.. '.. ". . 

was found significantly superior to 15th February, 1st March,, 1st ApI_"il 

and 15th April plantings. 
• • " • ' . : ~ I : 

4.3.2 .fu!hi·: The .trial ,with four C!,at.e.s =o~ sowing (10""'.'9~1, 20'.""9-81, 

30-9-81 and 10-10-81) and three varieties (Ff.A,U M"'.'1, Bi=:. 7 and MS 4872) was 

conducted.in-.a .randomised bloc~ design with three replications in plots 
·•.• • • I • • ' .- • ' ; • ' ~· ' 

neasuring.2.25. m x 4•5 m. The crop.is still st.anding in the field .. 
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1*.4 !f2Eillonse to Nl"k.ogen! Ph<~gph9_r~~ and Pu-;;~-

• ' 1 -" -"-h -1 1 .10 .-.0 '·O '· lb ) h . f This trial cons1s'{,eu O.L .,, l'ee _eve s \ : •. : , "f Kg, - 2 eac· o 

nitrogen, phosphorus an<;l potash., · '.f'he. qbjec-tiv·~ .~r;s to: :find ciut 'th~ 
response of' Bil 7 to varying leveJ:u •i} ~·T 1 • P

2
· o;;: -c.nd IC·i:,-o"c·ornbi.nat:iofrs ~ 

. . } - 3 . 
All these. treatment cor:ibinatiq~c we:.:e ist·~ o~d; :::.~:r 3 cofff~.~~d;in~ 
design with two replic.at:i_o1w , :t,ll ;P~-ots having a si:;>;e of ;';: 

. . . 
"' ~ -., . -', .:·r ·: ;·~, ;.::···. . .: 22.5 co. anart.,.. . . rows . ~ ~:- ~ .. . . . . . . ! . . ' . .~ .. -._:'. ·-.. · ~ .... ··., ....... , .... •r>' ~ 

. ' 
. c-. ·:-... : ..... -~·.,.. .... , •••• .. :-

and K Fertili·z~tion EfJ;ect (q/h~} on. fi~.~~'o::· Millet· 
~872 .. ·. . B-R-7-·.-.-. __ _.. ................ _.' 

Table v.6 . N, l? . 
Fertilizers/ 
Dose 

N 0. 
N 20 
N 4CJ 

c n· 5 % 
p 0 
p 20 

. P l.i:o 
,... 

D 5 % \.; 

K 0 
IC 20 
K 40 

1979 i 980 .1'981' ' .. -- · Me an · 

.:,\ 

10cr>:l 
10 .. 7 .. 
12o4 

1.4 

10.6 .... 
1icS 

N.S. 

11.1 
1d~9 
11 .,8 -~· 

17n1 12.5' ;_ 
21~9. -19~1 
23e2 }2•5. 

2 .. 4 1.7 

20 .. 2 17 ·.O 
2D.i 17.4 
ZL9 19.6 

N.S. 1,,7 

'20.,4' t8.2 '.· 
. 20.; 11 ' ' 17 ··8 .... 

-,:. . ·· 21·,;3,.: :'.:··· :····18e0.· 

·.· 

·--J:J,;:J-! 
-17o2 
18.lJ 

15.9 
16.l.i 
17-~7 

.. ,:. 

l6~6 
16.l! 
17.,d 

C D· rj % ______ ....... _,_ ______ · :r-_r.;..·.;..s.;..; ____ ._N ,,S.i_..:.:.::.· - . N Q s •. ~-
... 

,-. V· %-V• • .. y. 174 3 . . 16~6 1)~2· 
~ .... 

··-

.. 

,, 1• •• 

The· ·grain yi-eld increased .;.rith increasing ·levels of nitrogen and 

phosphorous. T'ne differen.ces between N ·o and'N 2o, N o· and N-·40, · 

i; N 20 and_'N ~o, P o· and P 4'0 and P. 20. :and P -li:O. :\iere·. signif'ican:t dur{ng 

1981 (T"abl~ V ... 6)·., The effect of nitrogen was more substantial over a 

3 year period than P 
2
o
5 

a~d K
2
o, in BR 7 ~ 

. . . . . . ' ~ ·~· .' 

.. 5 ,, · D ISEASFY l-iANAGEl•IBNT:. ·•· 

5.1 Screening·. 
' .. ., ,• . 

5.1.1 Germolasm Anong the q29 genetic' st.o6ii:E< tested· ag"aih~t :- · 
-~ ~ ·." 

· Helminthosporilli'71. pariici-~iiliacai;. only 25 were,~ found:. m_oderat!i!ly '. 

·... . ··resistant (Table Y~7)·~ 
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Table V.7 Proso Millet Screening for Lenf Blight 

· ·· H.eactiori Class Nunbers· 
.... 

liesistant Nil 
... 

Moder,ately 9594, 960,ff, 9623, 9641, 9643, 9656, 9679, 9723, 
resistant. 9784, 9787·, 9791, 9808, 9896, 9903, 9904, 9905, 

991'0, 9944, 9947; 9948, ~ 9949, 9950, 9951, 9953, 
9954 and 9956. 

.. ···---·-···· ....... -~·····----. --· -·· . . ............ ·-·· ·~- ... .. --- .. .. ·····-· ·--·- .. ,. .. . ····· . -·· ...... -· 
Mod.arately 9567, 9568, 9571, 9574, 9578, 958·2, 9583, 9584, 
susceptible 9585; 9586, 9598, 9600, .. 9603, 9605, 9606, 9607; 

960_9, .96.15, ·. 9618, . ·9~20, 9621, 9622; 9624, 9625, 
9628, 9631, 9639, 9645, 9650; 9652, 9655, 9657, 
9658, 9662, 9663,_ 96~7, 9~6?, 9669, 967_1~ 9672, 
9673, 9674, 9675, 9678, 9680, "9682, 968~·, 9684, 
9685, 9686, 9687, 9691, 9692, 9695, 9696, 9697, 

, 
9700, 9701, 9704, 9706, 9707, 9708, 9709, 9713, 
9715, 97.18, 9721,_ 9722, 9724, 97·25, 9727, 9728, 
9730, 9731, 9732, 9733,:. 9734, 9736,; 9737, 9741, 
974.6, . 9748, 9749, 9751,' "9752, 9753~ 9755, 9756, 
9757, 9760., 9762, 9763 ,: ·. 9764 9 9766, 9768, 9769, 
9772, 9773, 9775, 9776, 9777' 9779, ~783, 9785, 
9786, 9788, 9789, 9790, "9.792, 9793, 979~, 9796, 
9797, 9798, 9799, 9800, 9801, )804, 9605, 9807, 
9$09, 9810, 9811, 9812, ·9s13, 9814, 9815, 9816, 
9817, 9820, 9821, , 9822, '9825, 9826, 9827, 9828, 
9830, 9831, 9834, 9B39,. '9840, 9841, 9~42, 9843, 
9852, 9853, 9856, 9866, Q869, 9870, 9~-· '/B74, ~Li •. '_, 

9876, 98Tl, 98"78, 9sso ,. ·9ss1, 9882, 98B3,. 9884, 
9885, 9887, 9890, 9894, ·9f395' ·9397? 9898, 9899, 
9902, 9907, 9908, 9909, ·9911 ' 9912, 9915, 9916, 
9917, 9S"'lt8, 9920, 9921, 99.249 9925, 9927, ·. 9929' 
9931,. 9934, 9937, 9939, ·9940, 9941, 9943., . 9%5, 
9946, 9952, 9955, 9963' ··9964' ·9066 9967_, 9968, . , ' 
9969, 9c_no, 9971, 9973, ·9975, 9976, 9.977' 9980' 
9981, 

·"' 

Susceptible 9596, 9569, 9570, 9573, ·9575, 9576, 9577' 9581, 
9587, 9588, 9589, 9592, ·9593' .9595, 9599, 9602, 
9604, 9613, 9614, 9616, ·9617' 9619, 9626, 9627, 
9630, 9632, 9635, 9637' '9638, 9640, 9642, 9644, 
9646, 964.7, 961!8, 964 9, ~9651, 9653, 9654., 9659, 
9660, 9661, 9664, 9665, 9666, 9670, 9676, 9677, 
9681, 96Gi3, 9689, 9693' "9694' 9698, 96G9 .. 9702 

~ ,., . , 
9703, 9705, 9710, 9711, '9712, 9714, 9716,-· 9717' 
9726, 9729, 9738, 9739, '9740, 9743, 9744, 971t5, 
9747, 9750, 9758, 9759, ·97_61, 9764, 9767, =9770, 
9771, 9774, 9778, 97so, ·97s1, 9782, 9795, 9802, 
9803, 9806, 9819, 98S3ti 9821=!:, 9829, 9832, 9833, 
9835, 9836, 9837, 9838, 98.~4,_ 9845, 984.6, 9848, 

. 9849., . 985t, .. 98.54' 9855, ... 9857, 9B5i..3, 9860, 9861 
. . . ' 9862, 9864,, 9865, 9867, 9868, 9t372, 9873,. 98799 

9886, .98S8, 9889, 9892, 9900, 9901, 9906, 9913, 
'". '9914, 9919,. 9922, 9923,, 9926' . 9928' 9930, 9932, 

9935, 9936, 9938, 9942, 9957' 9958, 9959, 9960, 
9961, 9965, 9972, 9974, 9978, 9979, 9982. 
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······ ··-· .•..... ~ . . . . . -·· -~· ... ··- ... ··~· ·- .. 

Highly susceptible 9572, 9679, 959(h 9591, 9596, 9597,"· '9601 ' 
9610, 9611, 9612, 9629, 9633, 9634, 9636, 

. 9690, 9719, 9720, 9735~ 974.2, 9754.·, 9818, 
9~~7~ 98~9, 98~3; 9875, 9891, 9893, 9933 
9962. '!: 

Table V.8: ! Evaluation of Breeding· Material 
·of Proso Millet. · . . · 

: • 1 

Var:lety 

BR 1 
BR 2 
PV 27 

· .. MS 1914 
· · PM 1685 

PV 17; 
BR 3 
GV 1 · 
GV 2 
BR 9· 
BR 11· 
PV 161 

. 1 ,: ?V 225 • 1 ' 
'.j .. 78 .1 : 
. ;\ 'V 6. "1.• •... 
. ·BR ';J. 
, ) I y 1.9 ;·· 

'·V 4;;!.·. 
,i .'MS 4872 
··!BR ,5.< 

VP 346 · 
co 1 
?M:29 
·p 1.62. ,· 

,. v 8. 
'MS 1" 
PV 196 
v 1.9.; 

. v 13 
.Bii. 4. , 

: MS 4.806/2 .. 
.•· BR B. 
... · . PV JS 
.· ... v .1.2. 

· Bii 12 
. Shy.am--Che.ena 

----~ 

Leaf Blight 
. . . d. ' . 

. ·1.50 .. 

... 1.50: 
1-.60 
1.66 ,.,o 

.· 3~80. 
' 3~80 .. 

'' :. 3.88 
3.90 
4..on 

: 4.50· 
. 4.50. 

. '·· 1.t;.50 . 
4.5.5 
4.o.o 

. ·10.00" 
: 10.00 

10.0S· 
. 10.00 . 
.12.00 
12.00 
13.00 
15 .. 00 
:zo.o.o· 
20.0.0 
·20.00 
20.:JO 

.. 'J0.0.0 
·: -. 30.or . 

40.op 
.. 40.0.0 

.40.00 .· .. 
45.00 

. : 45.op 
· 50.ofr::: .·\:,. 
50.00: 

R = hesistant . 
Mil = Moderately. resis:tant 

·. :: 

. i ' .. 

•.' . ·. 

-. ',_\ ., 

~ . . ' 

neaetio.Il 
:· .. ·. 

,'R 
R.' 

.R 

.'MR 
Mfl 
MR 

,. Mh~ 
. JV1h 

MR 
·i"ffi • ' 
ME 
Mb. . 

• .MR 
_.ME 

MB . 
JVifi: 
MR 

. Mlt 
MS 
MS. 
NS 
MS 
MS 
MS 
MS 

.: MS 

. MS 

. : MS 

.. MS 

.; MS ·' 
, M$ 
."•MS 
,:··NS 
..··S .· 
.. ,:S r,·' 

.. ·.:. 
:·.·~, MS,._::·Moderately susceptible 
. . , S ~ =·Susceptible 

and 
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5~2 Seed.Dressing 

Five fungicides were used to check leaf blight in PM 29 in 

a randomized block design replicated four tiraesa The' net plot size 

was 3. 
1
m ~ 1 TI with a r9w,.to r~w spa.ci~g of 23 cm, and plant to 

plant: S. ~~.; ·<Bes:,:Lq.es 1M·i .dri,ta·, .pre:Vf·qus, results .arE! .. also indicated 
,. J, • I~ : • ~ • · ' ' • r •. :; • ,. ·.. I~, \ •;: • ..... ·- ~ • • : 

(Table v,.9). Capt.an ha~· given the best control a;:iring· 1981 as well 

as th~ tl.~ree ye~~s., of ·experimentation and t1axfrmr:.i gra~n yield 
. . '.. . . '. _. . . . :. ·i . 

per plot.· ' ' 

. ;·-. .· 
":"';':"· '.· . ... ·. 

·i;· ,· l'i'' .... ·. 

: ~ ' 

Table V.9 Fungicidal tcontrol of Le:af Blight in'·'Proso Millet 

Hino~smi :.; 
Blu~ .~ori1l'er 
Bavist¢ . 
Captan.· 
Ceri:bsan Wet 
Control-

0.25 
,,0.20 
0.05 
0.20 
0.20 

. 1. 

1.52 
139 .·. 
·~47 

29 
4:0 
75 

5.3: Micro Nutriehts • 

50 
30 

-'· 

4:8· 
28 
48 
72 

55 . 
41, __ 

'1*0 .... 

30 
4:8 
80 

52 
40 
lr5 
.29 
45 
76 

o.s2 :;; ~-i~j· 
;0088 .: 0~82 
~0~83· Ch85 
0~84:' 0~86 
0.79;: 0~75 
0.59 Oo60 

1: ... 

o.eo. 0.82 
0.78 o.s:; 
o.s2 o.s3 
0.82 o.s;,. 
0.70 0.75 
0.58 0.59 

. ' 
TJ;le :variety ~I 29 was treated with four ;f@gic~des through seed, 

soi,l. a~ci' foliage for contr~·:Liitlg. ·~~~f hlight~"·6on~~~utiv~ 1.~· .P,._~. 
three-'years. The e~p~riment w~s .laid out in;·~_;ran~~mized, block 

.l .·: . 

design replicated 3 times~;. Tile ~et' plot, size' w~~i 3.m x 1 m with a 

row. to row spacing .of ,23. era,· an·~ ~lar;i.~ to .pl:aiit";di.iforenc~. of 8 cI!l. 

~. .,: 

. _, Although foliar ,treatr:ient ma,rginally reduc~~ le~f: blight 

than seed and soil.treat~erit~; high.gr~in.yield~'were obtained 

with soil treatment (Table._ v •. 10) ~ :Among the soil treat~ents, 

zinc sulphate had ~iven ·better t:ontrol and-, high gr?in yield, 

f,ollow.ed· by',ferrous ~ulpha.te·~. 
; . . : ., ' .. ~ • . ! ; 

.. 
5.4 Seed Microf lo~a 

! Planting of ~e~ds of 37. varieties of proso -:rq·i~i'~t in a 

trartdorniz~d,·bl_ock idesign :~~pi:J.c~"te_d 3, .timBs · t~ve~led the occurrence 

. of·H~lmintl~ospori·~ ;;anf~l. ~ili~~ei. ;in .33, · '!f.~awaiiense in ·5, 
Alternaria sp in 22, Cercospora sp. in 17 and J!'usarium sp~ in 13 

-
varieties during 1981. The results of 1980 and 1981 are given 

in Table V.11. 



! ~.:.. • 

. \• . .: 

Table v.10 Effect oi Hicronutrients on Leaf .Blight of Pro so )-11-iillet 
., ., . '· 

··Nutrient Dose Incidence r ~J. . . Yield· r kgLPlot J 
1978-79 1979-80 1980-81 Mean 1978-79 · 1979-sn 1980-81 M_~an 

1..,. Seed Tr~,tment 
Zn Soi,;, 2.50 % 4~} 50 i:::n 50 0.62 0.72 0~52 0.62 _,.., 
Mn Sol.I: 0.25 % 55 56 56 56 . 0.1,1;8 0.58 o.i,,,o 0•49 
Cu So 0.10 % 47 53 55. 52· . 0.,59.· o.64: 0.56 0.60 
F !>; -~~ 0.,25 % 4:6 47 4:7 47 0.58 o .. 64 0.55 0 .. 59 e .... o, 

1.i. 

61 6:2 61,i, 6] 0 •. 52 .0.58 0.48 o.~fi . Control 
Mean 52 ~~ ~4 54 . 0-.29 0.61 Oo50 o_~ ~i7 

25 kg/ha 
Soil i-rea=tment 

0.,70 '7 s 47 47 48 4.7 0.78 ·o.ao . 0.76 '-!n ~o4 Mn.::sol.:.. 25 kg/ha 57 57 58 -·· 57 .. 0.65 0.71± 0.56 0,;65 
OJ 

Cil So~ 12 5 1rrr/h 0 51 50: 52 51 0.70 .0.72 o.66 0.69 O"I ·• ....:...::- ...,_a 

·Fe So, 25 k~/711,.., 46 43 47 45 o.q9 o.75 0.65 0.70 61 L.O 

Contr61· 64 6) 66 61>: .. -.. 0.51 0._58 0.26 . o. ~'fl 
Mean 51 52· 24 52 o.68 0 .. 72 0.62 o.6:z 

·3• Foliar Treatment 
Zn So4 1~0 % 42 40 45. /,i,2 0.59· 0.65 0.55 0.60 

0·5 d l,1:5 1,i,3 48 ~· 1,i,5 0.56 0.,63, 0151 0.57 M.l1. So • 70 c ,, 4 0.25 % :. 56 53 60. 56 0.53 0.58 OelJ:9 0.53 Q. uOq ! . 

Fe So 1•0 % 42 qO 46 . i·. 1*3 0.58 0.65 0.55. 0.59 
4 67 63 70 67 0$57 0.58 0.57 0.57 Control !· 

Mean 50 '/,i,8 51J: 51 0.57 0.62 0.53 0.57 
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Table v.11 ~ Organisms Associated with Different Pro so Millet Varieties 

Variety Germi- !!:t:lanici- H .hawaiiense Alterna- . _·cer-(foi::.:: · Fus ar i um 
-nation. -miliacei -ria ~P· ~oora ,sp. sp. -·-(%) ,. 

. 1 80 '81 1 80 '81 : '80 1 81' '80 •si: __ ;·''80 .: 'SL .- 1 eo 'i.3:1;..~ .... 

62 
(: .. 

·NS· 1914 60 ·- +· .. + + + + + 
·73, 

. ·., co·t 74: ·+ i + + + . 
MS 1 . . ·.' 59• .~ 60 :-' + - . ·+ •+, + + ·-
PV 17 ·70_ .70 - ,+ + * + + 
GV 1 ··:64. 65 

" "' + - + 'S' - + + 
GV 2 .35 58 + + + + + + + 
BJ 196 73 75 + + + + + + 
MS M306/2 75 80 + + - + + + + 
BR 5 62 70 + ~ + + +·. -

65 
,._ ............ r ··-· ,.. 

BR 4: 70 + - : +. + 
.. _ + + 

BR. 7 71 72 + + -
BR 8 70 71 + .. + + + 
BR 9 69 70 + + ··+· + + + 
BR 12 70 70 + .... + + + + + + 
IM 29 80 85 

.. 
+ + + + + ' + + 

' FV 1685 71 72 + + + +· .. + + + 
MS 4:1372 77 78 + +. + ... + 
·Shyam Cheena79 80 + t + + 
BR 11 60 70 + + +· + + + 
DII. 85 

... .• . 
3 80 + + .. + + .+ 

BR 10 60 65 + +. -·· + + 
·~ : 

Pl 27 66 70 + + 
.. 

+ + + .. 
BR 1 85 • . - - - + 
BR 2 GS + + 
FV 161 80 - :; 

+ 
PV 295 75 - .. · + 
78-1 70 +· ··' 

v 6-1 70 -· + ... .. __ ...... ·· -.. - . ·---·--- ........ v 19 72 .+ ..... + 
v 112 84 + + 
PV 3116 80 .. ·L' '. ·.:·-.· 

·~·· . ,, :.·· . ... -
p 162 70 + ..,. 
v 8 65, 

' .. .. 
·+ .... +:"-' .. 

v 19 66 + .. ' 
~ .... .+ ,. ... .•·. · .. ~ ., v 13 69 + - + 

FV 38 70 :·;' " '. ·' 

+ .. i + 
I' 12 68 + .+ .. 

... 9· 33 j_, ···.)- ,.s.-·.16. ·22 '. '-16 17 4: 13 

·'.i .. i_::: ... .' 
Note: * Avel;'~ge. of 3 r~·plicatiO~~ ~ + Presence of Orga~ism;- '. " -Abserice of Organism A \ 
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6.1 Screening 

-····Three -randomly se-lected plants· were ·t(~sted in .. 13 proso mil1et 

entrie.s. Total number of tillers and the nn.;::\ber .. of dead hearts were 

connted 28 days after gernination.· White earhea~s were also estimated. 

The dead hearts percentage varied froo 11.8 to 3'306 (Tabl~ V912). 

The white earheads ranged fron 3.2 to 11.3 per cent. None·were 

resistant, but MS 1487 exhibited relative seedling an~ adult plant 

resistance. 

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

Entry 

MS 1387 
MS 1487 
MS 1595 
MS 4887. 
PV 1685 
s 224 
co 1 
BR 1 
BR 2 
BR 7 
BR 8 
BR 9-
.BR. 11 

Dead-hearts 
uer cent ' 
l28 DilG) . 

16.6 
11.8 
27.7 
33.3 
22.6 
38~6 
16.6 
27.7 
22.6 
24.6 
23.3 
22.6 
23.3 

6.2 Insecticidal Control of Shootfly 

White 
Earheads 

(%) 

7.3 
3.2 

11.3 
4.1 
6.6 
6.9 
9.:;.. 
4.3 
6.4 
6.8 
4.6 
4.6. 
6.7 

Five insecticides @ 0.2 kg ai/ha were, sprayed once after the 

occurrence of shootfly on BR 8. The experi.r1ent was conducted in a 

randomized block design replicate·d lf "~iiliei:i~ -- · - · ·- -· --

Phosphamidon and Methyl-deBeton 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 
.. , hearts . 

:(%) ' . . 
"i•' ' ,•. 

Carbary! 15:4 
'. ·~ : 

Malathion 15.s 
Fenitrothion 17.2 
Phosphanidon 6.1 
Mc.thyl-Demeton. 8.2 
Control 2l.i:.2 

-s E {Mean) 1.1 
c D 5 % 3.3 

,"'i '. 

White 
·Earheads' 

(%). 

12~·8 
17.1 
16~1 
6.7. 
7~6. 

26-.7 

1.4: 
4.1 

Yield 
· t<i/'ha) 

i4,.8 
15.3 
16.8 
22.5 
20~'5. 

12. 7 

o.6 
1.8 

-· .,.,) ....... ~. . : . \ . 

. 7. llIGBLIG.!flTS OF Rr~SE.P ... E(,'H 

7.1 Genetic Resources 

;"\ 
~-- ...... ~. . . "'• 

. ,. 
l 

,,.Thirty 
1 
fiye new coll~ct~9n~ were. c;idd~d and 510 ,genetic . stocks 

·1.: '· : 

were evaluated for various qualitative and quantitative ch?racters • 

. 7.2 Varietal Improvement .. 
';"· 

. Thz:ee year y~elG.., tria~~ establ:ished the superiority. 9f BR. 7 ~ yi th 

an y.~eld. o:f 22.1 q/ha, .2~.1 p~r. cent n?:r;-e than.t:JS, 4872,. the released 

variety. Two· selections superior in performanc~. :tg.,)ID. 7 had· be~n 
' ':..',. 

identified, revealing residual variability. 

Yield evaluation trials revealed two oore promising selecti9ns 

5013 (27.6 q/ha) and 5136 (24.2 q/ha) with a per day productivity of 

39.0 and 34.5 kg, as compared to 32.1 kg of MS 4872 •. (23.1 q/ha,) • 

7.3 Management of Inputs 

March 15 planting appears to be ideal for slll'.llBer proso millet 

cultivation. Plantings before March 15. suffered narginally, while the 

grain yield in later plantingA was drastically reduced. 

The response to nitrogen application was substantial, whil• it was 

marginal for P~5 and K2o. 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 Managecent 

Germplasm screening revealed 25 moderately r·esistant stocks to leaf 

blight. Captan 0.2 % n.<>t w~iy effe_ctively. checked leaf blight --over a 

3 year period, but also ~roduced ma~imum grain yield • 
. · 

Although foliar treati:.ient marginally reduced h~af ·biight than seed 
'. 

and soil treatr.ie'nts, higl~ grain yieids were obttJin<:?d with soil treatr;i2nt, 

lil:long the soil treatments, zinc sulphate (25 kg/ha) had given .,better 
- - .. .. ... . .. .. . . . . . .. . .. ·- ,. . 

control and high grain yield, followed by ferrolls. sulphate· (25 kg/ha). 
i • : . '· 

Helminthosporiun nanici niliacei and Alternaria sp. occurred more 

·frequently on seed surface than g.hawaiiense and Cercosoora sp. 

7 .5 Pest Ma_nagement 

' MS 1fJ:B7 exhibited relative seedling and adult plant resistance to 

shoothy. 

~ . ' . . 
PhosphaI!lidon and Methyl-derieton reduced shootfly infestation to 

6.1- and 8.2 per ce-nt dead hearts frora 2fJ:~2 'per cent in control, and 

increased pr<1dtictivity by 77.2 and 61.4 per cent respectively over 

control (12.7 q/.ha). 

i ,·. 'l. 
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CRAPrEit VI." 

BAPNYJ~RD MILLET - ECHINOCHLO.A FF~UMEl1frACEA \ ROV.8) LINT( 

1 • INTRODUCTION 
" 

1.1 Genertil . I 
i.. 

' -
The :<:r,1pring' pattern in the hills ~f 1 ~ttp,1~ d?rqc:!,esh 

' 
revolves 

• ! ~ .• 
aroilnd barnyard millet which forms the staple food. 

. I . ,- ' ' , 

2. GENETIC RESOURCES . 

2.1 Collecti6n2 Cataloguing, Characterisation and Classification 
of Germplasm 

' 
A totai number of ·95.5 ·gen~tie_ stocks ~ere; evaluated for different 

ruorphofogical: and a5ronomicai che.racters, and disease pest incidencee 
; 

'fhese included 870 stocks evaluated during 1979 and ~ few nore 
·' i. 

collections obtained during the period. A f bw mb~e· ~haract~rs like ear 
.'• 

leilgtb and t.illering which were not taken in 1979 were evalu-.. ted. 

The., data are :summarised in Table VI.1. 

·3. VAIUETA~ IMI-'ROVEL~ • 

3.1 Cr8atfon' of New Materials 

3.i ~1 SelectiOii of Elite Materials from Nurs~rie~ ~ Twenty desirable 

stocks were .s:eleci{ed for testing in prelimin'ary yield. evaluatiOn. trials, 

during next ~arif season. -; 
; 

Nl.netysix single plant selections wer:e isoli;it~d for ic~entification 

of superio~ £rogenies~ '· ~·· 

': i 

3.1.2 :R~:c:ombination Breeding: 17 :F1 conbi~El.t~o,n-s, :involving elite 

naterials l.i4e VL. 8, VL 11, VL 18, .fC 4:9, EFj 2; )c 7201; EAU 6 were 

attempted by:contact 

(pink) of st~m base, 
> • 
; 

• • i • j ' 

method using r:i~rker :.~h~racti~rs like pigmentation 

node, ._stigma and hup~. • r.' 

.·Ou-ti: ·d the 16 combinations attempted 'last year, hybrids could be 

identified in_8 coobinations which had been:advanceq to F
2 

generation 

for furtp~r $election~ 
i. 
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Table VI.1 g · Frequ<3ncy Distribution of liodo Millet Genetic Stocks 

Height (cL!) Mnturi ty . Ear Length · Ear Cor.::,paot-* Ear Ear' * Sout * SteCT * 
(De.ys) · (en) nfiss(1-3) Nature Colo

1
ur "(0-9) Borer / 

Class F'requ..,. 
ency 

Class Frequ- . Class .F:cequ- 'Class Frequ- Class Frequ- Class Frequ- Class :f'requ- Class: Frequ-

Below 206 
110 

111- 122 
130 

131- 96 
150 

151- 395. 
170 

171- 136 .· 
230 

·Below 
100 

·101-
105 

·-106~ 
110 

111 ... 
115 
116-
119 

* Ear Cou;~actness 
1= C.061:;act 
2= Inteniediate 
3=Ln.x :. 

ency ency ency ency encv 

99 Below 15 
10 

. 248 11-15 356 

. 345 16-20 1106 

222 . 21-25, 152 

41 26-28 ·26 

-*:.Ear colour 
P-Furple _ 

. LF- Light purple 

. PG- P~le green 

1 323 Erect 879 Purple 290 
(P) 

2 551 ·_Droop- 76 Light 619 
ing purple 

(LP) 
;3 81 Pale 46 

green 
(PG) 

i. 

· *Si:mt disease Scale = 0-:-9. 
; .. 0=. lEllllune ·. 
: 3= Moderately resistant 
. 5=: Moderately susceptible 
.7= Susceptible 
:9= -Highly si~be:rtible · 

ency ency 

0 0 721 

3 20 1 - 176 

5 385 

7 316 

9 234 

Stem bors:r 
O:Ionune · 

.. 

2 

3 i . 

1:Upto 5% damage 
2=6 to i5% damage 

58 

3= 16 & above.damage 

'° !-.:> 
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3.1.3 MutaUon' Breeding~ M
2 

gernir·1ticns ·Of. VL 8 rmd, VL 11 produced. . 

"by tl~ree dos~s of gaCT:ia r~jts (15;·"3-0·;· 1*5· l<r) -~:mcLEMs ... (0.1%) we;re_ ~~,i.secl. 
' . . . . . . . . ..., ' . ·, . . . ~ 

·Abnormalities· ih borph~logi~a-1 ·· chari'.~cters like. bifurcation of E:DT 
. . '!~- - -- .•.• , . 

he.ads, as reported ·e'arlier, ·did not occur in the M
2 

Be:rieration. · 
... 

A nw;1ber of chlor.o;-hyl outants were recurc1ea at s~·ecling .. stare 

bi.it there was no~ nuch variability at adult plnnt "Stage. However,:. 46 

selections in '\,TL 11 and 51 selections in VL 8 ruainly for ear conpactnes.s, 

length, earliness. anci tillering capacity were retained for further work. 

3.2 Yield Evaluation Trie.ls 

Four yie1c1 evaluation trials namely, two coordinated tri'als, VL· 

advance and prelir!inary trifl-ls were condueted dur1ng. kharif' 9 1981 • 

. VL 21 and VL 2.4. perforn~d well. in. both ·the--coordinated ·I::.s-well 

as VI, advance trial (Table VI .2). Other strains which. performed better 

were~ HAU 6, 11.AU-7 7 v1·20 in coordinated-trial., JlI~d VL.13, __ y:i;, !?.~ _ _Jn 

· VL -advance tdal ... rfhe. f~edomanc-: .o~_ .. Y.L ~-3 was good, in the ·;ast. 

year also.; 

Fortyeight new strains were. tested .in a multilocatione,l trial 

fror:i coordinating unit. 'I'he first five high yield:j.ng selections were 

Ptme No.2286-SOK, 2384, 2389, 2388 ancl 23014'.ibti:.;.These.gave .92.4: to. 110 

per cent ·higher yield than the check Ji i (11~77 q/ha). In the station 

prelminary trial with'Ji,1 n~w S\C!l·ections9:v.ac; 5119-19' VrdC ·5325-2 9 · 

w9 5307-1,, VRC 5363:..2, VHC 5116...,.2,· Syali local 1-3~ Scimashwar Sel.-2, 

and VRC 52lJ:i.i-:-2 produced 1'::.igher.yield than the'released variety VL 8 

(22.10. qj'na) an(). had' qe,sire.ble ciatiiri ty. These have been selected. for 

further advance ~esting • 

. • ! 

;, 
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Table VI.2: . l?erfornarice of Sekcted Yi,;'l:I Trial Entries .. 

Ve.rieties 

11J.U 6 

BJ .. u 7 

VL 21 

VL 20 

VL .2Z:i: 

VL13 

VL 23· 

N1 

VL 8 

C .D. at '5%: 

Grain Yield. 
(q/ha) 

Coordina- VL Ad~ 
ted vance-

'2!!. 7 

21.9 

20.6 

19.9 
19.~ 

13.81 

14.2 
·\. 

I 37.2 

34.3 

!JA.3 

l.!8.6 

37.7 

Maturity· 
. (Days) 

: .. 
·.--···· --:·.··· 

:·Disease 

Coor:d- Vt Ad- 'Co'or'ctinnted VL Advance 
Snut* Lelli 

s .ot 
inated 

·81 
• j 

89 
86 
81.! 

86' 

83 

9.8 

v .. chce: 

103 

Snut* :Leaf 
STJOt 

7/J 
9/2 

5/2 

5/2 

7 

7 

9/2 

7 '·5/2 
8 •' '5/2 

103 

102 

'104: 
.· .. · .•. ~{~'"'.: 7 ,, 7/2 

7/2 
90 5/2 ., 8 '5/2 

3/2, 

99 7/2 

8 

7 

8 

7 

7 

7 

8 

C.D. 5% NS 

* Snut = % of infected plants/ % of grains infected in an earheac 

Leaf spot, - -1-9 
famt. G-.9 

3.3 · Cytolodcal lnvestigations . 
'!. 

Irr the . previous year oeiotic studies were. carded o'ut in'a 

!iill:i.be:r • oi ~ollections. of Echino.chloa. The chror:iosome nwnber was found 

'> · 1tc;_ be 2r1 ·= 51,,, in ·an the Gollect:i9rts investig<:ted. No -almo~riial meiosis 

or accessory ·cbro2osooes were 0bsenred in any of the,· c~ll{~·~tions. 
. . . . . ·~ . 

k.?iryotypi.c stuC:.ies in, all the .-:tvailable collections '\<iere uade. 
" 

Karyotype of chr01:.1osomes of VL 8 ~as prepared. using relative 

neasurements of the two aros of each chronosomes. 

During 1901, more specir.:iens of wild Echinochloa of various species 

viz., Echinochloa crus-galli var. Crusgalli, ~-. crusrralli var. breviseta 

am], !l!.•col'JilUIJ (Bor 9 1973) were collected and fixed for meiotic studies. 

Eoarging spikes of elite varieties, viz., VL ~' VL 7, VL 18, EF 2, 

VHC 5324, B 117, B 186, B 187, ?une collection nos. 2381 and 2389 were 

also fixed for meiotic studies. 
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Two vc,rieties (vr.J 7 arn:t El:' 2) wel_'c inv:esti'(ated cyt~lo.gic_ally 
- . . ·- ' . ·. . . 

ElI:.(~ nciosis was found to be re,r;ular with chromo-sone, n_unber 2n = 51*, as 

recorded previously. Furthe:r:_ __ ~i;µ•He.s on_ chr,;ii:.:10-s-0nnl--ass-o·ciat-ions--at 

t'letaJ.=ihase-I Cl!l(:_:~-~i~_s.:::i_at,_~ .. f.Eeque~cy rer lliG_nnc:-~z:,Bi-~b-~valent. a_re I in. 

An exre:d1.:ients to find out suitable dates j'or: .. sowing.Echinclch-lna 

Table VI.Ji Effect of Date of Planting on Barnyard _Millet Yield 
(q/ha) 

?lanting dates __ 1981.' . ·.· 1980 -1979 , .. .... - .... -·· 

Apri.l 15 20.9 22.2 

Hay_ 1 2.1.9.' 22.7 19.3 

.M~y 15 23.0 22.5 21~5 

May ,30 '21.5· 21.6 20.'6 

June 15 16.7 16.5 19.8 

June 30 8.9 4:.8 .. .. 

CoD. 5% 6.0 3.3 

As in llrevious year.s, there were no sipnif;icant differences: in 

yieLl for the sowings between 15th April to 15th Ju..1e 1 except 15th May 

(Table VI.3)'. The yields were re2nccd .siE;ni:ficantly Qn, 30th June 

sow int:;. Thus, it was confirmed tt1at by nsing short duration varieties 

like V.L a, the Echinochloa can be planted any tine ur;to the lilidc~le of. 

June without any significant decliri~ in yield potential. 

4.2 ·studies on Plant Densities 

This exr12rll.:ient with ,3 row: to row S}:~acings (20~ 25 arid. 30 cti}' 
o.nrl 3 I;lant spacings (10, 15 and 20 cm) w&s repeated for· the .third 

season. durine 1981 (Table VI.1*). 
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Table: .1n.4:·~. Grain Yield :( q/ha) tinder Di ff ere~'t I~ow ancl 
, ::?1ant Spacings . , .. l 

~~~~-~~. ~~~~~~~ ....... ~~~.....-~~..:-------...:.~~---...:.-----~~.~_;._~~~·-~~ 
-Aow to· ~~~ · Plant to olant_ (_c,.:l) 

'(en) _.; ·10 · 15 · 20 '· · ·1981 
··" Menn 
1980 1979 1979-:J2 

20 25.2 ~5~2 23_. 7 .24. 7' 9.5 1.1:3.0 25.7 
.. \' 

25 23.0 25.3 25.6 24.6 9.I.i. .41. 0. 25.0 

30 27.4 23.5 21.G 24.1 5.7 l15.5 25.1 

Mea1i 1901 25.2 24.6 23.6 

1900 9.7 8.6 6.3 

1979 37.la: 46.5 1±5.5 

_1=979.'.:-02 21,i,.1 .... .... 26 .• 6 .25.1 . 

Differences <.>:rrm1g th~ treat:;en"j;13 were n0n-sif11if icant. During 1979 also, 

the differ~mces were non-significant. Howev2r, in 1900 the diff·erences 

in yield be~\.rnen row Sf.-Gcings y1ere si[.:'.llificant. 

Ori the e.verage, ·an intm:·~plant sr•acing ,)f 10 to 15 cm and a row 

to row s:;_:;a~ing of 20 to 25 c:o. fiz'oau.ced the hiflhest grain yieltl. 
1i. .3 Fertilization 

1.t •. ~-~~ ..... ~~~-~5~~-0-~- Orp:mic and Iriorczr.ri:i,,c I~esro~---An-exrerinent· to fim1.. 

out the-- oost suitable conoination of inorr!·anic fertilizers am'. orr~nnic 
••• • •' .• • .,.,,. - •• o •• -- o••••••••••••••''M''"'"'''~.' .•• •••o••'•'"''•-"''"'"'' ___ ,,,,_.,,,, ••••• ''" .,,,~·••••••• (._ • 

manur0 was ·reI)'eatcd again for the third year using the same plots as 
. . . 

d.µrinr; 1979 anc3. 1980. · Ho\.1ever n sli[~ht l:iodification was done in the 
·. ! 

contryl plot. and. I·
2
o

5 
at· the rate of 20 kg/ha was· appied. 

·The yl.elds incr~ased sit.;;nificantly wi. th the increased rates of 

ni tro[~en froiJ.· 0 ·to 60 kg/h1:1, and also the ort:;anic nanures froc 0 to 

100 q/ha {Tablve Vl~5) ." The highest _yield of--)) "l}/ha· w~s obtained by :the 

applic~tion of "G0g2Qg0 9 Ng:}'gl~ + lOO q/ha FYM. It is evident that the 

crop benefi tted fro1::i the a~-rlication of ·-i-rto'~i~ilnie .-:f·ertilizer·'and banures 

either alone o:r in conbinption and the best results were achieved when 

a conoination was used. 

:'... ·.· 



97 

T8.ble 'JT~5g , Grain Yield (Y./bn) ns 1.>.f;fected 
Inor;::anic :Fertilizurs and FYJ'1I 

:Fertilizer (k~:Znnf 
N ? l{ 

·o 2·0 ·o 

20 20 0 

li:O 20 0. 

(:~v 20 . 0 

Mean 1931 

1979-01 

C.D. 5% Inorganic 

0 ..... 

9·.5 

·1!! .6 
17.0. 

20.8 

15.7 
17.0. 

.. , .. InoTganic X' FYJV1 

· FYM ( c]hc:i) 
50 

11.8 

17.1 

21.2 

26.0 

= 1.3 
- 2.3 

lOO· 

H .• 5 
20.3---. 

I 

24:.8 

33.0 

_23.2 

26.2 

by Vary:lne Levels of 

Mean· 

:J.2.0 

i7.4 
21.3 
2E~6 

Meari 
·1979-fJ1 

12.0 

20.8 

25.2 

29.9 

1±.3~2 D.esnonse of Bchinoct.loa Varieties to Va.ryinr{ Doses of Nitroi:~en 
antl Phosphorus: An experi:nent was carried out to study the 

response of Ecbinochloa varietbs to varying doses of N (O, 20, 40 and 

60 k~/ha) and ?205(0 and 20 kpjhn). 

Table VI.6~ Grain Yield (q/ha) as Affected.l)y varying Doses of 
Nitrogen anc1. Thosphorus 

N/i?. 0 20 Hean 

0 7.0 7.1 7.6 
20 G.7 9.9. 9.3 
40 12.2 12.5 . 12.3 

60 16.3 17.1 16 .. 7. 

Ivfoan 11.0 H.7 

The yield was found to increase sit;,nificr:mtly with increasing 

doses 0f nitrogen (Ta1le VI.6). :.;.:hospborus llI)f.lice.tion affected yield 

very EiCl.Tginally. Ji.ltbongh tbc u:mernl yield levels \ 1ere low, it is 

clear that nitrogen aJ:lrlication can be beneficial 

yields. The exrerioent requires to be rereated. 

• 1! • • in ennanc1ng grain 
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4.4 Weed Control .. 

. ___ ···----~~-i_e e~_r·e_:_~L.1ent o_i: ~e~ci. cont_:r:ol }"!C!S c.ontinuef., f-0r-. th~ . sec:md · 
ye~~ with slight-notlif-ications-~-->--~'.~. _____ ... ·-·· _,._ .. : .. . ,. .. : .... ·· 

Table VJ. •. 7 g Effect .of Weedin~ on Echi·nochloa 

Afee ' Grain Yielll ( q/ha) 
(Days) . 

... , .. ·3q 

45 
..... 60 .. 

75 
Harvest 

' t 

No 
. 1980 

-
10.2 

Weedinc( 
1981 

.. -...- -··. -·------
.. 6.8 

7.2 
-4 .. 1· 

·• 0.4 

0.4 

·\foedinr: 
. 1980 1901 

13.0 12.8 

il;i,.5 113.2 

16.1 21.li: 

16.7 2~.4 

1D.li: 25.1 

!l!ean 

12.9 

16.4 

10.Lr 

20~6 

21.G 

I.Ceeping the fields free from weeds for the .first :30 dnys.,·is 

very crucial .fo·r obtainin,z goo,:7._ yields (Tab1e·:v1. 7). 'r-i:e losses cause:f 

during this _reriotl 7 uvern-[.;e arotL"ld. 50 pc·:r cent. If the cro:r: is not 

weeded. :!:or .?.bout 75 clays, there nay be alnost cent l""'er cent loss in 

grain yield. 

4:.5 Echinochloa Based iwta~ 

Dnta fron a trial continueO. iron 1979- to :!900 nre E:rn:inarised· .. · · 

below alongwi th financial iuplicationE} of: ch ff erent· .rotations. 

Echinochloa-pee. enc·l Ech~nochlof:l. - GruEJ. are the no st .r.roducti ve rotations 

(Table Vl .G). These two· rotations gave the :naxi;;rn!:l net as we 11 as r,ross 

profits a.ml the cost benefit ratio. These rotatimis· were followed by 

Ect}inochloa -Whizat fron "the -production point of----v:iew ;· and Echinochloa--· 

Lentil f1:'9P- t~:ie. c_c:-st benefit ratio poiU.t of ... Yi..~~J~ 

All these rotations were :::m.ch sul_)erior to the traditional 

rot~tion of Ii.ar-;i-fallow-Echinocl:1loei,-\oJheat ... Iri g~nernl, bighest net 

returns were obtained when Ll. ·1egune was included in the r,'.)ti'.tion. 
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Table VI.8; .Averar·e Grain Yield (g/hn) and. t .. nnual Honetary .l1eturns 
·. (Hs/h~) 1mder Different Crop Sequences 

Crop Sequence 
Kharif Rabi 

Kharif Rabi 
Mean Mean 

(1979&80) (1979-
80 and 
80-81) 

Annual Annual. Annual· Cost 
:Product- Gross net :Benefit 
ion . Refurns iteturn/ Ratio 

lls/ha_.' ha 
c.s . 

Echinochloa Wheat 16.3 19.1 . ·.3 .5.A. l.J:090.88 ·826.59 'l:1 ~26 

Echinochloa Lentil 19.8 10.0 ~7.8 4355 .63 __ : illl.::O. 57 1:1:50 

Echinochlofl Gram 19~4- 17.,9 37.3 7260.00 ~077.35 1 :2:29 

Echinochloa Pea 19.s 18 .. 8 )8.6 7119.75 4078 .. 25 ,' 1:2:34 

Echinochloa Rati 18.j 6.9 25.4 3623.88 617.82 '1 :1 ~21 

;(-~agi Ji' allow 19.6 *** 
\ 

Ecbinochloa Wheat 16.0 ** 16 .. 1* 25.8 28)4 .. 18 319.17 1:1:13 

*** Yield of ragi for one year **Yield of Echinochloa for one year. 

* ·Yield of wheat,: one year. 

N.B. The ecohomics of the vari9us rotations.wereworked out 
on the basis of the' grain pro~luce and th,e_ prevailing market 
rates of inpnts and output·durin·g '1980~ 

5 .1 Screening 

5.1.1 Natural Epiphytotics ~ ·.Nine hundred and fifty five cultures 
I 

were screened under natural epiphyt~tic conditions' fo1" dl.ff~rent: types 

of grain smuts ·and ·brown leaf· spots infe.ction in various nurseries and. 

trials. Most of the strains were· found susceptible to ·these two 

diseases. However 1 a :relatively lesser infection was ... ~~co:r?e_~ in 

twentyeight entries for swut, and twenty entries for brown spots. 

These cultiires will be rescreeried'during th~ next_ kharif se~s_on. 

5.1..2 ArtifiCial Epiphytotic Conditions: Sixty sel-ecteci-.Echinochloa 

lines fr.eluding tho_se whi.ch had .shown_ tolerance in the previous years 

were screened. under artificial. epiphytotic conditions· for ~muts. An : 

attempt was aade to cr'3ate_artificial epiphytoti9s by treating the seed 

of these entries with smut spores. 



100 

No entr:y- was £ our1d free. from smuts on the . basis of thre·e 

years observations. However, VBC 5142 and VRC 5219 had relatively 
. .: .. - : .. ~- ... ,._ . ~·. . . ; .. . . . .. .. . ,. . . ··'•· , . . . 

·········less.er disease· inci6.21ice •. 
•.·-:··::· :· 

. . ___ .. _:-..~ : ... '. ...... .:... .. 
·., .. 

. Ehatyari Loc&l-2, Kakri·gbat -S•:?l 

degree of tolerance. 

2 and L 3 also showed some 

. ~ ..... : .. ·- .. . .. ' . . . 

···5.2 Nycopatholodcal Investi?ations 

5.2.1 Studies on Hode of Perpetuation of Srn.uts ~ Fot experiments 

were conducted to cw,termine the _role of -seed, soil and air borne 

spores. in infection by smuts of ,Ecbinochloa. · For chemical control 
''. ';' ·; . 

systemic antl n~n-systemic, fungicides wer.e used. 

It was observed tbe.t both seed and soil borne spores caused. 

disee.se infect I.on. Secom~ary infection with fresh spori<lia was , 
• -- .•• ~ :··.";. : ·i •• ~ .. : l :; .. 

The experiment, will be repeated in the next kbarif season 

with certain mo"difiCations to confirm the results. ,, 

5.2.2 Epidemiological Studies on Srmts.~ Observations were made on 

the effect of diff.erent date~ of sewings on tho development of smuts 

of Echinochloa in a triE!l with variety· VL 8. :Six sowing dates at 15 

days interval between 15th April to 30th June were used., . 

It was o bse!"l'Ted that upto 3rd, sowing (i.e. .15th May). the 
;' ;• .... 

disease incidence increased continususly when the maximlL-:J. incidenc,e 
. ' . 

was recorded. Thereafter the llisease intensity gra().ually qecreased in 

leter sewings. 

5.3 .Chemical Control of Echinochloa Smut 

As the smuts of Echinoc.hloa may be primarily seed borne 9 a 

chemical contrql trial by seed treatment was initiated in 1979. The 

trial 11.1as repeated in 1980 and 1981. als.o~ On. the basis. of three years 

observations 9 none of the chemicals was found to control 'the disease · 

co2pletely. ~owever 9 systemic fungicides Vitavax and ·Benlate in 1979 
and ·vitavax in i981 (Table VI.9.) re(luced the (:;.ise&se incidence 

si gnif ic e.nt 1 y. 
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These re.sults irnUate that :~~:i+ b~rne,,·c.'.;r:Y·pr·dbt,bly ·a.ri borne 

spres els() :play a, :significa..1t r._;le in _£.1'.0,i;i._t:i:l!E ~li.E>e.ase .incidence'~ 

Eowever~ f,.ll'~t.er ~nvestie;ation~ nr~ in::Irogress in this directiono 

. ' . '• '· 

Table VI.9: Jli'ungicif:al Control of Bc1snyai'd Millet Sr:mts 

Fungicide 

Agrosan GN 

Disease Inc i~·~cnce 
V18 EF2-

8.33/2.67 . 8~33/2.00_ 
· ·· - -- · · ·- · :·e:33/2:t;·,· ----- ...... 6-~3})2 .. 6.7 

- . ' -

. __ . _ y~~-?yax 

Blitox-50 

Difolatan 

--- ... -· - ·---··---·-· ... .) .67/2 •. oo ----··-··- - "3 .67/2·:00 

·5.67/2.33 

Copper sulphate 

Formaldehyde 

Check 

C .D. at 5%. 

. 7 .67/2.33 

7 .od/2.)3 ' 
7.67/2.00 
6.33/11.00 

8.33/3.00 

1. 78. 

7.00/2.33 

7.00/2.33 
6.33/2.33 
8.3')/2.67 

Meu.n 

8 ~33/~~39. ' 
7.33/2!5~ 
3.·67/2~()0 
6~67/2.33: . 

7.00/2.33 

. 7 .34/ 2_.1 7 

.6.33/3.1_7 

8~33/2.8q 

, Note g 1. Benlate was not included in 1981. 
2~ Average of 3 replications. 
3. Disease rating scale :: Percentare of plants· infected( 1-9 }/ 

?ercentage of .t::rain_s . coni-rerteei 
'into smut sori in .@. earhead 
( 1-5 scale): 

I. 

6. I~EST Mf,,N.AGEMENT 

6.1 Field Screening · 

·· were· screened· foi· the incidencl.l of ste:.,-, borer Sesania inf erens Wlk. 

ll!lder n2.tura]_ conditions. '!:P~--~1;>9:r~r.: .. Jrifesta:tidn-w-as~-n{lt'°v~rj .. !1eavy · · 
and._only251 :cultures were found to be infested • 

.; 

. Fifteen cultures which. were found to be free in diffe.rent. 
1. ~ ~-'. 

nureeries ·arid tl-i'al's during previous" y~ars uriG.er natural infestati<m· 

were rescreened this year. Two entr~es, VL 22 and Bage'shwar local-2, 

1~ere -~:r..~: .. ~rom stem bore1·,:inddence· over the ·two year's. Hageshwar 

local-2 was also founcl ·free from the '~ttack df plnl\: borer during 1980 

and 81. These will be further test'2d along with new cultures nn:J. 

artificial conditions. 

-.... 
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6.2 Pest l".ionttorimr. Pest Survey 

6.2.1 Cataloguing ?f ?ests ~ Twentysi::<. new c·:Yllectiorts were sent to 

Conmonwealth Institute of _Entmrrolo[;y, London for i'dentificntiori. Till 

to dnte thirty sp0cinens inclu·:'J.ing twelve report·,;d -IA.st year anc 18 

new ones b.a.ve been idontifieJ.. The ~~\.(L_i:tionnl .insect- ;:<ests identi:fiec: 

are gi'v·e·:n 'in .th? r:r.s.:ol.~::.:V:r.10. .... '--· 
..... - .. ~ ... - . 

Table VL10.g Pests of Millets at Alnora 

Common 
Descriptfon 

Coloured.bug 
ltf.utelid beetle 

June beetl~ 
Cetonid beetle 

Earheacf beetle 
Flat beetle· 
Spotted beetle··~- · 
Leaf beetle 
:;::, qne;. .b.~_et.le _ . 
Ear wig 

Bush cricket 
, 1,.~.~J:.-~b.().etie:_'._. -···. 

· Leaf defol'iator 
Leaf catter:piHar 

3rown bug 
Cow bug 
Lqaf hop~(;er 
Root grub 

Zo9 l_ogical 
Nane 

Calli tottix versicolor 
Mimela fulgidfvitteta 

Anonola dillid.iat_a 
Reterorrhina 

. Por.phryretica 
IO.pa -ass inilia 

· · Dichronychus sp. 
Bp,si tepta sp. 
Hi:'aastra cyan~ma 
Cisteloborpbri sp~ 
Elaunon bipani tus 

Eucc,n'ocephalus sp. 
Xylotrupus gidaon 
Lepidiotn. sp. 
Eupr_cctis Sf• 

Dalpada sr. 
Hysteropteruw sp. 
PsawEiotettix striatus 
liol6trichia seticollis 

Bost Crops 

Barnynrd ni llet 
Barnyerd nillet,Ragi an~ 
Panicmn 
Barnyard rJillet & E~agi 
Barnyard cillet 

Barnyard millet 
.Barnyard millet· 
Barnyard nillet 
.Barnyard :::ii 11 et 
Barnyard millet & Ttagi 
Barnyar.~ I!lillet, Iiagi 
Getaria and Panicl1D. 

II 

Barnyard nillet & Ragi 
Barnyard. r:!illet & Eagi 
Barnyard uillet, Kagi, 
Arnarantbus & Setaria 

. Barnyard LJillet & Panicun. 
Barnyard nillet & FanicUD. 
Bnrny?i.rd. r.ii 11 et· & Fan ic uc.1 • 
all minor nillets. 

6.2:2 Seas611i1T"1ncl.Cien~e cf Insect Pests~ Seasonal variation in t:-1e 

incidence of pests of barnyard 12illet is being studied since 1979. 

This year the study was re;;eated by tal.dng all the sane six sowing dates 

of 1980 i ~e. 2nd May; 12th May9 22nd May, 2nd June 9 ·12th June e.ml 22nd 

June. 

The results revealed that the inciJ.ence of shoot.fly .Atherif~ona 

SI'• was, in the s[1J;')e pattern as. in the last year. Tbis year also the 
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the OCl.Xll!D dD;:Jnge 52 per cent during 2nd fortnl.ght of LTune ;qas 

recorded in 2nd Nay sow1n£;• In the later sowings? - there was a decline 

in danage. 

The pink borer Sesania· inferens d<102:ge .wi::.s -nrixinuo. (17-. 7%} ·. · 

in '2nd May sowing as in the ·last yeclr' s e·xrfrhlent. Thereafter tber2 

wss· a decline in. the 'dauage • 
• · i 

Grass hopper d.anage was q_ui t~ hiph at early stage ·'.'lf Tlant 

_ &:rc~·.1th in all the sewings. Aphids. were also present in traces in all 

tile sowings. during later stages~ of piarrt growth. · · 

6.2.3 Investigations on White Grub: Whit~ gr up <laqage was fonnd ,to be 

very serious in Echin0chloa crop on cultivators fielci.s.· Investigations 

en various aspect of white grub controll were ·started in very 

0omprehensive nanner m1Cl will be reportec'. in •:iue course. 

6.3 Insect Pest Control 

Expcrment en steo borer control by chcuical insecticides was 

initiated. in 1979. Cerbofure.n and 2horate were fou..11.d to be i::iost 

iaif.ective. The experinent was repe;:itecl in 1980 with different doses 

c-f these two checicals. In 1981, the. trinl was c ::mr\~cted with .five 

c~enicals inclucline; t~1ese two. As tbe crcp su:ffered due to heovey 

weed competition yield data w2re not recor'3.£c. <md only comparative 

scores fo;r ·insect infestaticn were not.eel.. 

Te..ble VI~ 11: Sten Borer Infest'ntion in Bnrnynrd millet 

Chemical 

BTIC 
Ji.ldrin 

.. s·evin 
Thorete 
Car b_ of ur an 
Central 

' 

Dose 

10% dust @. 4:0 kg/ha 
· · -5% <lust @ Z..CO · kg/ha 
50 W.?.@ 0.1% concen. 
1 . 'I " 0 G @ 25 kg ha 

3 G @ 25 kg/ha 

Infestation 

9.2 
7.0 
~.2 
2.2 
3.3 

15.7 

Car_bofuran 3G-@ 25 kg/hn em1 pborate 10 G-@ .25 kg/ha were 

again found to be ·the ·dost. effective· in controlling the stem-borer 

incidence (Table VI.11). 
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7. BIGHLIGE:1'S OF .B:ES:Ef..RCE 

7.1 Genetic Reso~ 

955 genetic stocks of barnyard nillet were evaluated for 

various descriptors.· 

7.2 Varietal II:lprove8ent. 

VL 21 and VL 24 did well .in Coordinated and VL Advanced.Trials~ 

In addition~ VL 13~ VL 20 9 RAU 6 and HA~ 7 were also found pronising. 
Several promising selections hatl also been made fron breeding nurseries 9 

F
2 

progenies anc1 M
3 

generation. 

Karyotype cf VL 8 was pre11ared. 

7.3 ManageBent of Inputs 

Barnyard. nillet could safely be planted. till _tJ1e niddle of June 

starting fron April 15. 

A row to row spacing of 20 to 25 en and a plant to plant spacing 

of 10 to 15 en was recocr-1ended. 

Positive response to nitrogen application UI-'to 60 kg/ha and to 

fa:rr;i yard manure upto 100 q/ha was evident. High grain yields could 

however be obtained with a conbination cf inorganic and organic 

fertilizers. Phosphorous application affected. the grain yields 

marginally. 

The barnyard n.illet fielJ.s should be kept weed free till 30 days. 

Otherwise, the loss could be 50 per cent. 7..5 _(l~ys .d~J?.y res.~lted in 

conplete loss .• 

Barnyard millet-pea and barnyard nillet~grao proved to be the best 

:productive rot~tions f9llowed by. barnynrd oillet - wheat and barnyard 

millet - lentil. 

7 .4 __ .Dfa·e~se. Manageoent 

Cultures showing less susceptibility to sout (28), and brown leelf 

spot (20) we.re identified~ VHC :5142 and 5219 were also relatively 

less vulnerable to snuts. 

Seed and soil borne spores were responsible for initiating smuts. 

Early planting before Nay 15 escaped sD.ut incidence. 
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None 'of the chenicals te.stecl controlled m::uts coupletely. Ho~ever, 

Vitavax reduced the incidence significantly. · 

7.5 Pest Managenent 

. Sarvey and i.dent:i.fic~tio:U lecl to e~tablis~ent of 18 pests on 
, ., 

barnyard and other qillets. 

YL 22 and.Bageshwar Local 2 were.free fro:o sten borer. Carbofuran 

3G (25 kg/ha} an.d Phorate 10G (2? kg/ha) effectively controlled ste6 

borer incidence. 

~ ; .. : 

. . .• -~ ; : 

'. 
;·.: 

' .. ·.-



CHAF!'ill VII 

N.ATION.AL BU..::EAU OF FL.ii.NT (~\JE'.l:'IC :EEBOU5£ES 

1. GE'J.'.J-:ET IC F.ESOlliiCES 

1o1 General 

The S-1 post provided in this scheme at the· Bureau remained 

vacant because there l~as no r..ecrui tment by the ASY..B since the scher;ie 

started flliJ.ctioning. The exploration for the· collection of germplasw 

of l!linor millets was, therefore, undertn.ken.by Seientists of this 

Bureau in collaboration with the AICHIP and the J~gricultural 

·Universities. 

1.2 ~ew Collections 

During the year, 0ne crop specific exploration was undertaken 

in March-April, 1981 to the drier areas of Western Andhra Pradesh. 

The districts of Mahhubnagar, Kurnool, Guddci.pah and lmantapur 

(13°.50 1 -1.7°.o N lat. and 77°.0 1
- 79?5 E long.) were surveyed and seed 

r.:iaterials from fields, threshin[;; floors/farmer's stores were collected 

at 153 collection sites. The collections included a total of 4:4.6, 

ragi (102), Se:t&.~.i-0. (155), jfanicgm ;:,1t]j,£~?.\1!t1 (1Irt), F.miliai:_~ (60), 

P~!;palum (67) and ~!.ill~i_noGhlg_c_i, (8). Tribal pockets in hilly terrains 

and ren,:iote areas were also surveyed. 

The Bureau staff also contribut2d towards the ger:2plasm 

collection of minor millets in eight sepa1·at~ explorations undertaken 

during the year (Table VII.1). 

Table VII .1i Minor Millets Gerw.plasn Collections 

Area and Districts 

Eastern .Karnataka 
Bidar 

U.P.Eills 
?ithorgarh 

Eastern Me.harashtra 

Maharashtra 
Ratnagi::d Distt. 

Millets and Number 

Ragi (2) 

Panicllli mi liaceum ( 10) 9 

f·mgi (7). 
Echinochloa (21,o,), ragi (8), 
Panic lJillS ( 24) • 
Setaria ( 2) 9 _E.wiliare ( 12), 
Paspalum (2), ragi (19),l'..miliacem2 
(10). 

Contd ••• 



Table VII.1: Contd •• 

Area and Districts 

West Beni:;al 
Darjeeling Distt. 

Eimachal Pradesh 
Ilinnaur Distt. 

Tamilnadu 
Hilly terrains 

Total 

107 

Millets and Nl1I!lb~r 

Ragi (12) 

P.miliaceum ( 20); &•i;iaxfo1ulu, 
l 1), Setaria ( 4 )'i ,ragf ( 3 )·~. 

Hagi ( 44), g.m:fliac'etmt' (13). :. . 
P .mi lia:rre ( 8),' Setaria ( 5), 
Paspalm;1 (12) Echinochloa (10). 

253 

Thus, quring this yea~ ( 1981), in 9 explorations ;r:, total of 701 

collections were made. 

1.3 Extent of Variabili_!y 

Much variability; was· observed in Setaria collectiOns made froni 

Mahbubnagar, Kurnciol and A.nantapur for panicle length (10.-23 cm)~ 

bristles (long to alnost insignificant) tiller riumber (5-13); gliline colour 

.(cream, darlr orange .and purple·) and. ~eed colo~r (light cream t~ or~gish 
brown). In.collections from· Prodatur, much variabi~ity was observed for 

panicle length (8-23 cm), Panicle characters (loose to co~pact), ·ear 

thickness (3-5.3 cm) and for glume colour. Jinantapur ·is main area for 
I 

Setc;.ria but not i:i:mch variability could be gathered from there as 1;:iostly 

the improved strain 'ii.r.j.una 1 is under cultivation.· North of this 

district, Panicums and Paspalum ane not grown for pers.onal preference of 

Setaria. Echinochloe. is grown in vei:-y lini ted. patches -and not nuc_h_ 

variability was observed in this case~ 
. . - . . . 

Both f .Diliacern:i and _E.miliar'e were collected from all the 

collection sites. Except for aeecl colour (yellow to greyis.h bia:ck) ·and 

size (small to bold) not much var~abili ty could be obtained in 'l'.•GJ.ilinoeum. 

Great variability could be seen for seed colour (light cream to yellow) in 

_E.niliare. In Ecb.inochloa. too, very little variability was noticed for 

panicle length and seed colour. In ragi, rauch variability was represented 

for seed colour (brown to red) and seed size (medium t'o small in many 

cases) .• 



1013 

2. fliGRLIGRTS OF IfilSBB.::-:.cs: 

2.1 Genetic!"iiesources 

New --co1Iectio1is of ~agi (102L kudo nillet (67)9 foxtail t1il1et (155),

little nillet (60) 9 prose ~illet (14:) and barnyard nillet (8) wer~_added fron 

Karnatakat and _parts of Uttar Pradesh, Naharashtra 9 West Bengal, Hioachal 
• .. • ,! .' .... 

( '· 
; \ 

··,,_,. 

· ... 
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GFJmER . VIII 
'l'•'·.· .. . . . 

,• .. RESEAfl'.CH JiT COOl].DiNJiTING 'j:JNIT, PUNE ·: • ... l. '- .. ;. ~ · .. 
·,· >. .. ~·- • 

. ' :· ... : ... . \_ 

~I 
. ;.. 1.' . ;. . 

. -1fodo, fox:tail, l.ittle nnd .. ba:i-nyard. millet I!lultil~csiti~nal trials 

' : . wer~ conduct..:;~ during. the ye~r under: r~port. In nddi'thm~ ~hootfly on 

. '·'' little millet and snut .on b~rnyard nil let received spec_in"i .attention • 
... ·'. 

; ,, . . '~ 
B. KODO MILLET 

. ~. .• 

1 ~'· V ..b.T.il:TAL IMPii.OVEMENT 

<·.: · 1.1-'Pure Line S.elections 
,. .. 
_:.Twenty .t\vo pui:e· l.in~s .. were tested· atross Pune~ Dindori and 

• ".· :C-~i~~batore. in·::i 2 tines re.rJ:icated -randomizer.f'blockd~sign. Ten rows 
.. :. --p·e'r· entrj'were 'p'i~nted at 22.5 CD x 7 .5 en. IFS 14.7-1 'and co 2 were 

included as. ~hecks. · . 

· 2762, 2770 (PS'C 8), 2772~ 2798 (PSC 1).,. 2805, 2806 (PSC 4), 2807, 

28q8 "(PSG _5), 2810, .:2811 (PSC 2), 2812 (PSC 3), 2813 (PSC 6), 2814 (PSC 7) 

ha.d g·iven -more grain. ·yield. tha'n the best nntional check, IPS 147-1 

(Table VIII.1). PSC 1 to s~are currently undergoing advanced testing 

in all India trials. 

c. FOXTAIL MILLET 

1 • V1llilETJ1L IMPROVEMENT 

1.1 Pure Line Selections 

A oultilocational trial consisting of 35 pure lines and 2 checks was 

organized at Pune, Bangalore and Nandyal. The~ experiment .was conducted 

in a randonized block design replicated 2 times with 10 rows spaced at 

22~5 cm x 7.5 c~~ 

The grain yields were low at Nandyal (Table VIII.2) •. The trial 

mean was higher than the check weans. 464 (SIC 11), 521, 1294, 1312, 1327 

(SIC 9), 1334, ~33j (SIC 12), 1339 (SIC 10), 1349, 1354 (SIC 8), 1363, 

1)73, 2879 (SIC 6), 300 (SIC 7), 54.8 (SIC 3), 592 (SIC 4) and 765 

exceeded the trial nean of 12.4 q/ha. 

SE 21-1 was the dwarfest and t~e earliest to .mature. 
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Tahle ·vrn.1 Perf ori21nnce of Sel~ct~d Kodo Millets 

Entry H(~~~t .Mfturiyi. Grain Yield ~gZha} 
Days Pune Dindod Cofr;,ba- Mean 

-tore 

2759...:soK 54 105 44.5 '13.9 ;5.9 31.4 
2760-BOK. 56 103 '.)7.0 13.0 32.4 27.5 
2762-80K 54 '"·' . 107 56.7 . 16.2 . 46.1 39.7 
2763-80K. 57 ,107 45·7 10.9 . 34.9 30.5 
2768-BOK 53 163 .,48 .. 3 7.9 48.0 34.9 
2770-BOK 54 106 44 .• 8 20..7 . 54.6 40.0 
2772-80K 58 105 42.1 11 .. 7 54.6 36.1 
2774-BOK 56 106, 35.4 12.1 53.6 33.7 
2776-BOK 58 ' . ;, 103:: ·--... :.Jh5. 12.1 47.7 30.4 
2797-:BOi;C 50 . '107:."; ,.~3.li 6.2 53.3 31.0 
2798-so:K 57 102 48.5, 16.3 46.4 37.1· 
2E305-80K 58 106 45.1:1: 18.9 51.3 3s.5 
280(?-80K, . , 57 106 4 9,4 12~8' 57 ~.3 40.0 
2807-BOK 58 103 43.7 12.0 55.7 . 37.1 
2808-80K 60 ·104 47.1 14 .. 7 65.3 ·. 41. 7 
2809-BOK 61 103 39.5 s.2, 56~1 34.·6 
28l O"'-SOIC . , . 63 

'i 

37.6 106 52.0 10.2 50~5 
; 2811-80JI .63· 10·7 43.5 . 8.4· 66•2 39.,0 
, 28f2-80K 61 104 53.2 12.3 63~1. ·42.9 

2G13-80E: 56 106 '59.6 15.5 48.3 41.1 
2814-BOK 59 103' 45.-2. 15.1 ' 59.9 40.0 
2815-BOK 62 .... 105. 22.4 12:.4 .54.7 29.8 
IPS-147-1 64 104 . 40.3 . .= 1.s.,5 48.8 35.9 
co 2 95 123 . 24.1. 10.3 29.8 21.4 

Mean 59 106 43.1 12;9 
I 

50.6 35,,5 
r 

.· , .. 

. l 

':• 

. ';; 
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Table VIII.2 . Performflnce of Sel~cted Foxtail Millet . 
Variety Height Maturity Grain Yield ~ gZha1 

(cm) (Days) Ptme Bangalore Na:r;idyril Mean 
-----

1,!;6Jr...80K. ·· 116 ..... 90 23.9 12.q .· 9.1 15.1 
1,!;73-80li 108 91 11.5 . "6.5 8.4 8.8 
513...;soK 107 91 ·. 15.9· 13.0. 7.·o. 12.0 .. 
5:21--SOK 112. 86 . 1j.q 16~2 9.3. 13~6 
1051-SOIT 1oe 93 11-.2 13.0 7.9 10.7 

· 129~-BIJK 100 91 8.6 1)1"0 e.o 13.2 
1226-SOK'. '110 92 10.8 13.8 7.0 10.6 
1298-80K 106. 92 13.q 11.2 7.8 10.8 
1309-80K 120 92 12.2 10.1.t: 10.5 11.0 
131-2-SOK. 105 93 15.1 . 11,f;·.7 8.2 12.6 
1327-80K .· 117 9<" 21-.0 16.8 10.7 16.2 
1328-80K 109 89 13~1 11~8 10.0 11.6 
i329-80K" io8 90 13.9_ 15~5 7.0: 12.1 
1331-801\: 100 95 19.3 13.7 6.5 9.8 
133li-80K. 103 91 19.0 12.7 11.1 11,!;.3 
1337-SOK 10/,!; 90 21.3 11,!;.1 9•0 11*.8 
1339-8b:K 107 88 25.1 11.1 10.1 15.q. 
13/,!;9-80K 115 89 17.5 15~2 8.-6' 1).8:·. 
1352-80K 113 90 s.7 5.9 13.3 9.3 
135/,!;-SOK , 123 91 20 .. 7 ti.6 17.2 -16.5 
1357-SbI~ 110 90 17·~1 11.8 7.0: 12.0 
1363-80K 105'. 90 1s.o 16.9 9~3 14~7 
1373-801( 101 90 19.3 11.0 8.9 13.1. 
1/,!;02-80K 108 93 11.4 11.8 10.6 11.3· 
1/,!;70-SOK 103 9Q 11.t:.O 11.7 11.5 12.1,!; . 
2879-BOK 110 89 , 19.2 13.0 10.8 11,!;·93 
288/,!;-SOK 112. 8S . 11.2 12.q 6.7 1Q~q 

2885-SOK . 105 89 15.q. 16.q . 3.9 11.~9 . 
300-79K ! • 111 93 16.7 . 16~1 10.3 11,!;~4 

51,!;8-79K 108 90 · .. .17.2 11'..'5 15.7 1/,!;;8 
563-79 K 108 9J 15.7 1t-5. 10.·o. 12~q 

592-79R 105 es ·16.2 13.3 s.1. 12.5 
685-79K 110 93 12.2 17.s · 6.1 12.0 
761r-79K 120 91.t: 12.5 14 .. 5 6.8 11.3 
765-79K 105 91 13.5 ... 17.3: 8.5 13.1 

SE-21-1 78 79 . 11 ... ·5 6.5 1.3 6.4 
Arjuna 127 81,!; 10.5_ 10.-6, . 7.6 9.6 

Mean 1.09 87 15.q 12.9 .8.-9 .·· 12.4. 

i ; .i \ 

Table VIII~). Canopy Competition Studies .in Foxtail ·Millet 
(Grain"Yield q/ha} ·: ·::· 

Genotype; Densities . ':. 

22.5 C!!l. X 7.5 cm :33.75 cm x 7.5 cm: .. _; Crl X 7 .5 cm Menn· 

SE 21-1 19.J ·,; 21.7 17.5 19,51 
:.Arjuna 29.5 27._4 27.2 28.0 
Nagthana .. 21.9 . 33."8 24._9. 26.9 

Mean 23.5 27.7 23.2 21,!;.8 
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2• .Ph"YSIGLGGICilli INVESTIGA'.HONS ..... -. 

2.1 Canony Analysis 

The three distinct genotypes SE 21-1, Ar.iuna and. Nagthana·were ....... 

grown in a split plo.:t design with genot:Yl!es in the ~ain plots and 

plant densi{ies (22.-5 en x 7.5~c"n, 33.7.5.co x 7.5 en, 45 cr.i. x 7.5 om}. 

in subplots,, The g':x:pss and net . subplot. sizes were 5.4 m x 3.6 n, an.d 

3 m x 1.35 r_:l• Tile' experiment. was replicated 4 tiues, but. ~1ifficult 

soil condi t-iohs pe,rnl tted observations. only in two re:;:-11 ications • 

.Ar.iuna produced higher grain yielC.. at high plant density, while 

SE 21-1 and Nagthana produced the highest yields at foi;ermediai;e · 

plant densities·• (Table VIII~3) • .. : 

:. i .: ; 

3. NUTil.l;TIONAL QUAL.ITY 

3.1 Protgiri, Fat.and Minerals 
,• 

Fox~ail millet gernphs!:l was analysed :t:or eeed protein. (6~68 to 

15.73 %L: seed fat (4.0 tq,?.1 %) and"ninerals (1.10 .t~ 4.86 %)~·The 
fr.equency "'dist::r-ihution is given in .1'able VIII.4. 

,. ' • ,-f> 

F~tty acid con~ ositi.~~-; was a).S~ :1studied in two high (GS 26 and 
.• 

GS 527)' and t~o low (GS !·1:56 and G:S- 245) fat.· accessions. The foxtail 

millet.- oil co~pares fav~urably wi ~.h other traditional oils· Uke 

safflo~er and· swiflower ¥ith high. poly unsaturated fatty acids 

(75 to. 85 %} •. · Genotypic. differe~~-es were also evident in fatty acid 

comp~~.i.£ion (T.able VIII~5) .. 
. i 

·,. 
D. LITTLE. MILLET 

1. VJillIETA,L 'IM)?EOVEMENT 
' 1.1 Pure Line Selections 

The perfomance ot _36 little L11illet selections was -conpared in n 

randonized block design 'replicated 2 times with. ~ checks (K selection 

anq ~O 2) at.Pune,:Ranchi and Sunabeda.: Ten ·rows we~e ~la:p.te"d at 

" . 



Table VIII.l.1: : Freque1wy Distribution for Seed Protein, Fat and Millets in Foxtail Millet 
- -~---~~~~~~~~~ 

Seed .Protein Seed Fat : Mineral : · 
'Class 
Internal 

Mean Frequency Class 
Internal 

r>1ean J!requene;y r-e...-,ta"'"'s"""s.-----<1w~~·e guency 

(%) 

--~- ... ~ ·· .. 6i-b1~~7·t_.ob G-.~~5o~. 
~ ' ' _; ' 7~01..::'s~oo 7 c5.0 

S,,01~··9o00 8000 
9 .. C.-10oOC 9$50 

10aC1-11~00 10c50 
'. ··_i1q01-J2cOO 11.50' . 

1.2'o01.~-1)~·oo '.12.,5·0 ·. 
13~01-1~~00 13.50 
1/io01-15.,00 11:1 .. ,50 

.15 .. 01,-:-1~"QO,, 15 ,,50 
. . .,. . - ' i '· .. • ~ ~ < . . -:·. __ .. ..:. 

. ''~ - ) : 

! . 

! .. 

"I'' .. ·, ,' 

.. _.-·. 

. ; 

'. 

(No.) 

't '. 2·=~ 

17 
i.1:9 
85 

109 
·133 . 66 ,, 

30 
10 
·1 

502 

(%) (%) 

~4~0Q ~ 4~50" 4~~5-
. ·. ·1~051'-·5oOO l;,~75 

'5o01 - 5c50 5o25 
5~50 ~ 6rOO 5~75 
6001 - 6~50 6025 

,, ~ , !)c51;··-. 7 .. oo" · 6.,('§_; · '· 
7.'.01 - 7~50 7o.2J 

, .: . . 
~· .• 't . ~· . 

4.0 - 7.1 

-~ . : .. · 

(No) 

'.g~)': ',. 
2::;3 
492 
3Ui 
13i 
.52· .. ·•' 

2 

1330 

... 
-~ :: .. l ~ • . 
-, - . ·. 

Internal ' ·.· · 
(%) : ('0·)· ·. I' . / .. .. 

•1.,01 :·~·1.25 1o1} 
1~~6·- 1~50 1.38 
1~51 - 1o75 1.6~ 
1e76 - 2.;0Q '. 1e8tL .• 
2~.01 - 2~25 .. 2 .. 13 

···2o26 ;- 2c50 2"38 
. ~~51 ~ 2G75 ~.63 

2.76;.: 3~00" .• 2 .. 88 
}.01 ~ 3c25. ; 3.13 
3.26 -- 3;,50 . <}•JO 
3~5i ~ 3;75 3.63 
3~75 - ~~oo:: 3088 
4.01-~ 4~25'.'. 4.13 
4.26~ 4.50 . 4.38 
4.51 .::.. 4. 75 . ,4'.6) , 
4. 7 £ - 5 .. oo : 4-;-ss 

. ... 
. -- ~ ,,· ;. 

. -' :· .. .. _ . · . 

:. .; . 

... 

. (N ci) ' . 

1 
l .. 
1 

. 6. ,; 
tr1 c : 

.. 151"· .. 
;189 
.. 84 

18 
6 
3 
1 
0 .·· 

. 0: -
}-· 

:, 502 

. .: 

:• '; 
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Table VIII.5 : Fats and Fatty Acid Composition of Foxtail Millet 

Accession Total Seed Fatty Acid Cor:mos_it.ion (%) Iodine_ 
Fat Content Total ... . 18~·1>. -· 18:2 ; Value=' 

GS 26 
GS 156 
GS 245 
GS 527 

(%) 

7_.00 
4_.57 
4!"00 
7!910 

" 

: Saturated 
., 

6.oo 
i 24.0 . 
; ~5!"0: . ' 

3.;D 

11.0' 
12.0. 
13_.o 
7·.o · 

81.0 
62 .• 0 
7_2·.o 
·s9.o 

:148.3 
.114.6. 
1/J.0.3-: 
149.7 

Table _VIII.6 Performance. of--~elected Little· Millets 

Entry· 

1560-SOK 
1563-SOK 
1564-80K 
1566-BOK 
1574-SOK 
1575-SOK 
1579-BOK 
1592-BOK 
1598-SOK 
1608-SOK 
1609-80K 
1619-BOK 
1627-SOK 
16)4-80K 
1637-BOK r-
1653-SOK 
1683-BOK 
1701~80K 
1706-SOK 
1721-BOK , 
1749-BOK 
1752-80K · 
1783-SOK 
1860-SOK 
1865-SOK 
1879-SOK 
1883-SOK 
1574-80K 
1596-SOK 
1609-80K 
1651-BOK 
1595-BQK 
1622-SOK 
1862-80K 
1847-SOK 
1670-SOK
K-Selection 
co 2 

Mean 

Height Maturity 
(cm) - (Days)_. 

70 
109 

97 
113 
113 
107 
110 

80 
79 
66 
52 
70 
75 
99 

101 
135 
125 

92 
104 
'96 

61 
85 
94 
56 
82 

115 
103 
f17 
81· 
85 : ; 
68 
77 
85 
64 
72 
69 
79 
74 

88 

89 
98 
96 
98 
96 
96 
94 
80 
80 
76 
76 
95 
95 
94 
94 

101 
95 
90 
94 
95 
76 
88 

'101 
75 
88 

100 
94 
96 
80 
86 
91 
80 
86 
77 
80 
90 
83 
76 

83 

Grain Yield (g/h~) 
Pune Ranchi . . Mean 

6.9 7.0 
15.7 7.0 
6.9 6.7 
8.3 7.4 

12.0 7 .o 
.9.0 5.9 
12.8 6.3 
13.5 6.7 
6.4 6.3 
6.o 7.4 

7.0 
11.4 
6.8 
7.9 
9.5 
7.5 
9.6 

10.2 
6.4 
6.7 

4.8 4.ll. 4.6 
12.0 
12.7 
i1 .3 

4~4 8.2 
5.9 9.3 
3.7 7.5 

8.2 4.4 6.3 
4.5 5.6.. 5.0 

12.6 4.8 8.7: 
4.l.i: 5.2. . 4.8: 
5 .. 8 4.1 11-9 

12u3 5,.6 9e0' 
6.1 6.3 6.2 

1d.2 B.9 9.6 
4.3 4.3. 

11e4. 7 e4 9~4: 

6.7 6~3· 6.5 
12.6 6.7 9.7 
14.1 5.6 9.9. 
15.2 7.0 11.1 
s.7 5.9 :7.3; 
6.,9: ·'. ,. 4~4 :· . _· 5.7; 
s.o· c·' ~ .. 3 8.7' 
6.4 4.4 5.4 
9.8 · 5;6· ·· .• 7~7: 
9.{ .1*~1 .... : 6.9': 

12.0 ' 8.2 . f0~1: ... : 
~.9, :- , . -6~ 7' ·: . 6.s: 
4.4 ·-9~J 6.9 

11.1 10.0 10.6 

. ' 

i .~- . 

-· ., 



2 o PES.T HAN.iiGEMENT · 

2.1 Rescreening 

Thirty six lines that showed r,esistance to shootfly were rescreenei! 

in a randoni:zed block C.esign replicated. three tines., Four- highly . 

susceptible (1651, 1772,. 1789 ·and 17~7) lines were also added. ,Each 

plot was a row of 3 I:J. long. To-.. al n1E1ber. of til'lers and the tillers · 

danaged. by .shootfly were ·:recorded at -randm:!l in 5 plf_nts, and th~.·· 
I 

infestation per cent was calculated~ 

1654 recorded L~ini~un. inf e,~t~tioii 
its relative resistance (Table VIII.7) 

(408 per cent), coilfirning_ 

-·. 

2.2 Seasonal· .incidence of ShootflY_ 

CO 2 was planted 7 tinesi in ·a rando:oized _blyck desig~ replica~ed 
three til'.les. :F'ive rows of 3 IJ. length \~eJ:-e' pia1i.ted et :·45 c~ x 10 cr.:i. 

spacing and fertilized. with ~O kg N, 20 k,g P 
2
o

5 
and 20 kg :rr

2
o/ha. 

Significant differences were observed in shoutf_iy danae;e and. g-:r;.a;in 
' ... ·. - ' 

yield on different plantings (Table VIII.8) -~ · There wgs an increase.-·in 

shootfly infestation and danage, and decrease in grain .. yield with §~!~y· 
l.n sowing, the naximll:l occurring _on 3-9-81 planting •.. The infestation·' 

•, 

was less, and the grain yield maximUL'! in the. crop planfed on 29'."'"6"."'1. 981. · 

2.3 Comnatibili ty between Carbofuran and Azotobacter 
' 

Carbofuran checks shootfly incidence. Azotobacter is a biofertilizer~ 

Both are seed treatnents. Their conpatibility was. there:fore studied in a 

randomized block design replicated 5 tines in the variety~ CO 2. 

Carbofurari 5 '/o in _association with Azotobacter reduced· shootfly 

incidence in compariso:q. with the ':111treated plot, indic!lting their 

compatibility (Table VIII.?)• Maxir::m!!l grain yfeld was als·o recorded in 

coobination treated plot, indicating· synergistic effecta of Carbofuran 

and Azotobacter. 
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Table VIII.7: Rescreening of Little Millet ag"!i.nst Shootfly 

Incidence Total 
(%) (No) 

0 - 10 1 
.. ' 6 11 - 20 

21 ...... ~30 9 
i 

31 - 40 19 

Pedigree 

1654 

1667, 1673, 1686, 1726, 1687. and 
1677 : " 

1556, 1704~ ·1720; 1648, 1566, 1706 
1703, 1550 and 1723 : '.' 

1651, 1789,, 1634 •. 172l.i:, 1752;' 1645,: . 
1756, 1593, 1664t 1675, 1665, 1551, 
1651, 1772, 1797, 1749, 1565, 1579. 

· and :1567 · · · 

41 end ahove 5 1701, 1743,.1751, 1553.and 1688 

Table VIII.8 . Eff~c.t of Shootfly Inc.idence . 
on Little Millet 

Date of Dead Yield 
Planting Hearts (g/Plot) · 

. i. 

(%) 

29-6-81 5 .:( 458 
12-7-81 .. 16.9 ·264 . -.~-

23-7-81 . 25 .• 9. 243 .. 
J-8-81 28.3 202 

13-8-81· : I, 30.7. 175 
23-8-81 36.2 125 

. '3_9.:.:81 42.·9 72· 

S.E. 1.4 31 
CD 5 % 4.4 .. ·. 96 

;Table VIII.9 Effect of Seed'Dressihgs on Little Millet 

Trec;itmeht ',~ Dead · 

Hearts 
(0): . 

Carborufuran .. ·3.2 
Carbofuran 5 % + 2.6. 
Azotobacter 

Azotol;>acter ·.ih9· ·; '· 

Untreated 14.5 

s E ·1.3 
CD 5 % 4.0 

i 

•I·. 

Yield·· 

(q/ha) 

24.1 
.¥7.1 

1,5.3 
2.7 

2.1 
6.5 

·1'• 

; I ~ 

.'; 

j ·-· 

; ''·· 
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E. BAHNYAIID !>'IILJ.#lT 

1. VA.RIETJJ.:i, IMP:liOVEMENT 

~' ' 
. ., .·· 

·.· ...... 
:·· '·:·-.·: 

Forty si~~ .pure i~~es 'of ·tar-nyarc1,.millct ~;ere conpare(;J_ in ~· .... 
randooize'd. blo'ck design replic_ated 2 tines at ~e;- :11imor.a. ·ani;l.L_·- -

·.l~?:··: 

Coimbatore··-. :Ten rows 'were planted at 22o5 cm x 7 .5. er• spacing •. : Two 

checks, :K 1 · l'lnd CO 1 :were als
0

~ in·~luded., 

The tr.ial ocan was higher th~~ the mean of the checks (TaPl.e VIII.10) ~ 
2301, 230'8, 2313~ 2324, 2325; 2326, 2330, 231*8 (ECC 9), 2375, 2384; 

2385 (ECC 8), 2386~ 2388 ( ECC 6), '23.S9 (ECC 1 O), 2392~ 2l.!:OO (ECC, 7), .. . . , 

2401 ~d 1585 (ECC ·5) had giVen more grain )rield than the trial .r:i.;· :: -~ 

ECC 5, 6,,.7, B, 9 and 10 were inclulf.ed in all India trials. Many cultures 

were dwarfer a..t'ld earlier than the :checks. 

·' 2., DISEAsE MANAGEMENT 

2.1 Screerting for Smut 

28~ .tbarnyard L\llst collections were screened. in· an augmented!:. 

randooiz~d .block d~sign wi~h 4 ch.eeks after every 4Q. rows. Smut 

spores ~e-r~:. i:dxed with the seeds before sowing for creating 

artifici~l e piphytotics. Four sele.otions were free from smut iri.ciQ.ence 

(Table VHI.11). The incidence 1v-as· less than 5 per cent in 13 !!fore 
' 

selections_· in comparison with the_ checks (33 to 39 per cent). l'~l"elve 

entries .had registered 60 per cent infection, maximum in the e:iper.iI!lent. 
·-;.; ' 

F ~ HlGBLIGHTS' OF RESEARCH 

1. Varietal Improvemen~ 
·" 

Probi.~ing sinfsle pla~t sele~tions of kodo (2770-80K, 2806~80K, 
·' .. . " 

2B08-80)r, '2812-8~1I, 2B13~0K)' _'.f.oxtail (4611-BOK, 1339-BOK, 1354-8.0K)' 

little ;(i563-80K).,: 1592-:-Sd:K, 1574.-BOK, 1847-BOK) · and barny~~d~<.: :: .. ;\ ! -
(2385-SOI}:, 2388-BOK, 2400-SOR) i;;illets s.ubstantially surpassixig, :!;he 

' '' ~ . '• f, ' • ' !• •,' : • . . • I' ' 

leading :checks had )>een . identifi~do Sorae of them,.: ·are in ehr!y':'·•md 

advance.~f.~11-Ind~~ :trials:: for l~I'f:Se. sca!.:e .performance and adap·t~tion 
. ·:: ···'•, . 

evaluation. . < ~t .. '; ; 

. -... 
. - .. : : 

2. Dis"ease Managei~ent 
. ·-
: Fo-ur pure line sel~ctions .. c)f barnyard nillei:-,.(2132-10~ :2f52~3, 

2208;,,:.Ji; 2227~;1~) ··were::·fo~cl f.r;~c J1'.9P :~r~ut inciden~e t{nd~r artificial 

i1foctilatioi1•-- .. ··The sr:iut.: percl".i}ta~e_ ~apg~d :from a· to -60~ ·_-
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Table VIII.10 Q Performance of Selected Barny<frd Millets . 
Entry Height Maturity G:rnin .Yield:CqjhnL_ .. :- ' .. 

Pune Ah::nra c~;·imbatore· - ':Meiin · .. -~ 
... 

(cm} (Days) ____ ., 
J :~ 

2301-SOK ; 95 . 94 25 .. 7 22~9 6&) -18.3 . 
23Ga-80K 77 86 26o5 ' 20;,2 7<>7 18 .. i'. ... , 

2'.313-80K 85 ... 86 ., :23o5 · .t8"9 .. .3.,1 15 •. 2 '·: .r 
2316-80!5: 86 86 23.9 17~1 3o7 1,4.9 
2319-SOK 107 92 2.i;i 1' ,,.../ : ""· .. 3,,8 14.o · } . .. 

-/a.L 

2321-SOK 107 93 22o2 17a1 6.,1 15.1 
2324-BOE: 99 97 ·. '30o0 1l:,.:.O SaG 17 .. 5 
2)25-BOK :104 100 .2s,3 17c8 · :· 4.,6 16.9 
2326..;sOR· 26no i~~7 6 .. 9' ,i5.)2 

. ' 

105 99 
2327-80li 101' 99 28o2 15n·3 3,,11 13~1 
2330-BOIL . 111. 100 24.,8 19o1 7.9 17.3 .. 
23'.32-80.K · 98 98 16.9 17 .. s 5 .. 2 13.3 
2333-BOK ''113. 98" 19nl · 11'.8 6~·6 ·-i2.-5 . ' 
2343-BOK 111 100 17,.4 ··' 14~9 6.2 ,:1.2 ... 8 
2345-80K 131 101 18 .. 7 16.7 7~2 14.2 
2346-SOK 107 100 16.3 10.0 7.2 11.2 
2348-BOK 110 100 32.4 15.6 s.·9 19 .. 0 
2)50-BOK 112 100 24.3 14.4 6.3 15.0 
2375-SOK 106 93 23.3 19.6 5.9' . "16 ;; .. " .. :: ~ . - . , ... : 

2381.~0K 75 86 16.7 18.2 2 .. 6 12.5 .·· 
238lJ-80li 65 86 23 .. 3 2508 6~2 18.4 . 
2)8~0K 96 92 30.4' 22.9 '6.5 20.0. 
2)86-80K ' . 108 .. 99 23".3 25.8 ;7~5 :t.s.9 
2387-BOli 94 94 17.4 21..8 3.7 14.3 .. 
2388--80K 98 91 30.,9 25.1 7.2 2i .1 ' : ; i ,; ; ' 

238g...80K :92 ·. 94 .27o4 25 .. 3 4.,0 1s.9 : ' 

13~6 
~. ! I • ; _'. 

2392-BOK 121 100 30.,6 8.,q 17.7 
2394-80K;· : ';.: 111 98 23.0 11.1 8.;1 14.1. .... 

2395-80K 127 ioo 17.2. i,7.1 7.9,,: 14.1 
2396-SOK 110 101 23.,7 15.1 5.6 12.8 
2400-80K 111 98 30.".! 24.2 6 .. 3 20.2 
2401-BOK 114 98 28"j · 21.o:f?: ·5.6 18._6 
2lJ26-80K 113 . 99 17~8 10.7 5.0 11.2 
2lJ32-80K 110 101 17.,0 10.,9 4(16 . '. .. 10~8 ' 

' 1499-79K· 94 . 90 26o3 1'1: .. 0 3o3 14.-5 
l~)c0. -79K "104 ·s9 2L7 15~3 4•8 13·.9' 
,t554-79li .. 86; •" 91' . 18.7 ·. 12.;4. 2.9 ... -11.:; 
1585-79K 101 90 27.2. .. 11 ... 4 . 5.5 : 15.7 \.; 

1588-79K:.: 93 
.. 

87 19~8 .· 13~1 4.,7 ·12.5 
15S9-79K 88 

,. 
87' 2i.;9. '17"3 6.o 15.1 - . •:. 

1593.,..79K 81 87· 23.0:' ,14 .. 7. .3 .. 8. . , 13.8 
1596-79K 76 ',. i~ 20.4 15~3 4.,5 _1~.4 ... 
1597~79K . 78' 22o4 i4.2 ''3 •. 9 · 13.5 
1598-79K 82 89 27 .. 0 14 .. 9 2rt9 14.9. 
1603-79li 75 97 22.0 14 .. 9 2.-9 13.3 
1604-79K 77 89 1.9~8 14r2 2,,7 12.2 
K1 114- 101 23.3 11~8 -·5 .. 2 13~4· . ~ . - . 

co 1 .. 94 98 .. · -17 .. 1:1 12.0· .5 .. 0· . 11.;5 

Mean 96·. 94 23.3 16,,7. .5.5·. "' .. 15.1 
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Table VIII.11 Screening for Sr.mt F_;esistance in 

Barnyard Millet 

Cless/ Se0re 

Bi~hly ~esista~t 
(Dise~se score 0 %) 
Hesistaht ',,. 

~ighly _Susceptible , 
\Disense score 60 ~) 

Checks 

Pedigree 

2:i32~f·'J, 2152-3, 22os~~1. and 
2227-10 " . 

2116-9~ 212s...:.21 ~- 213~-12, 
2134-11:1:, 2139-13, 214~-9, 
2147-1, 2154-7, 2170-17, 221-3-1, 
2259-16 9 2268-2 and 2286-1. 

.2126..,-24, :2138-18, 2138..:.,2L, 
2139-15, 2158-1 ~ 2159-2li:, 
2221-10~ · 2237-12, 22li:2-H; 

., 22l.l4-1J:,:,2250...8 an~ 2271-3. 

2125: 33%,:2529g 39% 
2214: 36 %, 2222 ~ 36 % . 

i';" 

.. ··; 
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3• Pest Management 

Rescreening of little oillet lines against shootfly revealed 
the stability of relative resistance of 165~ over a two year 

period (1980-82). 1654 recorded iui' infestation of 4.8 per cent 

against more than ~O per cent dead hearts in the highly susceptible 

lines. 
~· 

Early planting of little millet, with the onset of .. monsoon, 

recorded less shootfly dariage,alJ.d ~ore grain yield. June-end planted. 

little millet showed 5.1 per cent dead hearts as, against 42.9 per cent 

in Septeober first week plant!~. 

Carbofuran·and.Azotobacter were found compatible in reducing 

shootfly incidence and enhancing grain yields. 

4. Physiological Investigations 

·Foxtail millet genotypes produced.naxinum grain yields at higher 

plant densities ranging froe 395 to 59'5 thousand plants/ha. 

5. Nutritional Quality 

The seed protein (6.68 to 15.73 ~), seed fat (4.0 to 7.1 %) and 

minerals (1.10 to 4.86 %) were analysed in foxtail millet. 

Foxtail millet has a high prop rtion (75 to 85 %) of poly 

· uns.aturated fatty acids, revealing that its oil too coopares favourably 

with sunflciwer and safflower oil quality., 



CHAPTER I~ 
ALL INDIA COOii.DINATED Plt.OG1.AMME 

. . . '·. ; . ; ; . : J ' . : .. '. ... ·,, ....... ; . : ": . •, -' . . ' - . 
Ali the ~ino~ millet centres actively participated in. cooperative 

'·· ~ ·• ' . . 
• • :• • o ' - • •• • W•• •• "•' ~. '• 

. prograiinn? :p}:~~}t5-'.-~~:d· j~fe.c_u~:~~n~· ·:~-).·.·, ;··- ·.'~::. ·-.:.· -· · 
·. ·- .- .· i3_;. KODO:·MILLET-.. ../.~>::.·,, \.- -·· ... -._ 
- . 1;.;:GEN~Tit- REsOUhCES. 

1
. .,:_ u '- -·····-- .. 

1.1 Maintenanc~- and.'~~l~ation:'.._ ···' :'·:, '.,j . 
····~ .... -i. ···: ··: 

Rewa. centr~ planted:.560 kodo: .millets·:'iir 3- L1 rows 

apart an( ferti~i_z~d w_~~?· 2d·,:.~· ah~jo kr/~2o5/ha~ 
qualitative chatncters.".-were eyaluat~d'. ·.' 

• 4' •• ·' 

: ... :.':' 
. '. 

spaced 50 cm ·.· 

Qu~ntitat.iv~· _and. 

'·- ,.:,.· ! 2. VARIETAL' IMIBO\TEMENT' ' . . . :J.; .- :_;. 

~.1 Trf~ls ,;··J ···:;_-~~i~y-··" ._. ···:··"':.~T-~·'"'·· ,.., '--: . 
2.1.1 T~ial XVf·Ii +XIX -:: A _nation~~~~?.~-~'.-~illet tr.ial ,consisti~, of:·. 

new ancf ·advanc~a:' mater·i-~l was. organi~e¢l.,i~·.-a randomized blo:ck des_igi.i-<

replicated 3 f~uie~:~··_- <±lie ·gz.o·~-~. plot si~e w~s 3. 7~ •m x 29·75 .m ~~d, :the: . 

n~t ~i~{ ~~9· .:3:·~JO. -~ ~- 2. 60 m~ · Ni trog~n was , appl_iej}: -a~: t~e:_·~~ate·.: c;>_:f . · 

20-J:<:g/ha .in two· .splits. , The plants ~ere spoced:at 22;.~>".-~· 7.~f'Cm•"'·~- ·. -. 
"--• .... ·~- ...... -.. -

PSC.1 had given maximillQ ~~rain yi~!d (18~:9 q/ha) at r~irior mili'~t~ ·-·· ·· · 

cent;e·e. (Table lX~l) , .. '.~p.:ich:1l:,s. in con.f~ri::i:{ty with "a11<.I~tli~.-.P~t:f6rria~~~-• . 
. · .. ~··.j' - ' . '(' ~· ·····-·-~··-····-.··--··-..... : ...... ~:. . _':- I~., ; . ,-.~~· .!· .... ':·;-·~-·~----~·-·····-··········-~---.~~ 

FSC 1. 'is a· dwarf matqring in :102 days. ·-.. ... . .• . ! ' ·' ~ . , .. ,: I. ' : 1 .• I . 

. - Jl." /; 

... _.. (J . . • . ---·-----

2.1. 2 Regional Triah : Twe.~~Y one sel~ctions of kodo r:iillet ·were tested 

agains.~ 'thr.ee che~~~t (!PS _,i~1i-1, ireliarpur, JNK ~64) ~ a ran_d~~ized .b{6c~ 
design~ ~r-~pf icate~ :;i time~:•.'.;','fhe g~oss : and net plot ~i zes w~:r~ '.J. 75_ ._Ii} • .:f .· ! 
1e75 m,- 'and 3.75 ·m,!x: 0.90·:~, respectively. The pi~_hts were ~paced at:...;'.·.! 

22.5 c~_'·x 7 .5 cm., ·'.~nd pl.~?p~d on 27~~1-. The pl~ts were ·fei.tilize.a.'.···1'ith 

20 kg,»,~. 20 kg P2'o~~ and'J:o!' kg ~o/Hn·~ The yield differe·p.~~~ were ·"· .·' ,.,; 

signific.ant, but :no sel~.-<!tfon outyi~lded the check ~igniffcfihtly 
·, .. , -:· .. '. . : r - ·' . 

(Table- JX.2). Hp-Wever,"~ 128-1; 'an .early maturing sele,cifon gav~··the 

highes't yield 0~;}9.3 c)/lial;. Rl?S ,Ji,~1, JNK 364,.:)lPs 183-i,. lW?S 1~: : 

and ills; 65-1 wer~ lea•S/,7aged ?Y ahootfly. ;'£ H:" 'Le;/ 
2' 2 Reetimbination Breeding · ! • i.. · '~· ;· 1· : 

. , c ., { : :· :'.ft r;\: 
·H~terosis :¥as ob§-e'rvecl for. tj18.nt height, :fJ.ag leaf.'~l~p,gth ap.ef<:;) · · 

widtb, .. and ear le~th-Al,l;.kodo mill.et crosses, RPS 34-2--x,''\~ild Ifodo< ... : '·'··''-

···-and ·iiJ?s 76 x ·Wild Kodo·_{Table :if~'3).. Days to "5b % blci~;;'.:~~:nd nat~iiy · ·'· 
I . • :! ~ :: · , '! , • 1) 

were delayed- thari either . .Qf the paren.ts •. ·.·· · 
. ·--- ··~ ' ~ . "' 

-- ....... , ·-· 
'. -,. 

·- ···-.---
.......... 
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Table IX.1 .:· Perf:)rmance .of Kodo Mil'let lu- .Aii Ii1din·-Tr'ials XVIII +XIX 

Entry Grain Yield (q/ha) All India 
. Origin Dindc:iri Rewa.Ni,mdyal Dholi Mean Yield Maturity Height 

· · · ... · ·:· · '·' · • (q/ha) .. (D~ys·) (cu) • j •; 

PSC 3 Pune 5.5 12.1 20•-s '96 ·r:·· 
- •J 16.2 27.~5 ioi 55 

PSC 4 Pw1e 5.3 13.6 18.0 27.9 16.2 27.1 101 57 
Ii.PS 1-1 Hewa 10.5 13.8 12 .• 0 1.6.3 :'.• ;13.2 26.7 112 65 
Ii.?S 107;...1 . Rewa 10.0 12.1 15.6 19.9_. 14.4 26.5 109 64 
ft.PS 62-3 R.ewa 9.1 15.3 11.6 27.4. 15.9 26.6 ·57 103 

19.3 24.5 24.: •. 6;. 18.;9. 28.G ·.102 ; ''.54 PSC 1 Pune 7.0 
PSC 2 · Pune 6.4 19.3 17.2 . ;,28.4. : 17.s 28.·2 .• ·i 101 54 
RPS 41 IJ.ewa 13 .-1 24.2 15.3 16.8 17.4 26.4 107 64 
IlPS 76 . ' ' R~wa 1i .8 19.5 14..8 17.4 15.9 23.7 1 

. l 97 54. 
Ii.PS 123 Rewa 10.5 23.0 15.:;. 19.4. .. 17.1 ·27.0 105:. '. 66 
IFS 147-1 Jabalptr 11.3 15.-8 12.2 27.1 16.6 26.1 104. 58 

·CO 2 Coiobatore6.7 8•4 3.1 12.7 7~7 15.2 120 70 

Mean 16.4. 15.0 22.0 15.6 25.s 105, .. :60 
2~5 0~6 0.8 -

·-·--~=~:.::.: ~ 
... ! ·-SE 5 % , 

. ' 

Table lX.2 Performance· 9f Kodo Mil~~t Varie.ties ,. Rewa 
• • 1• \· • • , • .. ._-:... r -i · 

Variety 

RPS 107-1 
·HPS 1·4 
ll.?S 34~2 
H).lS 183-1 
RPS 105-2 
RPS 75-2 
RPS 128-1 
JNli 364 ' 
Fi.PS 4i 
ft.PS 69~1 . 
Ii.PS 76 

. ',··· 
RPs..:.21-3 
RPS 119-1. 

. RPS; 123 . 
HPS. 127-i . 
RPS 63-1 
IPS .. 147-r-1 
RPS 75-;1 
RPS 357-1. 
RPS 22-1. 
Ii.PS 4.0-1 
Ii.PS 62-3 
RPS 136-.1 
Keharpur 

Height 
( ~n) 

77.3 
71.0 
60~2 
66.6 
73.9 
74.1 
70.2 
69.1 
70.4 
69:.7 
(54.. 7 
57.3 
6o .• 7. 
.59.2 
64.4 

... 68.8' . 
67;.6 , . ' 
66.8 
fl? .5. 

. 65.), 
64.5 
6}.4 
62~2 
77·.8 

Mflturitf . Yield Per cent 
. (Days)· (q/ha) .. 6neck .. 

Shoot 
hv !(Ii\ 

62 
68 
61 · . .' - :: ;. ,· 

61: : ',. ·ri·:: <.L05' 
61 106 
61 106 
48 81 
61 109 
62 108 
'68 '!. 110. 
i . 

.5' 8,4 
71 110 
69 t1o 

' 68 .109 
.67 108 
53 f oo 
61 · 1D1 
52 .. 87 
6$ ·110 
5~ · 1SO 
68 110 .r 
53 
55 
60 

99 
100 
103 

12.1 
it.%_ 
t'o_.:9 
:f4.,3 ' 
15.3 
'16,7 . 
19,3 
.14 .• 5, 

• I J 

107 4.8 
... lOO .6.) 
... · 96 6·.o 

. ~ --i!26 ; .:i·": 2~·2 .:. ·~ 

135 H.6 
' . ·14'.S ·6.1' 

170 ' .29.0 
. i ,i:~8 i . '' ' . 2_.1 . : . ~. 

: ,15.8 ······ 140 .. .. . .. 3~6 

. '. 13.8. 122 3 .• 6 
1.5.8 : ', 
11.9 
~2.C] 

140 ''· 11.412' 
105 3.5 
114 . 1.0 

'14.3 
10.6 
16.1 

' 127 ' 2.9 
9~ 11.~6 
1~1. '6.2 

.u.'3 .. 100 :4.0. 
10~4 . . 92 s.2 

·· · 9 .. g · 87 14.o 

. i 

,1.4.3 ' ,;: 127 '. ; . 6•2. ' 

11.9. .105. 4.4 
16.3 144 13.1· 
15.~.. ·.:•' 138, ; ' . .. 7.6 
ilJ,~8 ·~· ... - 131. 8.li 

. . . :. ~ 

l :_. 

, •I ," t 
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Tabie IX.3 : Heterosis for Selected Characters in Kodo Millet, Eewa 

Character R1?S 34-2 x Wild Kodo 

F1 P1 ·· P2 · 

50 '/o Bloom (Da)s) ,'. 70 0 69 
Mat·uri ty (Days . · ·12, . ·11\ . ·.1 . .21 
Height {cm) · 68 58 51 

: Flag L~af·' Length (co) 33 29 9 
F'lag Leaf Width (cc1) 1.5 1.8 o.6. 

Ei'S 76 x Wild Kodo 
]'1 p1 p2 

82 52 ·69 
130- '87 121.:: 

57 36 . 51-. 
31 26 9 
1.5 o.6 o.6. 

IPS f47-1 
· (Check) 

55 
94 
62 ,. 
17 
o.6 

Enr Length (en) · 11.0 . 9.0 .. ;6~5 11•0 8.0 6.5: . 7.6 

2.3 Mutation Breeding 

RPS 76.r an early naturing strain of 4.odo millet; was treated ·with 

6 doses' of g~~· ~-~ys and was sown separately in 14 fu x 2.3 I!1 plots 
'. ·-., 

on 20-7~1. 
~:.:.· · ..... · .. 

Germination p.~r _cent was. affected in the plots. treated ~ith .higI;2~ 

dose's of g&iill~ r~ys (T~ble IX.4) •. Tiller number and st~l'.il_ity. ii:ic:r.eas~·d 
and height decr~as~d. with garm::ia·--~r·eatrient.· · 

~ : ·. 
. . 

Table .rx.·4 :'.;Morphologic?-1 Variation. in ~ar:Eia Treated 
· Kodo Millet·,· "fi.ewa · 

. 
Ear Treat-. Gerni-. Height No.of 

-men ts .:..nation 
,_ .. 

Length Tiliers 
(kE}. (%) (cm) ·(cm) 

25 70. 24.6 9.~ tit.6 
3o 68 18.8. 6.6 12~2 
35 62 ·19 .. 4 6.6 7.6 
1t6 54 25.2 6.,4 7 •. 8 

. 45:::·: 51 25.6 6~2. 12.0 
50 .. 48 22~6 6.2 9.4 

'O 68 30.6 7.s 6~d 

2.q Denonstration Trials 

'. '., . < 

. St. rility .. 

.(>f) 

44 
32 
53 

·2s 
:31 '·'· 

12 
11· 

. ' 

D~oonstrations wel'.e laid out on farners fields at Sanra, Mankeshar 

and I~.ewa iri 25 r,1 x, 16~m plots fertifi~~d wi.th 20 kg ;N .a~d 20 kg P
2
G

5
/ha. 

The results are incorporated in Tabl~ IX.5. · · 

Tabl~ IX. 5 : ?erf'orr:1ance of hodo .i>iillet~ ci~ :F·.,~.w.ers' 
. · Fi,elde . 

.. fl.PS- ,76" 
l<:PS 62-3 
L~ 1~7.:.1 
Dindori 73 
Kheharpur 

3.0' 
. 3.4 
1.8 

;• I 

15 .• 2 
22.0 

.18.q 

' . ~ .-

.14~0 

. ,:,. 
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J• FEST:MANAGEMENT 

3.1 SurV'ey of Pests p 

_______ "_The survey work was undertalrnn during August-October in_RewEl

district._ Shoe:tfly (0.1 to 17 %), delphncicls :(0.5 to 5 %),_ grey 

~eevil (IJ:.'.O to i5. %), gwitlhi bug (3 io 12 %L _'phadka grass. hopper 

(i to Ji%), earbed bug (0.0 to 1- %), earhead catei·pilla,rs (5 ~o. 30 !%), 
-s.ter.'.1 bor,er- ( 0.5 to 10 %) , leaf rollerf? (1 to 6 7b) and ~ed and b'lacl{ . 

_h:niry cate'~J,;'ill~~s (2 to 3 %) were recorded'ort.k-:fr1o and lit-tie nillets. 
i; 

3.2 Screening for Sb.ootf.lz 

3.2.1 Gernplas!:l ; 613 genet~c st_ocks were grown a,t Bangalore for 

rejuvenatiOn. Shootfly and bacterial leaf blight were obs_erved and 

scored in surviving lines (522). 

Shootflv_. incidence wfl.s -c1oderate _to- _heavy (Table IX.6} ranging 
~ . " . ·. . '• . . { ,' . ~ . . . . 

froo 0 to over 70 per cent. 70 accessions were free ·fron s_hootfly. 
. ' 

Bacterial ·leaf blight infection ranged from nil to -low in a 

_ oajority of the lines. Only few lines sh~w~d, high. blight 'in~idence • 
. : i 

-~·. ~ ... ; 

_}.2~--? Selections g Fo~ty three kodo sdet:t:lons with· high grain yi'eld 
'•' 

pot_ential 'were screened against shootf ly dar.iage in a _randonize_<J. b.lock 

'des:i'.~n replicated 3 till.es. Each pl?t consist~d of 4 rowi;i. · The 

differences £l1'1ong the varieties for .. shoo+fly incidence and grain yield 

- -were highly ·significant';. HFS 1-1 9 RFS 69-2 9 *PS 72_-2_; RFS 61*-1, · ;-. 
RPS 370-1 9 RFS 127-1 9 RIB 218-1, RF$. 41, RFS 357, R?S..· 75-2 9 RPS ,1299 

. RFS t07-1, ll.ffi 211-1 afrd RFS 123 had shown l~~s than 10 per cent· 

vulnerability to shootfly-ar.<l produ~'ed. oore''ti.iari 10 q/ba -(Table 'ix ,7)-~ 
RFS 123 pra'duced 15. 7 q/ha with an average of 7 per. cen~; shootfly . 

:incidence. 

3.2.~ Selected Stocks Fifteen selections of kodo uillct 'were planted 

in a rancioO:ized block design replicate(~ 3 tir.::es ancl evaluat.ed for 

shootf ly incidence and grair. yield. The plot size was 3. 75 o. x ·2.25 n 

an_d fertilized with 30 kg N, 15_ kg P2o
5 

and 15 kg _K20/ba. The crop 

waa planted on 26-8-81 and the shootfly danage was record_~d on 

8-9-81 at Seoiliguda. 

IFS 147-1 had given maxkun .-·yield with oinimun incidence of 

shootfly (Table IX.8). 
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Tabl<> IX.6: Shootfly Infastation on Kodo millot G"rmplaam, Ball!!:alora 
. - -.T~- : -- ..• ·._ •. :~ - ·---· ._._::_,_, .... ·: . 

Inf"station 
(76) 

0 

-~. -·-

... --. ... -· .... -

......... -· ··" , ... 

Numbar 

7o 

............. -- .· . -
~l~ ~ ~ • .-

.. ·· ·., :: Podigr<> <> .:.····--·:·,:•: .. --.::;;, .""", .. ~---~~~-: . 

.·· , .. ,.. -· 
,_, . .,_,,, · .... 

__ .Ji.P.LM--:-6~·ii~-2o, 21, 29, 32, 37, 39, 4.2, 45, 50, 52, 54, 
- . 60, 64' 85, 87'., 94, 97, 10l1, 105, 109, 112, 114, 

.---·.: .. - .·i~2,125,133,135,1409171,i78,179,180,182, 
184, 199, 202, 230, 231, 234, 236, 240, 241,.243, 
245, 2116, 251, 252, 253' 258, 260, 261, 262, 263, 
266, 269' 270, 3~~9, 474' 481, 542, 550, 555, 557, 
572,573,5so,590,592,596; 

. ~ .. 
. • .. 

;·"'.· 

.-. .. . 
. •., : . 
. . -. 

1-5 . .. 

. . 

-·~ 
5.1~io · :, 

: .. ~ . ··. ·•. 

.. ', 

. . . -~ .. · .' -
·:· .. '·' 

-------

.. 
·., 48 ... . ·: ''liPLM 23, 89, 195, 198, 220, 247, 292, 304, 3'30, 336, 

~57,358,369,370,395,402,410,411,~16,418, . 
454, 466, 470, 475, 478, 483, l,.i85/• !~;:-i :i, 499, 502, 

. . 
i19.: 

•. ': ' 

,_,,.. ' -:· 

141 

. '· . 
514, 543, 547, 548, 560, 568·, 569, 571,586, 589, . 

·.~. 593, 595,597,.59s,599,601,605,612. 

GP:i;M 15,17,1s,36,l.l8,51,65,68,69,73,77,78,10s, 
. . . 127,128,131,136,142,151,165,169,189,190,_ 

209, 2181 223, 224·~ 237, 2l.12, 256, 257, 268,_271, . 
'•'I I 280;286,291,295,296,297,300,301,305,31s, •. 

'. . .. 323~ 321-f:, 325,339, 340, 341,342,349,351,353, 
..... '·.: 363,364,365,366,367,377,381,386,391,393," 

: 401,40L1,4061 407,415,419,"1~8,438,442,453,.' 
' . ·. 471, l.l73,476, 480, 482, 484, 48?, 492, 5Q0,.5 .. Q9.,... 

510,512, 516, 517, 519~.!'5_~0~521;527; 531, 532,. 
533, 535,53.a,.541r;54o, 549, 552, 556, 561, 563, 

577~~ .. 565~574, 5761578, 579, 584, 585, 587' 588,591, 
603,604,606,607,608. 

.. 
GPI.M 3,12,16,19,43,46,61,66~67,75,76,83,90, 

92, 93,102, 11'1, 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, 294, 298,311, 
316, 317, 319,320, 321, 327 ,328,333, 335, 343; 
345,346,347,350,352,354,355,356,359,360, 
361,362,368,371,372,3ao,382,383,384,385, 
389,396,397,399,400,405,408,409,412,420, 
423,424,429,432,433,434,437,455,459,462, 
465,467,468,472,477,479,489,490,495,501, 
503,504,505,507,513,515,518,523,534,536, 
537, 539, 541,545,551, 553, 558, 559, 567' 570, 
581,582, 583, 594,.600, 602, 609, 610 •. 

Contd •• 



Tabla IX .. 6.: 

Infas"tation 
, (%) 

'•''. ,.'".: . 

·.-1.,5.·11-20· 

.. ~ 

20.1-25 

. :: 

Ovpr ?5.:1' _ .· < 

;' .... 

,·. 

•.'·· 

· .... 

•' 
.. ·•. 

... \'' 

. ,·,f 
, . 

,· 

:' 

... 
. ' 

Numb!>r 

'67 .. 

.. ~ . 

33 

,. 
. ·44 .. 

I• 

. ,,• . ·.. ... . . ~ I• 

•' 
' 

. ,· 

. " 
/· 

•. " 
~·-·.· .. . ···:·······:····· 
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GPLM'. 'io; 47, 62; 7'-l, 103;116, 117, 152,153, 157, 
~ 159, 173,176, 193, 205, 211, 212, 235, 255 

265,272,273,287,288,303,307,308,309, 
. 315,322,337,344,378,388,390,392,394, 

403' 413, 414,.1117, l121, 427, 435, 439, 441, 
444,451;452,456,460,486,488,491,493, 
496,511,522,524,526,52s,52;.,530,5621 
564, 575,·613. 

GPLM. 1·,13,14,91 1 95;14E.J,.158,200,248,26li,. 
.-279. 299, 302, 306, 3:~6, 331, 332, 338, 348, 

. 398,425,426i430,443,446,458,~61j469, 

. 'l.!94, 497, 508, 540, 554. 

GPLM 9,41,44,57,71,80,96,120,141,177;213, 
217,225,250,254,282,290~310,312,313, 
314,334,373,374,375,376,379,387,422, 
431,436,l.!40,445,447;448,449,450,457, 
463.464,506,525,566,611. 
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Table rx.7· .. Screening for Shootfly Resistance in . 
-Rodo _Millet, Jlewa. 

Entry Deed Hearts ~~l Yield 
14 Days 28 Day~ (q/ha) 

-· .. ; 

ii£S 233-i 1}.3 9,7 " 10.2 
Jl\i"l\: 236 . 15.0 11.3 12.4· 
faffi 105.2 15.0 s.3· · 17;.9 
RIB 1-1 7.7 6.3 13.5 
RFS 119-1 7.3 6.3 . 8.1 
I~~S 69-2 7.0 7.3 10.7 
~~s .tuk . 102-2 17.0 10.3· . 13,,l{ 
Ii.H3 1,1:0-1 12.0 B.n · 13.4 
-I~l:S 76 15.3 11.0 13 •. 3 
IFS 1li7-1 . 12.3 12.3 . 13•9 
Ers 117-1 15.0 5.J:. 10 • .i 
li:?S 72-2 7.7 5.6 12.7 
f~IS 120-1 12~) 9.7. s.7 
liIB 120-1 .. 20.0. 15.3 14:8 . 
R1B 6"1:-1 5.7 6.3 14 .. 0 
ThFs 370-1 7.0 7o3 12.5 
:&i--:S 62:..3 9.7 10.7 .. 11.7 
R..;-rs ·127-1 0.7 7.0 12.7 
RIB 63-1 13.0 7.0 15 .. 7 
RIB 136-1 12.} 5.3 . ·16.1· 

·Rili 34-2 15.7 .9•0 12.4 
RIB 218-1 8.0 7.3. .10.9 
RIB 135-1. 15e) 10.0 12.9 
RIB 197-1 12.0 9•3 10.0. 
RFS 41, s.o 6.3 12.2 
Rr-S 13'.""1 15.7 7.7 1}'.,2 
RIB 31-3 11~0 ·16~3 9.s 
RFS 69-4: 16.0 H.O 13.0 , ' 
RIB 357-1 9.7 s.7 10.7 
:Keberpur 6.3 s.3 .· 6. 7 

.~· 

RP.3 22T1 15.3 10.3 .13.1 
RIB 240-2 15.0 11~0 11.2 
RIB 75-2 6.3· 6•0 12.0 
rc:s 231-1 10.0 9.7 9.2 
Ri-:S 129.,.1 8.3 7.3 · 11,.7 

.RIB. 7.5-1 12.7 9.7.· ·9~5 
· .. · .·. 

iiIB 107..:.1 fr~3 . 8.5 10.7 
RIB 211-1 9.7 s.3 11.7 
hffi 32-2. 12.3 s.3 12.7 
L.::S 343-2 11!.3 9.3 iJ •. O 
i~FS 131-1 13.6 9.0; 12.9. 
JNK 364 14.3 17 .• 0 13.0 
R:i?S 123 6.o s.o 15.7 
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Table IX.8 0 Sbootfly D8:oec~e in liodo Millet, Se::J.i liguC.a . 
Gemplasns Dead Yield Hei~1t Maturi t) A~' e-) 

Hearts (q/ba) \c:o (Days 
0 

FSC 1 26.7 12 •. 3 .. 
. 

31 130 ., . .. 

!SC 2 q2.5 6. 1 32 .. · ... no. . .. 

HS 1065 1~.5 19. .• 4 71 -~-·-r2n····· 
... 

":' 

co n ··16~7 22 ... 4. . ·-TJ. -··· .. .. -129 .:,. 

IffS 62-3 10.s 20.5 ~7 i~21._ .: ... 
_, ... 

JN3: 236 ·· 10.3·· 21.2 -·51 121 
JW..i 117 5~8 20.6 61* 120 ... 

.. 
I-ES 175 1*~:7 22.0 60 . ') 120 .. 
IFS 11*7-1 1*•2 23.2 65 . ~ ... 119 · . 
Reharpur 4•2 20.7 65 .·.· .. 121 
JN"li 364 7.5 20.5 63 ·- 119 
Kffi 123 6.-B 2li.3 " 60 -·.· 118 
RFS 117 6.o 24.0. 72 119 
RFS 76 7.7 10.6. 52 110 -
r~FS 41 5 .. 2 . 21.0 69 116 

c D 5 % "'·7 N.S. · 

3.3 Date of Planting· Vs Shootf ly .. 

Five high yielding early, nediw::i ·and lci£e duration .. ~odo ·varieties 

were planted on four ·c.1ifferent d't,tcs nt 10 days interval to assess 

the incidence of shoct;fly and its effect on y~eld.. The e:x2erioent 

was laid out in a splft plot with 3 replications· and fert~lized 

@ 2o kg N and 20 kg.P
2
9

5
/ha. · ·-

The differences in shootfly incidence and yield we":re hii,~ily 

significant. 

(Table IX.9). 

~ -
Shootfly_,infestatio~ was :oo.xir:11.JL--:i: in ~·fots s_ciwn on .July 23 

ilffi 40~1' was less ~usceptible, and the reoaining 
' . . , 

varieties showed Doder~te suscept~bility. Fidt date of .p}~mting 

and RFS 76 together pr~duced oaxiq1.U ;:;rain yield. 
. ~ . -~· .· 

-
3.1* Effect of Interculture Operations on Shoot:fly 

. : .... 

The effect of weeding (3, 2, ~ and D tines,) in redueing shootfly 

incidence was studied ip. two varieties of kodo· q~ llet (RIB 7·6 and 

li.FS 117). The 8 treatI:J.ent coobina~ions were laid out in a 

randooize.d b].ock design replicate(l·lJ: ti.Cle·. Tbe crcp was plan.tee 

01) 4-7-1901. 

Weedings reduced the incidenc,1 of shootf ly ~and ipcrGased. _grain . . 

yield (Table IX.10 )_ .. 



Table I.X.9 

Variety 

~l 
RrS 117 

~l 
RIB la:O 

~l 
li.ffi 41 ~-~ 

c) 

IIB 147 a) 

~~ 
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Effect o,f .Date -::f. Planticng r;:,n Shootf-ly and -
Grain Yield in lfodo Hil-let 

Deuel I;:e~ts i Eer c~tl 
3-7-01 ~3-7-01 .23-7-Gi· 2-8-81 

22.0 .11.7 . D.O 13.7 
25.7 17.7 25o0 ·. 1!.1.3 .. 
22.5 20.2 . 15.9 ') .8 

11.0 14.3 7.J 10.7 
12.0 111.7 · 29o0 11.7 
13.5 16•7 15.3 9.8 
10.0 s.7 6.7 9.7 
14.0 11.0 . 25.0 '' . 10.0 
16.9 15.9 ._15.3 5•7 
15.3 6.3 '0.7. 10.3 
ilJ:.7 8.0 · .. 31.3 .10.3 
20.2 

.. 
1lh6 ' , 10.6 : 9.6 

13.3 n.o . •' 6.0 .10.7. 
15.7' ··-··13.7 20.7 16.0 
19.6 10.5 15.6 9.5 

' 

-'OT 23-DAG~' ···· · c·~· Yteld' (tj/ha) · .·.' 
·; .. ; : 

T?'lble. IX.10 : Effect of. Interculturing on Shsiotfly in·· 
:K~ao Millet'· ·: · 

WeeC'"inas 
(No) -· 

3 
2 
1 
0 ---:- -

Dead Hearts @) 
HFS 76 fu-o 4:1-1 

1.3 1.4 
. 3.6 2.4 
9.1 -:·-•-,.--- . 5.G ··--· 

7.e 5.n 

·SE Dead Hearts ~ O. 7 
Yield g 0.6 

. Yield {g/ha) 

11.6 
·9.0 
; .0'!'2' 
5.~ 

10.8 
0.3 
6.9 
4.5 

3.5 Effe'3t o:f Nitrogeh; nhd Plant: Speicing on Shootf'iy· 

. ;.· 

·The effect of 4 nitrogen levels' and 3 plant spacings on·shootfly 

incidence was studied in a split· _plot deeign replicated 3 tir:ies. 'RFS 76 

was planted on 4:-:'"''i-DL ··; 

The differences ao.ong nitrogen doses and plant spacings on _shootfly 

incidence and grain ;rield were highly significant. Nitrogen fertilization 

increased shootfly incidence and also the grain yield. (Table. IX .• 11) • .

Increasing plani-densities also contributed to increasing incidence of 

sbootfly. Considering grain yield and sbC>otfly incidence, oediUJ:.l 

spacing (7.5 co) and hi~h hitrogen (30' kgN/ha) apjx:ared beneficial. 
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"Jl: 

Table rx.11 . Effect of Nitrogen and ?lant to i=1ant c . . opacing 
on Rouo Millet 

I N Spacing Dead Hearts1~f Yield 
(kg/ha) (en) 14 I:ax~ .... . . 20 .. J!e,3~s_ ... · .. (q/ba) 

- . . ~ .. 
r. ,; 5 4.G 2.7 . 2. 7 

7.5 ·2.0 T~7·· 2.2 
1R_.O. •ean 1.~ 2. o.~ 2.n 

1. 2.6 
10 5 r, •v 17.0 ·· n .. 3 . ' 6.6 

7.5 12.7 .. - .G.) 6.2 
1rJ.O 9 '\ •V 5.7 6.2 

' 
Mean ... 12.9 G.4 . 6 .. 3 

f)" 5.c 20.3 '11!.0 o.4: ~ ·-· 
7.5 16.0 .10.3 .. 7.9 -

10.0 · 13.0 . 7.3 6.4: 
Hean 16.1± .10.5 .. .7.6 

:;o 5.0 21.;,..7 '17.3 v 

1~.2 
7.5 1c.3 . 13.0 10.7 

10.0 15.7 . 10.7 9 .. 7 
Mean :19.6 . 13. 7 10.5 

. •'. \. 

3.6 Insecticidal" Control of -Shoot{l-.{. 

Five contact ins~cticide~ (BHC 10%, Parathion 2%, Carbary! 10%, 

Triforine 15% (EC)~ Dith~<mon 75 % (W.P.) were applied. in three variable 

concentrations on .IfrS 76 to tesi the:h coopai·atl.ve efffcacy in reducing '.. 

shootfly infestationo ·The. exrerinent was ccmducted ·in -~·-split -·plot--·d~si[;D. 
........ . . - ... ·- .:··.. : !. . 

-with 3 replicatior.e .... 

All treatr.ients ef#ectively controlled th< IJest popu~ation, but 

differed significantlY. anong ther:iselves (Table. IX.12). Parathion 

followed by Dithianon were most effective. Tµ~ high concentr~t~ons_ of 

all the insecticides were significantly superior to lower concentrations 

and to. control. The yield r0corded in uain treatDents was non-significant, 

-while different concentrations of each insecticide sho-wed the.ir . . . . . . : 
... . . 

effectiveness through inc~ease!'!, yields~: MaxirniD grain yield of 27.9 q/ha 

-was. ha.I-vested with Carbary I 1Q % (25 kg/p.a) -wit~ an average shootfly 

incidence of less than 10 per cent, in conpc.. ison, with 15 q/h~ ·::Jf control 

-with 22 per cent· incidence. 

4 •. 1 Hul 1 ing 

T-wo ki,lograos of :fu?S. 76, .I~?S 12) 9 hJ?S li:1, Lf'.8 62-3 ep.d I~ 147-1 

were dehusked. IiFS 76 gave the naxinu..? yie.ld of. r.ice,~~eh~sk_ed: grain) 

followed by I::S. 147-1. nnd l-i;;.:S !J:1 (To.b-le IX.13) •: 
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Table IX.12 : Insecticidal Cont'tol ·O'f"Sliootfly fo 
Kodo Millet ',. · . · 

.Dose 

25 !ly'ha 
20 kg/ha 
15 kg/ha 
Control 

25 kg/ha 
20 kg/ha 
15 ·kg/ha 
Control 

25 kg/ha 
20 kg/ha 
15 kg/ha 
Control 

0906 % 
0.05 % 
Control 
0.04 % 

o.-i25 % 
0.100 % 

·. 0.075 % 
Control 

, ,.. i . 

Table IX :n 
Variety 

rus·76 
IIB 1~7-1 
-RIB l,t,1. · 

RIB 123 
RIB.62-3 

Dead Hearts (%} 
14 Days · 28 Days 

1. BHC 10 %-' 

11.6 
14.3 
10.3 
22.7 

10.0 
13.3-
15.3 
21.7· 

·.2. Parathion 2 % 
. o.o 
i1 .. o. 
!l:i.7 
20.3 

. 7.7 
10.0 
12.0 
22.3 

;,. Carbary! 1L. % 
10.3 s.3 

.12.3 10.3 
15.3 1}.0 . 
20.0 24.0 

4. Triforine ·15 % 
12~3 10.7 
13.7 12.3 
22.7 I" 22~7 '•. 

16.7 . 15.0 

5. Dithinnon 75 % W.P. 
11.0 -s.7 
.13.0· ... i 9.3 
13.3 11.7 
;18.o 23.7 

Processing of E:odo Millet 

Grain (g) Rice 
Unhulhtl . Hull.ed (%) 

·2000 
200.0 

; 2000. 
2000 
2000 

· 11oq 
1050 
1000 
950 
900 

.55 
53 
50 
48 
45 

Yield 
(q/p.a} . 

20.6 
. 19.9 ... 
16.9 
14.6 

22.9 
13.,; .. : 
16.3 
15.3 

. 27.9 I. 

22.7 
21..ri 

_15.0 

22.0 
20.6 
14.9 
17.6 

23~3 
1Q,;O 

. ·16~4 
15.3, 
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C. ~IL MILLET 

1. GENh"'TIC ll.ESyi.J.!:.;CES. 

1.1 Characterisa.tior;. nnd Clnssificntim:i 

1.1.1 Dholi : Al toget:::-,er 4:32 genetic s_tocks_ were planted in an 

augnerited block design alontn~ith two checks, nauely, Iiil.U 1 ElT';_C. 
"• .'UL 

J~rjwia for their ·ev1:J,luation. · .. f're and post harvest observati0ns in 

respect oi"bost of -,the yield. ~o~ponents w:~~e recorded, and ~~e being 

processed fo1 statistic::il ana.lys is.· , On th~ qusfs of tbe peri'cn-iance 
j • •• •• ...... 

of the individual genotypes, tl::l~e. b.ir,h yiel ... din0 lines 1'1Gt.:.U be used. in 

hybridization as well, as testing progra!Xles.' 
.. 

1.1.2 Benp:alore.: -~.-The data. coll·ected on 13SO: accessions during 

J.u11arif, 198~ ~o.d been subjected to pr-inci-po.l cor:!ponent analysis using 

20 descriptors. 
. .. 

. . J • .. i • :,: 

.·.·r 
· . ., . ·. 

2. Wi.I~ITAL· iiv1IiiOVElvIEI'f~ · 

<!.1 Trials ' .• . 
2.1.1 Trial XII + XIII g Tne perfon~iarice· of 18 ·entries was evaluuted 

at all India level in:a. randonize-<l.block·des.ign:replicated 3 tines. 

The gross plot- size -~·~s 3. 75 n x: ~~·75 r:, and iq.ttilized @ 2D kg N <;nd ... 
. .. 

·.' ... 

The grain yielc.18:. at b.ewa, Di1'lclori and Dholi. were less tb.pn at 

Nanclyal, the tra-1 -=..ti~'nnl (Table jJ~,14:). Base·a· on averages, irs· ~~-_.and 
60, SIC 2,3 and. 4: Ji.s· 1-'had Given-6ore grain ·y.~~1<1--th·an.tb.e check*: __ :. 

Arjuna (7.4 q/ha.) •. Eo~ever·~ ~t· ali -~~d·i~·· ;evel, SIC 1 (16.5· q/ha) 

only bad given nore yield t!::i.an Ar;jnna (15.() q/h\:1}, SIC 4: and 6 had 

also given nore than 15 q/h1;1~, - _.,." 

". ·: ,·· 

2.1.2 Nandyal Trial. ~ A si:.1ilar ,trial .. cis abcve,· but coiisisting o·f_ · 

:i.1 entries fron Nandyal and 3 checks was ·conductecl at all Im.Un level. 

The grain yields at Nanq-yal and all india level "'ere cor;par-able-· 

{Table IX.15). SIA 67, 24:2, 326, .805, 1135; _1+4~ ·and' .. 1842 had ·giye:ii 

oore grain yield than the trial -nean (16 q/ha) at National level. The 

perfo:rr:mnce of Slf:r.. 326 in r:articular is consistent over years. 



Table IX,14 : Performance of Foxtail Nillet in AU India ·Trial XII 

~ntry Urigin · · . Grain Yield (q/ha} · _ 
Nantlyal Rmrn _pind.ori Dholi · ·Mean 

VL16 li.bora 9•1 3.0 5.8 0.9 . 4.7 
VL 17 Ju.Dora·· 6.5 3.6 5.0 2.6 4.4 
ITS 2 Co:i1:1oatore . 17.9 2.2 . -3.6 /hi. 7.0 
ITS 25 CoL:Jbatore : 1.6"2 J.7 4 ... 9 5.5 8.1 
ITS 60 Coimbatore· il.t.5 4.2 6.5 5 •. 8 .7.8 
AS.'2~ Auranga~;ad 11,i,.9 4.l.! l.!.9 2.6 6.6 
SIC ~- ' i-'une; 16.4 3.7 5•8 5.5 7.9 . ' 

SIC 4· J?une 18.;7 ~7.6 7.1 .A.'O ··9.4 
SIC 5 Fune_ 11~5 3·5 8.3 3.6 6.7 
SiC 6 l)une· 16.9 2.6 6.7 3.0 7.3 
SIC 7 Pune 10~6 3 .• 9 3i-9 :_3.6 5,.5 i_ 

.. 
s ~6 · Jod.hpur. · 11.2 6,!J: 3.8 :: 1±.9 6.6 
ITS 69 Coii-::batore . 11*•5 4.5 6.9 3.6 7.1± 
SIC 1. Fune 16.3 2.8 3.8 .2.8 6.4" 
SIC 2 Pune 19.7 ·3.6 ' .. 4.3 3.4· 7 .. 0 -
AS 1 Aurangabad . 19.5 5•7 5.4 3.4 0.5 
co 3 Co:fr1batore 19.1 0.9 .. :;.6 3.7 6.s 

,Arjunn Guntur 13.6 5.4 5•2 -5.4 7.4 

Me.an 14-9 lj,.O .. 5,•3 3·T 7.:0 
SE ± 5 % o.6 o.e 0.3 o.4: -

·1-.- .. 
·,. 

>, 

+XIII 

All India 
Yield ... Mathrity · 

' (-q/t;ia f · (Days') . 

6.6 sq 
6.i $5 

14.0 88 
111;.7 89 
11.8 87 
11 .• 5 84 
13.~ 87 
15.3 8!.! 
13.~. 87 

.15.0-. S,: ' .36· .. 
_ 11 ... 5·· .. 8.7 - ··-: 

9.1 77 
11h0 :92 
16.5 91 
13.8:. 88 

:::i.2.6;;' B~· ' ' 
13.5:,- 92 
15.6 84 

• 

12.8 86 
·-

... 
.. •. 

': 'i;, ,, 

..:?_: 

. ·:'':.' : -r.· 

:·: ~. .. 
.'" .• .. 

{· 

'· 

Height 
(cm) 

127 
129 
120 
116 
102 
123 
120 
115 
114 
113 .... 

11q 
99 

103 
115 
116 
117 
119 
131 

116 

'· 

';\ 

.. -
·• 

~ 
.. 

f~ .. 

.. ,.·j· 

'. ~ ~ 
. :: . .. 

.. ~ 
-; ~ 

;( 
.~. 

.:::. ,, 

, .. 
.. 

.. . ~~ 

,. 
:::·:-

' ~ 

'· 

., 
·r .•. 

.... 

•'' 



Table IX.15 ~ Perfor..J.ance of Foxtail Millets 

Entry Origin Grain Yield {g/ha) 

SIA. 36 Nandyal 
SIA 67 Nandyal 
SIA. '242 Nandyal 
SUi. 326 Nandy~l 
SIA 39-i Nmid.yal 
Slil. 805 Ni:mclyal 
SIJ'1 1062 Nandyal 
SL!l. 1135' · Nnndyal 

SI! 11~2 Nandyal 
*SIA 1253 Nandyal 

GK 22 Guntur 
ISE 377 Giintur 
Ar,juna Guntur 
* SIA 1642 Nandval ; 

Mean 
SE 5 % 

Nandyal il.11. · Ill.dia 

16.6 
.16.7 
17.0 
17.9 
17.5 
16.0 
;t.7.9 .. 
15.5. 
16.5 
17.1± 
13.8 
,15 .. 9 
1l.!:~7· 
15.6 

-- ,. .. ; ... '~·· .. 

15.7 
17.0 
17.1± 
17.8 
13.4 
10.0 
15.·J: 
17.0 

.16.8 
15,5 
13.8 

. 15.6.-1 
14.8 
16.2 

16.0 

Maturity 
(Days) 

75 
83 
80 
3!.!: 
78 
87 

., 85 
81 
85 
t•1 

79 
82 
83 
84 

82 

Height 
( c;:~) 

107 
109. 
105 
112 
109 
118 
113 
110 
109. 
11~ 
103 
109 
125 
105 

110 

2.1.3 Regional Varietal Trial ~ New foxtail nillet sclc.ctidns werd 

co:o.pared with he lbcal in a rrmdor::izefi block 03.esign replic~ted 3 ti~es. 

The gross ~d nat plo,t .size. w,er.e ,J.,75, D .. x.· 2..2.5 o '3-nil .J.75 r..~ x 1.80 ti.~ 
The plant t~ plant' spacing was 2205 CD x ?.5 crh Nitrogen,· phosphorous 

and potash ~ 40, 2? ;:,.nd 10 kg/ha were applied. 

• j ' • • _. • • • • • • • l . 

Significant difference·s were~-a:etecte,: e..r~iong the '8 sel~ctions · 

(Table DL •. 16) •. 1'8f 20-1 and li.SE 53-1 gave significantly higher :;ield 

of 8.l.!: a~d. n.2 q/h~, resf'.ectively, record.ing 1Q1.4 and 96.4 pet :cent 
i .• 

superiority; over .the "diec'k.~ . · ... ; .. · • '. . ' . . ~- . :.... 

Table _IX.16~· Perfon::iance of l!'oxtail Millet Selections,Fune: 

Variety .'Height: 50 % Maturity Yield Per cent '. J· 

(co) : 'Ffower- ~ · ('tays·) · ('q/ba) ·. Ch'eck 
' -ing 

(Days) 

RSE 67-1 118 49 76 ·1.3 173.9 
RSE 28""!"1 99 4:2 64: 8:4 201.4 
HSE 11-1 10!.!: 4:2 64: 7.9 189.2 
RSE 62 97 4:5 80 5.4 130.2 
USE 42-2 100 4:4 68 7.7 1s3.5 
USE 53-1 106 4:7 .ul s.2 196.l.1: 
HSE 21-2 93 •·q6_ ~7 6.3 •·· 151.1 ··. 

IlSE 4:5-1 108 1±1 ·.· 62 6.o 11(}·9 
Local 112 4:9 69 l.2. 100.0 

. S.E. 1.2 <· 



2.1.4 Evaluation : The perf()zi.1a.~ce of.· 55 foxtail oiil~t~ was evaluP.tEd 

in a randooi'z~d· block .design :·replico.t~d 3 tines' . tor' identifying the 

best variety~ The plot .size was 3.75 c x 2.25 o .. and· fertilized w1th 
~ - •• - • • ••• ·4 • 

30 kg. N, 15 ·kg .r2o
5 

and·· i5 lrg" K2D/ha~ The- crop was planted on 27-6-81., 

The. grain yie.k: ranc~d fron_ G.1 fo 5.9 q/ha (Table. IX.17). ITS 58 
and ITS 697 two nedirnJ tlwarf varieties haG given GaxiD.UD yield. 

2 ... 2 Frodnct.ion of Breeder 1 s. Seed 

Seeds· 'of 11 varieties were produced to r.aintain· the genetic 

purity and -~o neet the needs of the experinents. Three rronising · 
. ' 

geD:otypes were to be tested on faro. 

:i 

~•:MANAGEMENT OF IlJFUTS 
' .. :. 

3.1 'Date of ·Sowinp; x Plant .. ·Population 
. . 

. An experioent. with three dates of sowing (25-6-81,. G-7-01 and · 

27-7-81) antl three plant popµlatibns (22.5 cn x 7.5 en, 22.5 cci:x·7 cc, 
. .. 

and 22.5 co x 5 en) was conclucted. in a randonize.d blod~ design with' 

three replications in plot.s ~-. r1 x 2.2 n~ The yield was estimated." . 
2 .. 

fron ·an area 'of 9.1J:5 .n (5.25. n x 1.8 o) • The test variety was BAU 1. 
".· .. 

The effect of' ffrst date of planting was higl:;ily significant• · :· 
! .• 

Delay: in sowing significantly decreased grain yield (Table IX.18). 

Plant '.populaJd:.~n had no significant eff.e~t oh grain; yield.· 

Table ;IX.18 : -Grain Yi.eld (q/ha). in :Uates x Density Exp~rir:ient 
· · of Foxtail Millet~.~', Dhol:i. 

Date 

25-6-81 
8-7-81 

27-7-81 
Mean 

S.Eo. (q/ha) 

• ":.1"•. 

2~.5 x 7.5 22.5·x 7 

.11 .. 9 10.6 
·7.6 7;0 
5.9 5 .. 3 
8.5 7.6 

· D = 0.5 

3.2 Nitrog:~n x ~osuhorous x Variety 

22.5 x 5 Mean 

12.6 11.7 
.. 7.4 7~1J: 

5.9 5.7 
s.7 8.3 

· Thfs ~xper:kient consisting of four levels of nitrogen ( o, · 20, .. 

40 and 60 kg/ha)~, t~o levels of phosphorous (0 an.cl 20 kg/ha} and three 

varieti~~ (:Wm 1·, SI 80/2 and SI 76/4) was_· conducted 'in split pio"t ... 
. . 

desit:,rn with N x P
2

G
5 

in :::iain plots an~ varieties in sub-plots.· The 

treat:oents were replicated three ·tioes.·i The sizes of :o-ain and _sub 

plots were 7.0 n x 1±.5 r::i and 2.25 D x l1~5 ·D, respectively·. The 

yield was esth::i.ated £roe an area of 7.20 n
2 

(1.8 G x 4.0 r:i). 
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Table IX.17 . Evaluation of Foxtail Millet, Sunabedu . 
Variety· , Total.; Efifective 50 7; Matu:rity T~e ight Pani_c le Yie.ld 

Tillers Tillers Dloom . _(Lays)_ .(cm).· Len~j;i:i. ... (q/ha) 
(Ne) (No) ; (Lays') .' (en) · 

'. 
Ar;)wia- 5 5 J)o· 94: 68 s .• 3 o •. s 
co 3 5 5 61 98 75 9.3 2.1 
I Se 1,19 5 5 6".l; 

' ..)I 103 70 11.:: 2.G 
!Se i85 -- .. , 

5 6 . 59' 94: 73 1G.1 o.8 
I Se 323 ·5 r 59 96 78 10.3 ; 1.3 ' c-:' 
!Se 377 5 5 59 94: 71 9.9 1.0 
!Se l.l:80 5 7 60 98 85 11.7 2.2 
!Se 670 5 5 59 ... 09. ._. 59· ... 6.6-. 1.'8 
:tse 700 5. 5 61 98 73 9.4: 3.0 
!Se 701 5 5 '61 99 77 10.5 ; 3.0 
!Se 702 5 6 62, 99 86 13.3 3.0 
!Se 703 5 6 63 100 90 ·12.1 . 3.8 
ISe 701± 5 7 ·162 99 83 11.6 3.q 
!Se 709 5 7 '62 99 84: 11.5 3.6 
I Se 358 5 6 61 96 93 13.1 3.0 
JNSE 7-'!· 5 .5 ·;. 56.~~"., ,' "85 ,· .61·_ 9.i,, 1 .. 8 
JNSE c·irr · .. •. 5 ·- ,· .. ·· 5 - " 56. 88 .. · 74. .10.6 2.4: 
Jl~SE 56 5 5 .57 94. 91 10.6 3.0 
EEIS 1 5 5 ·i 59 91 69·: ' e.5 · o·.7 
K 304.8 5, 5 68 '101 77 11.9 2.0 
E: 7235 5 5 63 ,103 76 11.i 2.6 \ 

R2 5 5 ·e4 89 59 0.9 0.7 
TIS. •1 5 5 64 ·9L 72 0.9, 2.0 
SI 76/'-i 5 5 6"1 100 78 9 .o 2.t! 
SI 80/2. 5 _5 6? 99 -89 12.1 2.0 
SI 5303. 5 7 ;;60 96 76 16.3. 2.5 
~ 1. 

' - 5 6 54, ;' 76 56 9.2 0.3 u 

SE. 21-1 5 ~ 5!1 77 77 13.7 0.8 .J 

s 9 5 5 5li: 76 60. 9.9 - 0~"7 
Sel No .26., 5 5 56' 76 59 10.2 o.6 
288 A 5 5 .. 61. ' 90 71 10.·!j, ·2.l_:o 

4:10 D 5 5 60 . _; 

92 TJ 8.G 2.0 .. . --· - ····· 
fl.iW 1 ,{ ,_;l . 

5 5 6~ .. .·90 -·-70. --· '8~2 ···· - ·o~o . 
DAU 2 •, 5· . . 5 . - - . 59 ··91- 72 _.10.7. 2.2 
llAU 5 -:· ') 5 5· . 61,,, 99 .D7 11.1 3 .. 8 
HA.U 6 5 ·5 ·_ 59 85 _76 11.6 1-~2 
RAU 7 5 5 59 91 . 71 11.8 . 1, I 7 
IiAU 0 ··, .. 5 5 ... ; .. -61 .. ... , .9/! .. . _ _. Sl 12.9_ ~\>~).,,8 
liAU 9 5 '5 62 1 ')) "81 10.3 ...,, J.6 

SIA- 5 5 5 63·'' ,, 98 · ., ·s3 - ., .. :ro ~9 2-.. s 
SIA 36 5 5 62 83 ·50 '6.8 0 .. 1 
SIA 67 '5 5 69 96 69 10.2 0~7 

SIA 2.42 5 5 66 ; : 91,i, 68 11.9 0!9 
S:Ul. 3.~6' 59 

.. e3 59. . -7~2 1.1 ' 5 
SIA 395 5 5 59 85 61 ._ 8.3 2.1 
SIA 805 5 6 73 1n- ·82- .10 .. G ·. 4.5 ~J 

SIA 1062 5 5 .73 .. 104 90 10.1± 3.0 
SIA 1625· 5 6 66 

','•; 

96 86 9.·6 '3.2 
SIC 1 5 5 64 93 81± 10.7 •. 2.0 
SIC 2 5 5 6~ 93 eo 0.9 z .. 2 
GR 20 5 6 59 90 66 G.9 1.3 
GR 22 5 5 59 94: 75. -11.1 2.2 
ITS 58 .5 . 5 59 94 , 6G 9~'"' 5,.7 
ITS {. r 

5 5 59 94 75 io.6 5·0 ,)(') . ./ 
ITS 69 2 5 59 C)O 7'' u 9.7 3.2 
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Increasing levels of nitrofen incre~sed. gr~i!: yielci upto 40 kg/hu. 
. . . I 

(Table IX.1~).;.'' .Th.e difference bet\·rnen any two nitr::Jg~n levels.was 

significant~ Api;licatfo~ _of·, 20· kg F
2

,)
5
/ha w2.s. found to be superior 

to 0 kg ? 2o5/ha ·~:e:v:el. IVJaxi~un grain yield wos .rect)rtled by I.:.hU t 
(7•6 q/ha) follow~d b~ $1 80/3 (6.7· q/h~) .and SI 76/4.. (6 .• 1 q/ba) 

and the diff°~r~~~:e' bet,~een an7 two varietie_s wns si 91if ic.n..'1.t • Ni trr:·ren x 
variety interactiOn was also found to. 'be significant • 

. •l 

Table IX.19g·N' :1 
-· v Interactions in Foxtail Millet 9 ..:. x 

Fertilizer Grain Yield a ha 
ro ·:229 Mean Rim 1 SI 80 ,3 SI 

" 4 (. 4.8 NC 4.6 . ; 5.~i 4.9 ' 
·~ '.• 

N20 5•3 . 7•1 6.4 7.9 5.7 
Nl,i,O 7.9. e.6 s . .-4 9.6 8_.5 ' 

N60 7.0. 8~1 7.5 8 .• ~. fl 0 .... _.•' 
Mean 6•3 7.3 6.8 7.6 - 6.7 

SE v = 0.2 ·N: xv 

D. LITTLE MILLET 
. ' -.-: ~;t. ' ·, ': ' 

.... •: ; t •. 'G'.E~IETIC, BESCU1£ES. 
• -i • - • ) 

Classific2.tion '. 1.1 , .. 

Dholi 

76 

5.1 
~}. 7 
7··::.0 
fr.6 . ~ . : 

fr.L 
J_,_ ·: 

·· .. ·· 

.. 
·• 

4 

·- ~ . 

.i .. 

-.-; 

" 
1.1.1 Ban12:alo:re( ~ Q~~ntiiat~·~e and qualitative chai.acters were 

collected on 225fo;.c$}_}'.!ssions of little nillet. Basie:'.!' 'bn the range of 

variability, all the accessions were grouped for e~sy, ident:lficatio~ 

(Table IX.20) 11 

1.1.2 Dindori : .A totaf nunber· of 711;,: lir,as c~llected ,frqrf different 
...... ,. 

regfon~ of Madhya =°Prade13~ were .:grown in a randor]ised block design, 

re:i;::.licated thre'3 tme.s~. The pl?t consisted of 2 rows of 5 rj length. 

Dindori 1 was used'.; as a check,.. ::The e;ernplasn was grouped into open (46) 

and closed (28) paii.icle.types •. ;Eleven lines natured early (60-65 day·s) 

and 6 late (nore than 75 'days) with 57 fallipg ii: nediUiJ. ;Dnturity 

( 66-75 deys) group.~ All the lines were sc:i."lened for '.~Jllfly iJ,lcidence 

(Ta1:Jle IX.21) .•. Few~ fines" ( 5) exhibited le~s su~·c~ptibility (1 to 1_0· %) • .. . .•''-:: •.\ ,,. . - ; · ... 
. · :~ ;:: 

The perfon:iance·. of sooe tbp sele.ctions· is given in Table: DC.22. . :.· 

.i .. 

. ' ' 



Table IX.20 

Group 

Grouping, of Litt.le Millet Gernplasn Various Deqcriptors 
--------~-·----~---------

Dry.Matter .40 Days 
. .( g) " 

TI.ange No. 

50 % Dloow (Days) Maturity (Days) Panicle.Lerigth Ccn) 

. Range.·· .. No 
·' -------.·nange No :Range No 

Tillers (No) Primary/ 
Dranches (No) 

Range No Hangc No 
-------~---~-·----------------~----------

I 
II 

III 

0 .·50 - 1 • 50 39 
1.51 - 2.§0 .. 156 
2.51 ___ 3.50 . 30 

30-50 
51-70 
71-90 

212. 
12 

1 

-60-70 73 
71-80 137 
81-above 15 

1CJ.O- 20.0 . 1~7 5.0- 15.0 105 1.0-10.0 155 
20.1, 30.0 71 . 15.1- 25.0 111! 10.1-20.0 68 
30.1- ~o.o i7 · 25.1- above 6 20.1-25.0 1~ 

---------·---- --------------------- ""'--·---- ·---·-- -----·----------

Group 

I 
II 

III 

Sec6ndnry/±r.:i;2t\ry . Ffog Leaf 
_ (No} • · - Length (o.m} 
Harwe Hnnp:e No 

•=> . i \~.J 

Flag Leaf 
Width.( ~r.:i) 

ha.nge No 

• ,,. • ~ w 

P:ci.nicle Weight 
~ (r,) • • . 
Range No· 

.· __ t 

Seed·~ e:ightJ . 
ilanicle lg 

, . .........--. 
Iii.ange. No 

-~~~~-~~~·~-~~-----·~~~-. :.• .. 
: 

5. 0-.:'15 .o. 1.0 ~ 5.0 34 .ti6 0.10-0 .50 21 0 .. 10-1.50 196 0.10-1.50 199 
5.1 -10.0 187 15.1-25.0_ J.27 0.51-1.o:i 17 1.51-3.00 - 19 -1.51-3~00 • 25 

10 1 -15.c. ll.1: 25.1-above 12 1.01-150 ~187 3.c1-l.4~50 10 3. 01-ar;ovi:: 1 

: ; 

·" I 

~o I un(g y e~ght 
liange · ND 

13.0--13.75 19 
13.76-14.50 :149 
14.51- above ·57 
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Table IX.21: Screening for Gall Fly· Incidenci.'). · 
in Little Millet, DindoriN 

Score Incider:ce Lo ;No. 

0 0 'o 
1 1 10 ;5 
2 .. 10 25 7 
3 25 - 50 22 
q 50 75 i7 
5 .More than 75 23 

., . 
; 

Table IX.22 : Perfornance of Selected Little 

l-'_edigree 

Millets, Dindori .. ~· 

Maturity 
(Days) 

Grain Yield 
g/2 il.ow~ : g/?lant ' 

32 70. 126.6 1.23 
38 69 . 131.6 1.30 
39 87 125.0 1.22 
40 69 180.0 1.21·· .. ,, 
44 85 11,i3.3 1.q7 

... 65 69 121~6 1.58 .· 
66 69 123.3 1.32 
67 6G 

1
,J.38 .• 3 1.58 

68 66 '"l143.o 1. 70 
I .. :~·69 i···-L J.~ ·~·-.'.70 .~-- 0--· !·12fie3 j·=-_1-" ·:1~4.0:1. :··. 

89 i:. 6,7 i l_ 1-· . : j ·: !21,6 -(':. : :t .57 ' 

-=:~.t~z;.:z~~= ~~~-~--~~:·;~~i=~· ~~ =~:~"~~};~:; .-. ::::·:· :-__ ! :~~--::. :.~· · 
127.. 6?: 120.0 p 1.35 '. .. 

l 

2.1 Tiiials ;, ' ' ~ ;_ ... I,",' 

.,···. 

.. 
' .. ,. 

2·;:r~Y-1'r1eTXVI+--xvrr::--rhe .. perJ:~ri:l.arice--6:r .. 12 entries of little 

µ,iUet __ ~nc_luding 5 frorJ Pune and 3, fro~~· _he-wa was conpared _in a 
1·~_-· ~··~~ -~-_..: ... ~·.:· 7. ,·;_·,·.~ ~.-..• ·~··.' _,·: :.·.:·1~:c--=-::·,: ·.1:.:~ . ~ . 

randooizecl blo.Q~.c Q.11i.;;ign1_ ~epl:!,2at.:d t.uee ~·mes •. The gross and net 

p'"for:~-iz·e~"':lte~e~;:);7~!)':c---x-··2-~-tO~~p·j~n(f{'.f~3·0- X ... 2 .• 60 D respectively. 
,' • • \ •• ·-~·,-·«---"·~-·•L-••·<':~---.. ••••-•'••• "o ·, 

The fielcl wa~ ·:f~.t'tilized "j,ith ·2~Ykg N · ni1cl''20 kg P 0 0 /ha.; ~ 
·--- .. ~ ......... _____ ,,_._ ______ , ·- --·---····~·" .. -. •• --··--···-·-~\-· .. -~. ·-·····-···"'" --· <.:; 5 '. .. 

· y·The grein y*elds at N~ . .n.dyal were;ve!'y· low,- but the ±t.e.wa yields 

wer~ .'cor:iparable ~1ith all I*q~e(perf orr:iaq~.e (Tabl.e IX.23)J' TNAU 1, 
··:r· .1 • _:~! .... ·• 1 c . .l' · •• 

RIM\35-1
9 

and Hi¢ .3 had givert.nore tha.1;.' 10 q/~a ~t ai'l ,Ii1.dia level. 
J,; 

I't.11-i'. :95-1 &) 
TNAU:-1. 

(( 
'. ... · 
.·.·' ·i 

and. IIl.C j natured. ttl'SO days! a~ 1 conpare.d to 103 days of 

They we~~ also clw~~f~:i; (7o t~:G3 en) than TNi .. U 1 (113 en). 
.· ~· .. 

! {io _;'' 

•, '" -

:.. ... 
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Table rx;.23 : Perf )ITH:mce of Little Millet in All Inc'~ie, Trials A.vl + XVII 

Entry Origin . Grain Yielr} (g/hc) - All~ India· l 

N,a11clya:l Ilcwa »Mean ·Yield' ·:i~~tut.ity · Hei[41it 
. ( q/b.aJ, . · (Days) ' . (co) 

·• ' • • ~'v '. < ; •• :· ., • • 

.. -·· ·_ .. : _":_ ___ .. : 

TNAU 1· 'Coinbatore 1.0 .. 1 •. 0 10.1 : .;103 
R~M ·-05:.t ··: ·>11.c,ia . 
ITJ;r 1 .... ---- .Pune ·' 

·, ·-1:~1 · 
1·;.=E 
2 .• f3: 
l~6 

J•O. 
1.8 
·1~i3 

10.2 5.7 ir ·j . 
.J.; -· ·'' 

·· ·7s 
i13 

7F3, 
82 

lli.C 2 Pune 
IIi.C 3 Pune 
FRC 11: Pllile 
.l.:l.i.C 5 
RIM 8-1 
RIM 124 
v 15 
v 17 f., 
CC 2· .. · 

·.~. r 

Mean .... :· 
SE 5_'~ . 

re1"a ~- ··· .. •. I. •• ' 

Rew a 
Hancl:J,f 
Ilan~hi.~.' 
Coicibatore 

.,. <i.,.'. 

2~6 
2_.!..l. 

. 1,.9 

. ~.9: 

7.4. 
_3.0, 
5~·7. 
6.4. 
5.11 
6.7 
6.5. 
7.0 
2.1 . 
6.1 .. 

4.5. 
2.9 
3.7 
4:..7 
3.6 
1*.). 
1{ .. 6. 

~·- ..... 
4.971. · .. 
2.0 
4.0. 

. 2.0. .. 6.2 J.8, 
'~ .,: 0~7 

. -~ -. 
. .': '{,·~~~··· •, ';. 

•:.···· ... 
·, -. ·. .' ,· .. ·-; .~ .. ~ . '.: 

8~3. 
3~9. 

1·J.2. 
9.0 
9.0 

10.0 
9.6. 
9 6 •., . 

9.0 .. :. 
7.9. 
9.5·· 

"\ .: I 

\'~ 

82 
89 
80 
80 
80 
81 
Bl 
78 
79 
93 
84: 

, ... 

. 09· 
,.,; .... :. 

83 
. 80 

,~-"''" . 

80 
81 

. 81 
78 

=79 
93 

85. 

2.1.2 Regional Varietal Tr~.!2:1··: ·.·Twe1yty eptri_es of 
,I " ... - •:· - • • ..•;,}.'·. • ·,. 

a check (UM l.!.10} w·~~e ... COl..'.l.par.ed '.·i~·: a; randOLl.ized 

3 tbes. '1:.he, g~~,~f/;.lvt of 3.75·~ri-X:1.35.o was 

20 kg. E20i a~d 10 ~g_::·K2u. /h·~~-:·:-:Th~ ~lant'~:, _~ere 
The net'(t\tot si~e w~~ 3. 75 .. n· x - 0.9(;..i::f:~=" .. --~::.-::_ . 

..,,. _:. '· ' . ·- ,' ,. ,. . . .· :.: ·-.- - · . .' . 
. . _., . , ' ... 

hlock rlesigri'X:~phcated· 
. . . , .. ·: .•.' ~ . . _. 

fertilized with' 2o·: kg N, 
. . . . ~ ~ . . . . . 

spac,,d 22.5. ci= x 1::·5·· CL!~ 

• 
The:' yield cHfferences .·:.~i::n~st .. the _vcit·i~ties were sigriificant 

. ·~:·: -· .... . . " ·,, ... -- ··- -· - . .. .- .. .,,• . 

.-·· ·'.":" ... 

(Table IX.~4:).. RIM 12-:o1, l:IM '171, '.'. : ,._:·.=;Jl.l--1'1 7-1 anCl RE1 56;..i with 

yields. of '9.~1h o.i~-. 7.9. and· 7~9··:_.q/ha respecti~e-ly, wer.e ~uperio:f t,'; all 

other vq_~;ietieB i~citid.i~g coiitrc1l~ ~~ .q~Q (4:.~ q/hi..)'·~ .. The':o.aoage: clue 

to shoot{~y was lea~.t in)U=t(.7:--1 ,' ri.fM -:--60-l ,:' ,;Rrt-1 56~:t and Ii.IM 11'":") 
r •• : ,": ;o :, ·' , ;1• • ·· 

rangl.ng fron 3•5 to 5.3 per een-f4. ;•:, 

J,•' !..:;····:: ·. • . 

. 3 ~ l>U~Nii.GEt"\iEI·JT .·OF' INM s . . , 
. :- .~F K~-:: ~ ·. ~ . -·: .. 

P und ·.Ir Fertilization." j.1 Response:;t.o N, 

·, . ; 

, 
'· 

· .. -',. 
_;., 

~\n e:Jqjeziit~knt was ·c~J!id~ctecJ;. '·in. srli t. J?l.ot design• f~J:l1icateCi four 

tines ~o de~e{J;Tiine optk1uo\~~ F:and, .K, __ a;{)~~·~ .. Four n~trogen.,l'evels 
(o, 5, ~10 a:µd 20 kg/ha) ~e~e' the ·;Jain t·;ea.tnents, ~hiie three leV:~l.s. 
of P2c5

.1(0/i,10 and 20 kg/ha) ancl. 2 levels of K2u (;;an~ 10 kg/ha) were 

the sub treii:tmmts ~ · The gross and net plot sizes -were .4.0 o x· 2~~5 n 

ancl 3.5 n x 1.00 n respectively ... Ga.riyaband was sown on June 27, 1-981 

and harvested on Septecber 9, 1901~ 



Table, IX.2!,;·.: -Performance ·of Littie l'riillet ·varieties, f.e.-1a 
r ;, 

'..efe'~'ii:t.. - .. 50 % " 
· · (cm) ; .:· -flow.~ring 

' · ·-.. (Days)·.-

· Matu:f'it --·~--Yield 
, . ~ ( \ 

· .. · · · \Day$ J-:'.· q/ha) 
Per· c2nt··:'" · 

check_ 

RFM.1-1 
f~fM'.7-1 
RR1. 9-'l 
RIM 2-1 
Ciiigrali 2-1 · 
RfM 12-1 
lifN ·8-1 
v 15 
fdM 85-1 
IUM 15-1 
RIM·. 8-3 

·1·' 

8l.1: 

9l.! 
103. ,.,.' 
102 

.... 

·~· 

82 
96. 
78 

101 
68 
81 

41.1: • 

44 . 
%1.:· 
42 
li.4: ; : 

, .. 
: , .. i 

87 '·8 ..... : .. 
• ~ ~ • . 0 

RE1· 12l.l 
RJ;i.J-60-.1.,·:·:. 

80 l.1:3... . •. 
······' 100.o • ,,: .•.. ,., ... .4,.J. ·~•--

-<lfUh. 72-1 
. Ii;IM J92'.:'.t 
tii.:B{ 56;..1 . 
rt..h'1 ·9:-2 

"Iffi1· 1.i-3: 
filM 31_-.1 
IRI· 410 
(Check) 

92 ' Id • (. · ,. 
r· . 

90 50 
; ·--,,. "' .. "6" c,· . '·' ,. , , .. ., • . :J ""l.tl \ ·: . ''"" ······'·" 

. l: 

71 Iii 
' ~· 

. ,! < :91 . ; . ·il 
95 50 

'.\ . 107 ! 63 . ' 
: j, .'' 

... 
·····-6j. . s.t . 191. 7 

72': 7~2'. 188.3 
T!/: 6. 7 152.s 
72 · 6.9. I6z...s 

.·.6i' 7.9 188.3 
71 9.4 - 223.6 ,• 
73· ~ 6.0 . 1z..3.6 
6~ 6.9 i63.6 

'62 7.2 170.5 
65 4.8 115.2 
7f' 6. 7 . ·158 .• \8 
72 . 7.• 7 1'!2~· 

" .... ,ti..:.'. "··-~ _.,; .6:.,2.' ~--··" . .1t~.~J3 .. ,.. 
66' 3•4 79.8 
71 6~3 150.5 

' 6'5··' ·····•""7~9"' ... 188'•~3· 
65 5.8 137.6 

,· 66 ~ ·' '. '. (}.9' " 164.t8 
75' l!e5 · ·106-~:i'}: 
'9~. . 1!~2;_.. · 1100~0.' ,,. 

'. ""·· ' 

Nitrogen a_pplicat~on increased the yield significantly in 1981_ 

only :(TabJe IX.~25) •. A~ ·f>.pplication ~f -5 kg N/h~ ~av"ci.i 9 .o: per c·e~t , 

.-.•:.··. 

• • . • • •. •. ~~. .• . • . • . . . • : : ~-. ;·- , • r· • • • i _ . , 

increa,~e: of· grain yieid over no nitroge~i~, .. Futtb.er' increase of N-level 

to 10 8.Il~ 120 kg/ha resulted in pniduction 9f o.6 ~nd 1:.-4 q/ha more grain 

th~n 5 kg N/ha. B.'losphor~s- and pot~sh a,ppli~ations ·rit ·different levels 
~ l ' 

did not influence the yield appreciabiy :!.n bot.1i
1 th~' .yea~·s~ 

: '. ........ 

NxPxlC interaction was signific~nt_ only in th~sear 1981. Maximlltll ·" · 
. '. .. ' . .. . ~ 

grain yield o:L 7.9 ~/ha was obtained;_·w~th. f-9 kg/_ha ~.~a~µ of nitrogen ':ci.nd 

phospbo·rus during 1981. ·Based on 2.·;~~r;- ~~~~~g~','\i(l'°-kgIVha ·oriiy h~d 
given as much aa 7.2.,q/ha• ·, '.: , , . ·., 

'.: ._ "i' ... 

). ··.'"., ..... . . ( 
'. i:.. ' \ 
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Table IX.25 Effect of Inorganic Fertilj.zation in 
. . -~:. 

Little Millet 

Treatment Grain Yield (g/lm) 
Mean 1980 19i31 ---------------------....... -~ ~·;'..:'.: .. _"·' .. ;,._;.:. 

. : .) ; 

NO.P'l .• .· \J KO 

, ·"\NO Po Kio 
NO p10 ;~ v 
N 

0 p10 IS.o 
No ,, p20 Ka 
N p o· 20 Kio 
N5·Po I\> 
N5 Po ·E:_1o 
N5 p10 R 

0 
N-

5 p10 Rio 
~J5 p- 20 K 

.. 0. 

N5 
p v 
20.~0 

N10 Po ~· \) 

:N10 !'o Kio 
N10 FlO KO 

N10 p10 ~o 
N10 p20 Ko 

N10 p20 IS_o 
N20 Po Ro 
N20 Po ~o · 

N20 p10 1Ia 
N20 p10 IS_o 
N20 p20 Ka 
N20 P K10 

20 

Mean 

' 

N,, • . 
v 

p 
0 

~ 

·:Ka D 
D 

'· .. 

-: : 

4•9 

5.2 5.4 5.3 
6.l.i:. 6.o 6.2 

5.1 q.9 5.0 
. 4:.!:l. . .q.9. l.i:.7 

5.0 7.1!< 6.2 

'5~~ ' .4.9 5.0 

3.9 5.9 4.9 
.IJ:.6 6.9 5 • .D ' .. 

'' 
. 4.2 7·.o 5.9 ' 
1£~9- 5..8 5.11 

4.9 6.o _.;. 5.'5 
6~7 7.6· '.7.·2 

·5.s 6 •. ) : 6.1 

5.5 .' 6.6 6.1 

7 .. 1 ·. -·· 'Y:· 6~~ .... : .. 
5.0· ·:~···;~·:···" ··. 6~) i .::~'.:;:-.·':5~ 7. 
5.;6 . : 

4.9 6.2 -· ....... 5··6 . 
. -·--·· -· .. . . . .. 

5.7 
5.9 . 
5.3 
5.3 
5.3 

5.5 

5.4 
5.8. .. 

5.9 

. ' , :. 

. ; 

..... 

. ·-':'· 

7.2 · .. ·· ;6.5 .. 

>~ 6:.8 
"6:~5 . 

. .. 6-~6 

·."6 .• 6· 
. . ~. . . 

5.4 ~:10 .... = ~~ .. 2 
{)'~i ..... 120 : 5. 7 

• ;o I • 

.. '. 

'I.' 

: 

' .. 
·······. . ... 

· .. 

. .. · ,,_ 

... ·' 

• j ~. 

. ... ,, ··-------· .. ' 

.. ·----. 

N~W: 6._5 ... 
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4·.1 Screening 

fror.;. Bangalore were "sown on 16-7-81 in two- row plots of 3 ':n length 

without replication/ Nitrogen ;·and phospho:rus were applie,d 

@ 40 kg/ha each. • 

Gall and shootfly incidences were reoorded on 19thitugust, 198:1.. 

Only two entries "V/ere free fr~ci gall fly ·GTable IX.26);. , All ,other 

entries were susceptible to sfil6otfly (22 to 62 '/o dead he-~rt?) and 

gall fly (25 to 100;%)• . 

. 
: ' 

lJ..1.2 All India Entries Twelve entries of little mille~ were planteQ . ' 
in a randomized block design J,"eplicated 3 times e.t Nandyal. 

.. . .... . . 

The shootfly i~cidence was very heavjrand ranged from 50 per ct;ut 

in fRC 4 to 86.6 ~r cent in. TNA.U 1' (Table IX.27).p H~ 4: had also 

given maxbmm yield' of 3 q/h.a·. 

Table rx.27 Shootfly Inc id'e...>i,ce in Littl.e: Millet 

Entry Dead J.fo.E\Tts Yield 
(%) (qiha) ; ;: 

Tl~U 1 . 86.6. ·. 1· 0 ,'t . 
RI-M 85-1 75.0 .. 1.1 
IP..C 1 78~3· 1.5 
HlC 2 70~0:·· 2!8 
l'T-i.C 3 56•6. 1.6 
Rl.C 4 50~0· 3_•0 
II'..C 5 

. < 76.6:'" ;1~8 .. 
I-t.IM 8-1 73.3 1.8 
RIM 124 : 11.6: 2 .• t 
v 15 60.2 2.4:. 
v 17 68~; . ···1.9 
co 2 ' 65.v 1·.9 .. 

'. . . 
. '· 

4.1.3 Selections ~· Four promising varietfes of little Billet 

(RFM 8-1, CO 2, RIM 124 and Gariyaband) were sown in a randomized 

block designp replicated thrice in two row plots of 3 n length. A 

basal dose of 40 kg N and 20 kg F2o
5
/ba was applied uniforrJly in the 

field. 
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Table IX~·26 :. Screening of Little Millet G~rmplasm for Insect 
Incid.ence, Dirn!.ori 

Ve.rie~y: Days to ' Damage Grain Wei~.::ht 
q-FMR<.: Flowe'ring Maturity Harvesting' 'Gallfly · ;Sh'ooff'ly · . g/2 ·-6w; 

88 
82 
81 
85 
86 
87 

'.,·.··, ··i ' ' - .: .., . ·- :. 

' . ~~91* . ' ' ' 7,9 . . 9S3 25 ' - : 34 
~ ~ ·~ " ~ .· 
34 63 83 : ; .. ·50 . ·. 36 . ; . ; . ' '.; . 30 : f 

80 " 

48 67 28 100 ~5 27 
31± .. ,. 65 . 818 , i . 55; . : . _. .. 62 . . ; 3G · 
31,i,' .63 82 ' ., ' 57. . '.. : .. 41.!· . 70 
36 f)_4, ............. ,82. '·- .50. ----}3·· .. 55-·-
42 .. 65 .. '·. --- _·:~:.8).' : 100 : .. J ..... :.~ :'. 22 ·. ' 30 
64- . 79' ' ; " 98' : : - - ·- ' 42 : - . 50 

97 40 77 90 _. .... _ .. '.".'.. q~... . . 35 
90 ' - 4:0 . 77 ... ' '"'"'~itf" ~;l 40. 
99 40 65 82 .100 •' ' 1J:2 ---.50 

10i 4:0 63 :82 .· . 100 38 . . -55 
107 39 ·- 70 98 .100 · .. '· 30 . ' . '• :. 40 
110 37 . 78 98 ... ·. ''. . 31 60 . 
112 .. 36 . ·· 65 G3 ·- ·· · 50 -.... - .c 36-- . ___ _. · l.1;5·---- .. 
113 40 67 G3 33 1,r,O · 65 

1i~6 5~ -~~.. g~ -·· · i .j~I· ' .. :~· ~~_ ... _ ... : ...... .:-'. · :gg: ./ 
127' ,1=!,0 '77 ..... ' .. 03: :: ._,1@0 •" "i ~3" :: '1·00. -; 
130 42 · 77 - o~ · .. ~oo . 40 . ,.. 20 · 
133 35 77 . 83 \~ ·'·: - ''ibO 31 , '65 . ' .. 
131.1; .. . 35 . ·;, . '7777 .... ~33.' i: .i- ·.:. ·;. 1·90· oo:;:. , . . ;, ' .3308 . . . '1°.05 . 
135 ,. :: '. 36 u " 

137, .54,.•_.,..·· 69.· '83:::·:: ;.-._~·;r:;.L •\25:( .. 45·.; 
i~~·. :j~. . . ~ ,73 . 'GJ :· ,. : ... : 1,QQ; :. , .. ,., . 1!~ ,: " •... : : .... 7,0 .:; ; 

147 ..... 40, :.·:.g~, . :~-: g~ ,, .-- ;~ ~i·.: .• .:~§:· : .. :.·, :.t~~6l·': ... 
i~~ "~·~,... ~} ,,, ~~ ( . : ~j,:: ,.,·. '. '51· : . ; '13g;.:' 
158 ' i " ,-~2 ' 77. :. ..· "03 ' . . .,J'+ i : .;;.,i , 39 : . . .' :) ;1'00' 1 ; ' 

159 40 77' ·, 83 i. 7i: ' _38 ,';, ,9,5 : ... 
162 50 . 78 . 9g ~~ .. 8' 
164 40 77 88 100 . q7 75 
165 35 64 - . :83 . . 67_;·. 42. 150 ... ,:_ 
174 51 79 . : .. 90"--..... :-. · --.;_; ...................... 33 ·.:.,~o 

175 . ,": 34 ' ; 63 :· . 83'': l,!4 .. . . 36 140 
1s1 . 3~6o__ 77.. ~o :·. . 67: . 46~ . 65 
184 ' · · 65 · ·· ·so· 7~) · ··· 52 so 
185:. 40· 77:. ·, :· 88 10€)! . i !' . 38 10.5 
186 34 67 .83 : :; ' '67' ..... . i.1:3. :40. 
191 !.i:8 . ' 73 83 . '. ···. - . ) . '" . ~1 · 40 

2c9 ·63 . ·· ri1 ·· 122:, · 95: :. · ·· · 30 68 
·211 .. 50 . .95 .. ..+2,2, ... , ., .... " .... 32.. .;• . :70 ·,. 
214 65 .. ·. 97 122 . - 34 70 
215 '54' - 78 '98. 31 45 
217 50. 77 122 ,,35: . 60 .. 
219 36 , 52 82 80 36 . . 47 
223 65 81 98' . 40 40 
224: 63 81 122 34 . 50 
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The per -c_en.d_._dead· ·hea-rfai. ·vari._e_d frm!I. 7•2 to 13 .6, and' 12.0 to 1l.i,. 7 

--· · · ·0n· 7.:.:S:.-Oi ~~- 25-8-81, respectively.'(rr·able IX.28) ~ . Gall fly varied 

from 12•2 to 17t;6 per cent 'cin- 25-8-81. Late lines were more susceptible 

to shoot and gall flies. RIM 8-1 had given tJ.aximum grain yield 

indicating recovery resistance. -, 

Table IX.28~ Selective Screening to Shoot and Gall Flies in;-
L~ttle Millet, Dindori 

Dead Tiear,ts, ( % ), 
I 

VU:riety Gall Days. to ,Yield (g) --
7-8-81 25-D-B1 Fl) Flowering Mat~ity 10 Plants 2Hows 

(% 

P.JM 8-1 13 .. 6 13.1 17.6 39 75 85 397 
co 2 11.1 - 12.0 16.3 55 83 20 67 
RIM 124 7.2 1'."5-7 15.9 36 68 73, - 275 
Gary~band 8.6 14.7 - 12.2 -36 66 40 197 

4.1.l:t: 'T")W Selections : Twenty little millets were planted in a 

randQmized block design replicated three times. Fertilizer was applied 

at the rate of 20 kg N and 20 kg P
2
o
5
/ha. 

The varietal differences for infestation percenfage and yield 

per .:plot were highly significant (Table rx.29). 1i.R1 4'h·1, RIM 12-1, 

hfM 29-1, rJM 192-1 and F~IM 60-1 were less susceptible, while llIM 56-1 

HIM· 1:24, Dindori 1~2 and RIM- 38-1 were highly susceT,>tible. Remaining 

si- .. ains ·showed medium degree _of resistance. Due to unfavourable 

climat~c conditions, the yields were very poor, but less susceptible 

st:::-ain RR1 60-1 gave the highest yield of 2.2 q/ha. 
-: : 

4.2 Effect of Date of Sowing on Shootfly 

Five little millets were sown on four dates with an interval of 10 

days. The experiment was laid out in a split plot design w~th three 

replications in 10 row plots• •-- The nain- treatl!l.ents were dates of sowing 

and the strains were sub-treatments. A dose of 20 kg N and 20 kg 

P
2
o

5
/ha was applied, basally. Observatior~ were recorded at an 

interval cf two weeks. · The total nllI:lber -of tillers and nrn!l.ber of -

tillers with dead hearts were counted in one EJ.etre square in the 

centre of each plot. 
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. r·a:ble IX.29 ~ Shootfiy fr1cidence· in' Little Mill~t,.. Re"1a 

.. : 

Entries .. 

v 17 
Singrol_i 1-1 
RfM 38-1 
liRvl 12q 
Singroli-2-1 
EIM 66-:-1 
R:t-M 60.,,.2 
Dindori-1-2. 
RIM 105.;.;.1' 
Il.I:M 53:-2 

·RIM 102-1 
HIM ~92:...i 
HH1 8-1. · 

. RFM 29-1 
RIM l{.:..1 
RHd 12-L .. 

. RIM 60-1 
RIM 1'11-1 
Ji.IM 56-1 
IIM 4:10 

... 

Dead 
Hearts· 
{%) 

13~8 
13.0 
2q.2 
25.7 
13.3 
1q.2 .. 
~0.2 

.. ·. 26.2 . 
13•3 " 
11.3 . 
15.0 : .. 
9.5 

13.2 - '· 
.9.7 .; ·. 
1D.2· -

9.2 
. 9.-8 
9,.5 

26.8 
13.7 

Yield . 
· ·· (q/ha) 

•. I'·'•·£..· 

.0.5 
0.9 
.1.1 
1.3 

_1.3 
1.2 

'-• 1.2· 
·~1_·~~-6 ·_. \.' . 
·0;9 
0.9 
p-.9 
1~1 
i'~b· 

. T~6· . 
!•f'ti. 7 

... t~6 
2~2 ·~"' ., . 

! •·' 

'· ; 

~· . "'. ':. ... ' 1.3 
1.0' 
1.1 

· .. · ... , '.. ~ .·'. ·. 

Crops 'sown on 
. ' 

1-

July _13 were highly "da?::w.ged and.· RHi 8~1 was llighly' SUf3~e'ptible e July 3 
so\d~g was the safest, and. V i. 7 b~tl b;t~5-~; ,gave the h.ighest yield 

. when sown on that date (Table· n:.'30). :. '' .'.' ' 
Table: IX.30 

... , ., .. :·\, ... : .. ,, ' 

: ·Effect of Dates of Planting .on 
Shootfly in Little i1ill.et:~ Re.Wu 

-----~---------·----· .. .. .. : ~,.,;,. . 
. 3~7-D1 ~3-7--81 23-7..:.:31 ~· ·2-D-81 Variety 

HIM 85-1 :~ 7.5 
8.6 

v 17 ~~- 4:.5 
0.9 

·n!M. .B-1 :J 7.7 
4:09 

~~ 6.5 
q.9 

UM 4:10 ~~ 5.3 
2.7 

Shootfly 
Yield 

SE± 

18.3 
3.7 

22.5 
5.0 

. ·.x _j 

-AW•2 · 
2•8 

18~0 
·2 .. 6-. 

12 •. 5 
1 •. ~-

0.9 
0.1 

,12.fr,. ·,·. ,:15.5 
' 1 .• 9 .. · 0.5 

. .12.0 16.~2 
2.,4: o.4: 

... 14:.3 16.2 .· 
1.7 o~6 

12.3 
'2.0 .. 

10.2 
1.~ ,, 

14:.0 
o.4 

12.2 
0.3 
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'*·3 Esti.nation of Losses Caused by Shoot and Gall Flies . ~ . ' 

F'ive rows of Gariyaband were sown on 29"'-6-81 ,in ·2 :d ;x 1.25 rn 

plots in a randonized block design with l1 · repli'ca't'bris •. Six treateents 

(RBC 5fo, DDT 5%'i Malathion- 57~1 Garb~.ryl 5?~;P Ash + iforosine { 5%) and 

c~ntrol) were given to aes"'&fl .th .. losses due to .se0dling ami e~rhea,<:l 
pests• The rains· were received next. do.y nfte.r treutoent. Insecticidal 

effects were therefore not refl~~cte,d in cont:r;ci cf s~x,otfly:? and 29 

days after treatnent (Table IX.31}~ . ; .. 

Table IX~31.: Control of Insect~ in Little 11illet 

Insect icicles ~ , Dead Be arts ( % ) 
11-8-31 2!3~-81 i9..;.9-81 

BHC 5 % 22.7 46.6. 43.9 
DDT 5 % 23.7 50.3 47.6 
Malathion j % 19.7 5).8 51.3 
Carbary I 5 % 21~3 42.6 38.3 
Ash + l\erosine5 % 23.5 55.7 58.1 
-Control 22.2 52.6 45,.9 

Pre treatr1ent g 11-8-81. 
Post treat:oent : ·28-8-81 and 19-9-81 

E, PB.OSO MILLET 

1. VARIETAL If1fr1:»~CVEMENT 

.1.1 .Trial XIV + XV 

· Gall Fly ( ?b) . 
28-8-81 19-9-01 

.i6.1 27.0 
.. 20.3 23.6 
.19.3 22.1 
_17.9 23.3_ 
1s .. 7 24.5 

'16.6 26 .. 5 
.... ; 

' ~ .. 

·.Yield 
g/5 rows 

310 
214 
350 
248 
334 
202 

:Fourteen proso raillet selectio~s including 2 frora Almora and 

4 frDn Dholi were tested for ·tb~*r grain-yield potential and 

adaptability· in all India Trials.; The· e-Xf-eriment. was laid -out in a 

.randomized bl.ock design repl.i?ated 3 tJmes. The. gross plot size was 

3. 75 n x 2. 75 n and w.as: ferti_lizec1 at the rate of 20 kg N and 20 kg 

_ p
2
o

5
/ha. The net plbt size was 3.30 n x 2.60 n -~ith a plant>to 

plant spacing of 22.5cs x 7.5 cm. 

The grain yields .. were low .at Nanctyal (Tatle IX.32) which is not 

a traditiom11 tract. for pros~ 'r;:iillet.·'.All Indi~ perfori;1an.ce indicated. 

that MS 1316. (17.6 qjh~) and-:fiS 11~37 U+.4 q/ha)·were superior tc 

·MS 4872 (12.7 q/ha). , c·~. 
-. ,,,,. : 

,. 
'·'' . ~ ' .... 



Table IX.32 

·Entry 

VL 1 
VL 2 
Eib.U M1 
r.·t·U M2 
ii:A.U M3 
iil'-i.U Ml.1: 

MS 1316 
MS 1307 
11-'l 29-1 
Hi 31-1 
NS HJ7 
MS 1595 
co 1 
MS 4872 

Mean 
S.E. 5 

.. :-:: ......... % 

''"• 

149··. .,IJ: , 
·:.·· .· .. ,.• :· 

Perfornarice of ?rtisv~<Iviil~l-et..- ·i:rr:Al-1.Indiuj~i;i_Q,;l,s XIV + XV 

Origin Grain ·Yici;ff: (g/na) .. 11,at~~ty .--·~-~~~~t- .. · 

Nandya1··· ···· ·Ind-i-a. ... -- ··· - -···(-Days). ..... ·------ .( c.m.} . . . . 
.. 

Ak.lora 1.4 5.6 
Ak:.orn 1.1 

.. 
5.0 

J;holi 2.1 
~ r~;" 

6.o .... ··.'"""-

Dhcli 2.3 
., 

5.6 
Db.oli 1.5 6.5 
DI:oli t.8 

.. 
4.7 

Coi::;.::iutore 5 .. 7 17 .. E 
Coi-:Jbatore 3 ... ~r :l,1.0 " 
J'odb;?ur 2.8 8.9 
J"odb.pur 2.4 -.."". 8.1 
Coiobn.tore 3.9 14•4 .. 
Coinbatore 3.7 9.3 
Coiobatore 5 .. _3-· ~ .. : 5.5 
Coiobatore 2.6 12.7 

······ . ·-·"-··· . 
. I 

'!· r •• 2.9 
.. 

8.~ 
.0.3 

2. FEST f.iA.NAGEMENT 

2.~: .§.£..reenimr · ·· 

2 •. 1_~11 All India Entries : _Fourteen -.~nt~ies. werf1 sown ~n n randonizec! 

bl6i;}'li design.··replicnted three tine~ at Nahdyal. 8n 25-10~81. 
. 't''. • . 

·' ... 
• ~ II ~:~ . • 

·.·The sbo?tfly_in.citlencc ranged._froo 5 per;'~'mt inMS_1316 end.·· 

MS 1595
9 

to 20 per cent in VL 2 .(Tab).e JX.33):'.' ;MS 1316~had given a-
.... -.............. _ ... . 

grain y1e1a- of :5.7 q/fla as against ·J.6 q/.ha oiMS. 159,5~ .. ·--~- _ 

2.1.2 Fronising Entries g Seven pron1s1n11; varieties· (Bn 1, BE;. 2, · cto.. ·7, 
BU 8

9 
BR 9, B:;::;. 11 and fill. 12) wer;,t:~owr:. · 6n: -~ 7':"°'7~1'in ·a non-replicated . . . . : ... . . . ' . ··~· ... 

block. A basal dose of 40 kg N and ·11.0 kg .P2o
5
/_hi;'was ·applied uniformly 

before sowing. 

~: . 

Observations w·ere recorded ·.on ,10 ~ando:oly. seh!ctetl pl_ant·s ~: There 

was s were da.uage of shootf ly in; ·.ea~ly stages~ ~cl. tla;:lag_e· du°e' ·to ga.11 fly 

was also higi1 during earhead stage. (Ta1Jie UC.34). In~pite ·of· severe 

dawage ~ Br~ 8 had· g ·ven r:1aximti-' g;~ii~l'. yi~i4",.:_JI1~-~~~~-i~ :·~dcip:ehsatory ~- · 
:J.echai~i~filSe.· "1-t ~)a~ follo~ed, ~~T ~ 1 which .haG..'.shOWn; r~$,'i~t~uce··at 

~ ; t • 
. , . .. 

·. :· 
I :·i 

.· 
. '~ 

. ,j· 

,.l 
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Table IX.33 Shootfly Incidences in Proso 
Millet, Nandyal 

Entry 

VL 1 
VL 2 
HAU Mi 
ft.AU M2 
FJl.U M3 
l(J..U M4: 
MS 1316 
MS 1307 
IM 29-1 
IM 31..;.1 
MS 1437 
Mf 1595 
MS 4872 

·CO 1 

bead Heart"s 
(1n-

. 18.2 
20.0 
6.6 
s.3 
8.3 

13~6 
5.0 
6.6 
8.3-

10.0 
s.3 
5.0 

10.0 
6.6 

., ... 

Yield 
(q/ha) 

__ 1.1± 
1.1 
2.1 
2.3 
1.5 
1.8 
5.7 
3.6 
2.8 
2.8 
3.9 
.J•6 
2.6 
5.3 

Table IX.::,;, . Screening of Selected Fro so Millets for Insect . 
Variety 

BR 12 
BR 1 
Bii. 9: 
Bii. 2 

. BR 11 
BR 7 
BR 8 

Incidence, Dindori 

Dead Hearts ~ ~ l Gall Fly 
10-8-81 4-9-81 4~-01 

19~7 60~3 20.2 
9.5 5s.7 22.9 

30.5 69,5.· 25.0· 
. 24.7 51.4 30.7 
.20.3 54~5. 31.7 
23.0 51.9 26.6 
26.5. 54:.7 ·28.0 

F. BAii.NY.AHD MILLET 

1., GENETIC D.ESOUOCES 

1~1 Collections of Gernplaso 

Dal:;s to 
Flowering Maturity 

29 
' 

54 
29 56. 
:;o 54 
31 56 
31 56 
32 60 
31 60 

' 

Grain 
Yield 

(q) 

. :720 
"84:0 
)90 
800 
83 

105 
965 

Eight new collections froo Madhuba.ni and Darbhanga districts were 

added to the gerr4plaso pool at Dhol1. 

1.2 Characterisation and Classification 

A total of -19lf lines were evaluate9- with three checks nauely iµW 2, 3 
and local in an augpented block design at I;holi. Gemination ~as very .. poor 

in oobt of the plots and consequently the desired plant population could 

not b~ t-iaintained •. Quantitative observations were recorded only in' those 

plots in ~hich plant populations was desirable and in the rest only the 

ten earheads were harvested. Data are being processed. 
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2. VAJ.~IET.b.L IHH;.GVEMENT 

2.1 Trials 

2.1.1 Tricl XX + XXI ~ Fourteen ·entries were planted in a randonized 

block design replicated 3 ti.r;1es and fertilized with 20 kg. N. and 20 kg 

P20ryiha. The gross und net plot sizes were 3. 75 r..l ·x 2. 7, ri. and 

3.30 D ~ 2.60 :n, respectively. ·Th2 plants were spaced at 22.5 co x 7 .5 cL1. 

VL 21± 9 Hb.U 5, 6, 7, 8 and ~I exceeded the tr.-l~l nean (l4.n q/ha) 

at ninor billet locations (Table IX 35). 

oaximUD yield of._ 17_.1 q/ha. .This conpared' f·ayonra.tly with all India 

performance •. · Most ·of th~ lines. test~d natured in.· 79 to ':e6 days. : 

Many of then, notably, all the Fe.AU selections were ·dwa1;f~~ (87 to;:.103 en) 

than the check., . K 1. (1:3.2. co)•.·. 

Table JX 37 g Performance of Bi;:rnyard Millet 9 Ilewa 

· Variety ·He.ight 50 % . Maturity Yie]j 
· · · ' · .ri:~vering: · (D~y~} .. · ·(q/ha)-: 
·(tim)';. (Days) .. 

TIEF 51-1 ; 115 50 77 11.6 
REF 10-1 100 41 68 8'.2 

64 :1q5 .:111. 
\ ' ~()8: f:EF . 10.9. 

l:'l.EF 18-1 7') ·43 ',·.11 ·. '" .. :9.1 
IIEF 74-1 " 90 ·41 , .. ;73 

9.2 
REF 79-1 110 4.7 77 10.4 
IIEF 57-2 100 '=t:2 " .'6G, J1.4 

': -~ 
REF 16-1 <136' ' . .. ··~6 ·. ," 75. .... ·8;.9 
liEF .!1)4 46 ' 14-2 75 s.g 
Local :u6 

" 
45 75 6.f _ -

Per cent 
·.·check 

";_. 

. 170.3 
120.3 
159.3 
134.2 
134.8 
152.3 
167.4 
130,4 
130 .la:. 
100.0 

·-... 

2.1.2 Eval_uation The perfornnnce of 32 .Lnproved barnyard riillets was 

compared with two locals in an yield trial. The ·entries were planted 
I ' 

in a randowized block design replicE..ted 3 tiJ:J.cs • .... ThG gross plot · ·, 

f).75 n x 2~25 n) ·w~s fertilized.@ 10.k11 N~. ~-?kg P2o5 and 15 kg ISO/ha. 

~he .. crop was · pltiht~d o.n 25-6~1. - . :. 

'" 
The perforoance of barnrara'. r.:liilet was bet~er than the perforoancD 

of foxtail oillet. /The J~'rain yields rangc.d:.frod 3.s to 14:~2 q/ha 

{Table IX.36). · R 2461 !J.~d given the nax.inup:l .yield. (14.2 q/ha) in 99 d:.:iys 

as cor.ipared to 10.3 q/ha" of ICo~agarh loc_al in 90 days. 



Entry 

VL 2·'.;I 

VL 21 
VL 23. 
VL 2l.i. 
VL 25 · 

·· ECC ·3 
... ECC 4: 

ECC 5 
PJ~U 5. 
j;-.J._u 6 -
I:J:i.U 7. 
Rl,.U f; 
1-;f-.U 9 

\. l\ 1 

~ 
1 ·Menn 
.. SE.: 5 % 

Perforr_mnc"e 

OriG:i.n 

Al;::10ra j 

i:..li.:.-iorn 
l1lnorn 
-4-1.::iorc:: 

· .h.l:':'Jora . 
?;:me 
r\me 

._ ~u.ne 

Dholi 
- Dholi 

Pholi 
Pholi 
Dholi ,_ 

.Iiovilpatti 

' 

'' 
pf Barnyc:i.r-.1. Mi~ll.ct in All India Trials xx 

Gruin Yield ~ 9LhaJ' 
Akora ILewn N ur;dy2l I:holi Hean 

:r19.,3 10.2 8.1 . 13.1 12.7 . .-... 

20.5 .... 2.8 0.5 '11,i,.1~ i4:~1 
13.8 6~8 ·l.i.O 12;.9 9.1,i, 
19.4 11.~ 3.8 17.s 13.2 
12.0 B.2 7.1 11.9 9 .. 8 
11.6 15.3 uz.:- 12~8 .. 13.1 
11.0 )-1.9 ;11~0 '10.5' 11 .. 1· 
16.8 11.6 10.8 12 .. 4 12.9 
17~'4 10c2 :t.0.7 .·· 17.s 11:!,.o 
2q. 0.9 14>.6 20~3 17.1 
21-.:J 11.,9 9~7 16.1,J, 15-•0 
12.0 11.6 15.9 18"2 Hi.~ 
13.9 18.6 17.6 18~i 17.1 
13.G 2~2 14.5. 

.. 
12.3 0 10.9 

16.2 10.9 io.6· '1l.i·:.9 .13 .. ·2 
1.;8 1..2 ·0.4 1.5 

' 
., 

+ XXI 

All Intlia 
Yield lfotill'i ty E:eight 
( q/ha) (Days) (en) 

15.0 84: 119 
16~3 84 118 
1l.i.2 g5 118 
16.8 84 110 
13 .. 9 86 129 
13.1 00 90 

f.-1-
VI 

12.1 79 89 
Nl 

14..7 83 105 
16.1 --82 88 
16~0 32 98 
16~0 83 87 
15'.6 Site 96 
'~6.H 83 103 
15.-4 96 132 

15.1 84. 106 
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· Table IX, 36 : Evalu8:tion. of Barnyard Millet, .. Snnabeg,a _____ ;.__:_ ___ _;.;, ____ .;.._,,_ __________ ~-~------=--··•""''·-·-
Entry Tot~l Effective :50 % · · : Maturity Ee'ight Panicle' Yidd 

Tillers T:illers Bloom · (Days} ·. (cu) , Length " (q/ha; 
. , . ·()lo.) {No) ·(Days) 

~-~·~-------~~---,----,--~ .--,---~--,----~~~~ 

E 1 
K2 
K 2461 
EE 33 
EE 6906 
RE 7201 
ECC 1 
ECC 2 
co 1 
VL 8 
VL 10 
VL 11 
VL 12 
VL 13 r. 

VL 11± ... ==:.' 

VL i5 
VL :ii6.. 
VL 17 
VL 10 
VL 19 
EF 2 
Tu" .. U 1 
RAU 2 
RAU 3 
Rl.1.U ~ 
Rl1.U 5 
ruw 6 
IIAU 7 
RAU 8 
LAU 9 
Il.EF 10-1 
REF 64: 

. " 
5 5 63 99. 105·-· ,_, 

·5 5 61 99 102 
5:-· 6.. -.60 99" i10 
5 7 ·1N ~ ~ 

·5 7 . IJ:1 90 70 
5 6 q2 84 76 . 
5 . 6 1-11. -. . ·.:;BJ , ·. 56J . 
5 8 1-!)' 83 . 59 ' . 
5 7 {i? '··1

• •· ' .. 101' \. 91 
'5 6 51.! . , ~- 97 80 
5 ·6 · 54:.'; ·: · 95;:,,; 9o. 
5. 5 . 56· . 9·4 . 91 
5. 5 56 : : 93 . 85 
5'. . 5 1,,;9: 96 77, .. 
5' 6 ' ' : 51 . ' ; i 91 , . . 83 . 
5 ·. 5 ·. . , . §7-. ·· • s9 ': . so 

• ! . 5 . . . 7 .. 54 9 3 85 
5 -· 6 55. 91 . ':i 86 _: '. 
5 -. . 5 . "_;. 51!.· . 9-1 " .... _,,_§8 __ . 
-5:'.· : : , ,- >"_.· ~ 7\·;~· ·: . . :53 " 91. - . : 79 

, 5:. , 6 : ;. 'q6.. 90 . ; ; : -99. 
. ; 5'. : . .. 9' '. ' ·40 ; 83 . - " . 73 

, . 5 '. . 5· :1*./'.: ......... : ... 91. ·:· ···:·· --77· 
5 .. 6 .· IJ:7·;• .·~90 : 68 

._. 5. ,. 7 'i&:6' - ·93 ' . 68 
· · 5- / 54·.-. .:·s9 ·, • 65 
.. ·:,:55, 8 45 ·. ; : 9~ : . ·79 

8 1,,;7~ .. ; . ~2 : 75 
. ':5 9 ~5 ; . 92 ''·"76 

.~·5' 6. 4~". . f(,7 ·.:<75 
.~·5 .. 7 4J : ,,, 79 . I 87 

·· ·5 · ··a 4:1, .: ~ 19 >s6 
Ihulbani · .:5 ' 6 57. .. - Bi.' · 88 
.Kotagarh : :5 6 5'2 . . 90 · 86 

·. ~- .. ~ '~ ' ·~ , -: 

12.8 
. · 11..5 

13.0 
10.7 .. 
10.0 
Hi~o 

...... 8.7. 
. .9.5 ' 
ii.3. 

8= .. 8 

9.,9 
10.3 

1l.t..2 
6.1 
6.1 
6.9 

.. 6.9 
6.1 
s.3 
6.3 

11.6 lO~:t. 
'"9~6· 11.8 
-.11~6- ,'·, .. :7.3 
' 9 .. 9 ·- 7.9 

. ·-·12.3 ·3'~8 

10.1 ., ·5.3 
_ 11.1 7.5 

. s.a .. 7•7 
... i.0:~6 ... ;:: ·----8.5 

' 8.6-. . . 10~5 

J 10.1 8.-1 
.· .i .9.6 . 6.j . 

_.,. .. '. )9:o:cJ·-·-·· . n.5 
:' 10.3 . 9.1 
. : 10.8 ·5.3 

' 9.7 7.1 
9.7 IJ..7 

: 11.3 7.5 
'., .. 11.3 s.5 
:.•- 9 .5 . 5.9 

·12.1 5.7 
9.9 . 6.9 

. ";t.2.9 9.3 
:12.3 10.3 

:~ . 
______________ ...,;;....;._ ____________ .....-______ _ 

··11 .· 

. ' 
·" 
. ~ . l 

\ ::: . 
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' ·I 

••••·• ------~---- •• :'.~~· J"', 

~ .i. : . 

·,,,, ·.·· 

',.i · 

1 • 

.:· ! 

-i 
!· 

:.• 

. .... , .... -:- -·· ···:· ..... ........ ·-~··-· .. -··· · .. ·::.• .. 
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· 2.1.3 H.egioD.al Trial : 'Nine selections were pl~~ttd_ ~ti ·a randoniz'cd. .. 

block design replicated-j tii:1es.· .The gross and-net plot s:izes-were 

: -3.75- r::t x 2:.25-;::1 and 3~75 ·I:l :X T~8D r:i, 20· kg N --nnd 20 kg t:
2

c.
5
/iia were 

a;ipl:ie'd. The• plants were spaced at 22·.5 co x 7.5 co and .sciwing was 

'' 

- done o.ri 29-6-81. The yield differences were not significant. :S:owever, 

TIEF 51..;.f, fiEF 57-__2, Ii.EF 61,i ,t-md IiEF 79:..1 gave pronising yields of 

11~6,-- ~i1.1,i, 10.9 _and 10.4 q/ha, respectively (Table D~.37}. 

- } 

2,e1~J! 8'tntion Trial _: An e;x:perinent cooprising l!Jf 19 elite genotypes 

devel0d a:t'Dholi centre was-conducted in n. randonized block design 

. repiiicat~a. three :tin.es. T.hf: nlot size was 3. 75 m x 2.25 o. Ten 
· : · plants 'iv'-<>r" S"' lnct,..d~to r"cord quanti iativ<> -

_cm:ipeiit.i'seLobservaticn in each plot.- Mean yield varied fron 8.9 to. 

- ~ 

' .. "' 
' ,_ 

' 

.. 
;· ..... 

' '. . . ·. 

22.l,i q(ha with' tf1e ceneral t"J.enn of 16.8 q/ba (Table IX.38). Grain 

yield was statistically significant. Two varieties, RAU 8 and Sao. !,i 

record~d. the higt1est oean yield of 22~3 and 22.4 q/ha, respectively~ 

:Table IX.38 -0 Stntirm Trial of Bnrnyb.rd Mille:.t 9 ·I:"boli 0 

Vari et~ 50 % Matu- Height Length Effective Grain 
flower:..: -rity (en) of'Ear Tillers Yield 

(iing) (Days) (-en) (No) (q/ha) ·.pays 

RAU 8 56 87 137 21,i.o 0.7 22.3 
If.AU 9- '' 51 80 129 21.1,i 0.9 -16.3 
DB 9 56 82 140 24.8 1.0 13.5 
DH 10 54 Si ~.36 19.6' 0.7 17.4 
DH 12 51,,, 81 137 23.5 .o.6 16.7 
DH 14 _ 51 80 129 H3.6 0_7 14.3 
DH 16 51 80 132 22.6 1.1 s.9 
Beni 1 ~ 5.4 81 133 20,.5 0.7 11,i.s : 
RP.U 5. 57 87 '119 2~·.2 0.8 13.7 

.. l'UlU 6. 55 82 148 23.1 0.7 17.5 
Sam-'1 ., 57- . 82' 130- -~--' '' ii ~-9 •' · --· ... - cJ";7· 22.1* 
Sao 6 5s· 82 136 23.J o.6 11,i.8 
Sam 9 53 81 11,i!,i 25.4 1.0 14.1,i 
Sao 12 57 87 136 23.7 o.e 17.8 
EC 5 59 88 1!,i4 24.5 o.s 16.3 
MUZ 1 50 88 ' 129 23·.1,i 0.7 18.7 
BAU 7 56 07 118 23.6 o.8 17.4 
Dholi local 58 87 128 23.6 -0.9 - 16.7 
J-..r::i. 25 59 88 '.139 24.3 o.o 20.6 
LAU 1 57_ 87 131 23.9 0.5 10.1,i 
Ii.AU 2 61 88 H:9 21,i·.9 0.5 11 .. 1· 

-IJl.U 3 58 88 136 22.9 0.5 19.7 

SE (~) 2~2 
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2.2 Multiplication of· Breeder's Seed : . i .. (1 

• i· " . ;~ . 

Sinc_e 9 _varieties d~veloped .at this. centre had been identifiec 

c..s the' .best- -~n .the 1:H~sis of yi~ldj. ·~he seed r:iul tipli;c2l.tion progrorJt.J.e 

"'as un:a.ertaI"eri to 1:1ainta..in the genetic puri_tY..• Single, r0w plots were 

·.~·planted frbb ·th~ selected ear heads o.ntl qn the ... bas i~. qf .th~, ,phenotypic 
~ . . ' . . . . 

I : 

· · per~ornanc0 of: the ii~es, high yie~~.ing .progenies were s,ele·cted. Two 

*7-arieti«~s~ iiaaely, U~U 2 'and.i·Itll.U 3 had been reconJ111endecl for nit1ikit • . ~· ! . • . . . . . . 

: den.onstra:ti·ons. 

3, :Mi:'iNAGEMENT OF INFl.J"TS 

... - ... _ .. 3 .i Dute of . Sowing x ·Plant·· Fo tiulation 

J;.n ?xveri?.;:i,ent. "'-~ tb. three elates. of sowing· (16-6...;81·; · 10~7.:.:Sf ·and 

21-7-81 ) .... nd ,three. plant popufations c22· .. 5 ~;· x 7 ~5 cs: 22 ~ 5 'c~ x 7 

and 22.5 cfil x 5 cu) was ·conducted in ii randomize.cf b°fock ·a_~~·i."·~--~ith 
C 

•• , 
;__ 

si,x ro.plicatiom; in plots· _of 6,.,o n -x· 2 11 25 ci;·. The grain yiel.d_ wus 
• . J 2 . . ' .·! ' .. • 

estir:iated· fron·\hn •area of. 9.45 m . (5,25 m x ::i.:e m).. The test variety 
. . ~ ~ : . . . :~'.. .. l . " : ... ,, . \ :-' - .. . . .. 

we.s li.A.V 1. , . . . . ... ·· · · 
:" ... . -.--· ....... ;;,.;•, .. ·.·-· 

• ; • : ,1 '· ; •.• ; . i. . i .i; .. , • . • ' • • ·.'.·.· =·-~ ... ····•·· . 

•. ·The-·first twc-·prafrtings: were at par end both of the::'l were. 

sb:nificantly superior ·to :th~ last date. 22.5 .. cm x. !·5· cm. anci 22.5 
x 5 cm were nt ]?Elr and both of then were significantly superior to 

22~5 CD X 7 co (Table !Xo39).·' 
·•': , 

. :··l ·.' . . t .:: . 

en 

Tabll'I -~·39 : ~f f~ct• of. Itat,,· of' Plariting arl.cl D<>nsi ty in ' 
Barnyard Mi~~:'t:,_.,Dholi : .·· .. : : · ·.• \~;. 

Dat.; · 22.5 cm x 7.5 cm 22.5 en>• 7 .cm· ! .22·.5-:--c--;;-:-:;; 5 cm Moan 

16-6-81 22.8 20.5. 
1~7~8~ 24.3 

.! . 
y 19.fi 

21.;:.7;;..a1 9.2 8.1. ;,· 

M~a .. ~ 18.7 16.1 .. ' 
SE"+ ·b or -no.6 D x p . 1.0 . 
3.2 Nitrggen·x Phosphorous x Vari,,.ti"'s 

. , .. 

::· ... ·.-

.... ~ 

. 23,e.9 
22.1 

·.10.1· 

.. 18.7 

22.IJ 
·:22.1 

·g.1· 

Th .... si-Zr->S' 6'f main ttnd -s'llb plofat W'-'r~ r.O .. I x 

a.n aroa of 7 .2 

rn x IJ.5 ~' r?.sp~c~ivoly. 2 . . 
m (1.8 m x 4.o m). · 

.· ", 

Tho yield was Pstimatod from 



156 -_ 

Th<> .--.ffoc.ts of nitru-g<>n, phosphoro~s, vari..,.t±...,s;, -a~d_;~X:V.· W0 r"' 

highly significant~(Tablo. IX.40)~ Incr°~a-siilg '1~v~ls o:f,_~itrog~n 

signific-an~ly~incr"'a~d -grain yield~upt_o th"' high,,. st l'-'V"ll ( 60 kg/ha) 

and diff,,rr.>nc0s br.>'tm~><"n any two ±"'vols was .sign±fictmt. Phos·ohorous 

significantly incr-"!as"!d grain yiPld~ RA.U 1 gav~ th<> high"'1st grain 

yi"!ld and it was s-ignificantly sup~rior to K 1____.and VL 11-. - ¥L 11 was 

si_gnificantly S'Upo.rior to IC~1 .. ~Yit>'ld~ bf vari~ti<>s incr~as"'d wii'h 

iner<>asing lov,,ls of nitirog--.n, "'XC~pt K 1 which had slightly low,.,r 

.l '· yi(-\1~ at N 40 as comE_ar?d to N 20~ 

Tabl"! IX.40 : Nitrogen and Phosphorous Effo~t on Barnyard MiJl,-,t, 
Dholi 

Fortilizr:>r Grain Y~·-:>ld -~ gZlia1:: 
PO P20 Mr.oan .'K 1 

I', 

NO ·- 6 'n: 6.6 6.3 '5.6, . ' 

-- N20 10.f 12;4 H.6 10·.9 
N40 13.8 15 .. s ., ·-1~.8 10 ."?" ! 

N60 15~3 17~5:; 16.4 12or1 -... · ... i 

. '-M1>an .. 11.5 13.1· 12.3 9.6 -
SE (q/ha): N = 0.2; p = o._~; V· = 0.3; NxV 

4. P~ST MAfl'AGEMENT 

4.t Scr~--.nffig f.or-Shoot;fly 

-·' 

RAU 1 VL 11 

-.··, 

6.8 6.5 
12.4 1f.6 

'' 18.4 15.3., 
19 •. 3 18.0-

14.2 12.9 

=~ o.5 
' 

..... 

Fouf.t<=>an <>n'liri<>s W'-'r"' rais 0 d in a r1mdomizqd block d""'.sign-' 
• ' ·. h, 

ro.plreat..,d 3 tim~s oft 12-8-81' at ,Nandyal._ ·Slr9otfly was -rqcord-:id 

at .s~9dling and"oarh"'ad stag~s. 
I 

i, 1-: 
\" 

•' ' 

;\ )'. ~. '. ·· .. 

, . .' J• ~. 
~ . 

.. ~ • Th~ shootf ly incid"'ncP. ..... rang"'d fr on· 8.-34)ar ~-l)nt in VL 24' to """· 

26..6 per c~n-t'in JM.U 9 (Table IX.,41).. How<>v0 r, RAU-:9 had giw~p th~. 
·, . -.. ~ ' '·~ . . .. . . . 

mm:imipu yield (17 ~6 q/ba) as agairis,~ J._8 qf?a of·.~: 2,~• ir:i!ficating 
. : : .. .... . 

regional adaptatio~. · . .'· 

~5 •. DISEASE ~1.ANAGEMENT 
-~;. 

; ~ 

.Among the 36 lines t0sfod agqinst H<ilmfnthosoorium frUPJ-:mtac""i; -

I 
'i 

10 (RAU 6, RAU 5, Sainastipur '·' _Samas-tipt.ir 1-2,~ECC 5, Muza_ffttr1:mr ·1,, ,:·:.. ·· 

AB.t .. 25,Y.AftA 1~ RAU 2 and RAU :5) proved to b'-' r 0 sistant (}'abla -.:rx;_.42)-.;: ~. 
t - : =t~ ·• \ ~ . , .. 

... -::.: 
·.·.·.· 

•.' .. 
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Tabl~ IX •. 41: Shootfly Incid~nc~ in- Barnyard Mil-let 

Entry . S.hootfly fucid<>n6~ Lio} J;i<>ld 
Seocr.i.ing · Earhead ~:qfh:;i) . , .. · 

···. -
.. 

VL 20 13.3 o.o ' 8.4 
VL 21 13.3 o·.o 8.2 

.VL 23 16.6 5.0 . 
4~0' 

VL 24 8.3 20,,p " 3.8 
VL 25 16.6 o-~·o 7.2 
ECC 3 25~0 10.0 '.12.5 
ECC 4 25.0 ' o.o ·to.9 · 
ECC 5 21.6 o.o 10.8 

RAU 5 2L6 -5;0 :i.o.~7 . 
RAU 6 20.0 10.0 14.6 
RAU 7 21.6 o.o 9.7 
RAU 8 25.0 ·20.0 t6.o 
RAU 9 26.6 5.0. 17,;6 '' 

4. ~ 
.~. . 

.. 

K1 21.6· 5.0 f4.5 

Table IX.42.: Scra.~ning of L~af Stripe in 
·· · Barnyard Millet, Bholi 

Variety Dis?ase(%) R~action ;•: 

RAU 6 .3 .3 . R. 
RAU 8 .. 6.o ·MR 
llil.l" 9 5.3 .MR 
VL 24 7.7, MR 
RAU 5 9.0 MR 
RAlT. 7 12,7 HS 
VL 21 14.0 Ms 
VL 20 22.o3,' MS '. 

VL 23'1 27.7 MS. 

•. ,· 

ECC 3 3240 MS 
ECC 5. 32.7 MS 
K 1 40.0 MS 
VL 25 43.7 MS 
ECC 4 48.7 s 
SI .3. (RAU. 8) · 15.0 .. - .MS 

" ... 
··sa'bour 4:,(IIAU9) 13.3 ~ 

DH 9 16.7 '· MS 
' ' .... 

DH 10. .3L.7 MS ; ; . 

DH 12 25.0 MS 
DH 14 26.7 MS 
DH 16 33.3 MS 

., .. _ .. 
;, : 

Benipatti 1 18.3 ' MS 
H.l'.1.U 5 5.0 MH . •\. 

HAU 6 16.7 MS 
Samastipur 4. '' 9.7 ME.· 
Srunastip~ 6 15.0 MS. 

· Samastipur 9 13.J. ·'._ffi 
Samaeitipur 12 8.j MR 



Table IX.42 Contd. ~: . I 
:. -... :. .... 

Variety 

BCC5 
Nuzaffarpur 
Muzaffarpur 

Dis e.as""e __ ._·-_1~...,,e..,a;.;;.c;.;:t;.;;i;.;;.~'.;;;n;... 

?Jl..U 7 
Arrah 25 
EATJ 1 ,. 
M.U 2 
F.AU 3 

; ·' 4_.,7 
1 .· 8.3 
2- -13 .. 3 

!21.3 
G .. 3 

' 8.3 
.. 3.7 

:1.0 .. 0 

. J1L.1: 

. n:~ 
t16 

·MS; 
. MR. 

. ~IR 
MH 
luff~ 

., :· 

.... :• 

. ·'·' 
•' 

•• '! 

· ·· G., EIGELIGB.!.I.'S OF RESEAECH 

1. Genetic Uesoi.irces - •." 

:.• 

~Iodo (560.L .foxtail (1782), little (.225) and barnyard (19l.l:) 

nillets wer~--~;alua:t~d· i~~-- var-i~us ~d~s-crlptors·~- · -· -· 
'. 

2. Varietal Inprove.oent ·· ; ' ' :. ·" 

Superior selec~s~~f--k~~;;~~ill-~t. (FSC~1, .I~FEL12G-1) 9- foxtail 

uillet (SIC 1, SIA t,7·; 2~~-~-: 32'6,· B0;~~-1135 9 ~11~2-J~tE· 28~:{.~:;ESE 53-1, 

ITS j8, ITS 69), little nii:let (ii.ft/I 85-1 ;~F.~ 3, i.::.IJ:J 12~;1. )~· pro so 

nillet (MS 13 ~6f MS 1li37). :unc1 barnyard otllet (i..-J!.U 6_;;)1.b:U 9·, __ !3: 2ln:619 

HEF 51-1, F.EF 57-2, Ii.EF 61.i;, HEF 79-1, IU-i.U' G9 Sa.n Ii:) ~11 e{~~;--·identifi~d • .. · 

Heterosis was observed for plant height, flag leaf:~e!fith and 

width, and ear len[ith in kodo oillet cr°.s~s~s • 

3. Manageoent of Inputs 

Date of planting signi-Ucantly 

yields, but not plant spacings (~2.5 

... , .. --,~ 

- .. ~! 

influenced foxtail nil) et 

cr:1.:11:::7,•5 er.: _to. 22.5 ci:J. x 5 cm). 
..... ··.1. .· . 

Ear~y planting with the onset cf oonsoo1;L_;rej;~.ne,cJ...pa;xir;iuo;yields, 

but delay in planting even .. by 10 days adve~_sely affected gf~in yields. 

,. 
Plantin.g with .nonsoon q.nd even 25 days· Inter did not aff eel. grain .. ' 

yields of barnyard nillet. 

NitroGen a!_Jplicatio~· significantly· \b.~reas~d._ r,::-rain yields upto 

20 kg N/ha in little nillet~ l.i:O kg N/ha in: . .f.oxtail .nillet and uptb 

6C kg N/ha in barnyard ni~iet. 
' . '·!;: ._; .... 
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Fhosphorous had posi tivc effect on r;;rnin yields of fox:taJl 

and barnyard nille~ upto 20 kg/ha, but did not influence grain yields 

of little nillet. 

q. Pest Management 

Shootfly resistant lines were isolated in kodo (onny), proso 

(MS 1316, MS 1595, BR 1) and barnyard (V~ ~4) oille:ts .• 

Early plantings with the onset of raonsoon escaped shootfly in 

kodo and little millets. 

'Weeding effectively reduced shootfly incidencr in ·kodo ;:iillet.. 
I 

Increased nitrosen fertilization and plant densities increased 

shootfl: incidence in kodo nillet. 

Carbary! 10 % (~5 kg/ha) t ... fectiv.::lJ' checked shootfly int!idence 

in kodo nillet. 

5~ Disease Man?geoent 

· RJ.;.U 2, 5 ·and 6 a..qd ECC 5 barnyard oillets had. shown. le.fi's than 

5 per cent leaf stripe (HelointhosporiUD. frrn::1entacei). 

6. Processina 

The hulling per cent varied fros 48 to 55 per ce'J'.1t in kodo 

nillet. 


