STUDY OF GENETIC DIVERGENCE IN
PIGEON PEA (Cajanus cajan (L.) Millsp.)

A Thesis submitted to the
MAHATMA PHULE KRISHI VIDYAPEETH

(AGRICULTURAL UNIVERSITY)
RAHURI, District : Ahmednagar, ( Maharashtra )

in partial fulfilment of the requirements for the dsgree of
Master of Science ( Agricultare )

in

Botany = Qytogenetics & Flant Breeding

By

Adhan Raghunath Wagh

B. Se. ( Agri.)

DEPARTMENT OF BOTANY
Post-Graduate School, Rahuri
May, 1976

MPKV LIBRARY

i

. T00613




'
'
'
'
'
'
'
'
'
'
'
'
A

0
—
* B

& 8 & % % % &k 2" &% % k0 @

h—m—_'

———

~
- e e

B N R B A B R B OB R
L



STWY OF GRLTIC DIVERENL NI Fa
( Caldonug galjpn (1.) Millsp.

By
ULDHAY BAGHIIATH WAGH
I} os G - (“ *Eﬁl’ in )

A “hesis submdtied to the
MABATMA PHULL KLISHI VIDYADL.. DM
Lahurd, Dist., Ammednagar ( laberashbira Stote )

in partisl fulfilvent cof the recuirements for tix degree of
MABTER OF SCLIC. ( AG.ICULTULL )

in
BOTANY ¢ CYIOG HETIC) AID PLAND L DING

¥y, 1976.

Approved by the Advisory Comcittec

L e
Lesearch Guide (Prof, D.C.liore)
and Chairman Agsoclnte Prof, of ilant Lmedﬁ,
PosteGroduate Sehoal, 137V l.ahurd,

’J&“(;“\w AN
-
i

lenber (Br,, Ao akgove )
fead,
Departient of Dotany
Mahatma Pbule Krishi /idyopecth, Raburd,

=

liepber (Prof, ©.V.lialgjon)
iggoetate Frofessor of ~tatiatiss
Nahatme Phule Krdebi Vidyapecth, Lahuri,



:CEETIFIQA?E:

This 15 to certify that the thesis entitled "tudy
of gemetic divergence in plgeon pea { Caipous godan (1.),
Idlisp. )%, submitted to the Faculty of Agricuiturce, Mahatoa
Phule Krishi Vidyapeeth, iabupi, Dist, Aoednogor in
partisgl fulfiirent of the requirement for the degree of
HASTER OF 8CIENCE ( AGICULTURE ) in CYTOG.ILLTIG. and PIANT
BELIIRG, enbodies the results of & plece of bonafide research
vork carried out by Shred. Wdhav Baghunath Vnpgh under vy
guidance and supeyvision and that no part of thoe thesis has
been sublmitted for any otleyr degree or publicntion.

\Mr*ﬁ\; N gt

mmﬁ of Dotany, (D.C. Yiore )
' Sheioy 1adé  Associats P s E%gagaggé I&}uide
- TSR ApBog rof. © 2 -Ye
Dated 1 2 ‘ FosteGradunte School, ’
WW' .f»c'ihmid



ACKNOWLLEDGEMLETS

It is ry prowd privilege to express my decp sonsc of
gratitude to my research guide Prof, D,C, Mowe, li,lc.ligri.),
hasooiate Professor of Plant Dreeding, Post-Grodunte -chool,
Hahatoa Phule Krishi Vidyapeeth,iaburd, uist, -hoednagor, for
his vnluable guidance, supervision, constructive approach and
encouragemant during the entire course of the investigation
and preparing the disgertation,

I express my deep sense of gmatitude to Dp,Y.0.krkar, the
then FPlant Irecder, Lepartment of Dotamy, M.P,H,.V., Lahari, for
sugpecting an interesting protien and voluable guldonce during
early period of thoze studies,

I ap highly indebbted to Dr. .4, Sangave, Dead, Department
of Botany, H,P.K,V., haburi, for his leen intcrect and providing
facilities during this iwvestigation,

I nust express wy sincerc thanis to I &,V, Thouwbre, Cotion
Brecder, Cotton Project, M, PK,V,, Hoburi for earticst coeoperos
tion in snalysing the data and for belng kind enouzh to go
through the mamsserint,

I ax also geoteful to Prof, L.V, lahajan, Prof, C.P, Desbe
pande, Agsocinte Professors of Stotistics for their hind
co~tpiration regarding the statistical part of the monuseript,

1 am plso thankful to Prof. V.A, Patil, assoviate Professor
of Plant Physiology, Prof. LR.B, veshpukh, Plant Dreecder, Dr.f.P.
Birard, Prof, D.D., Bangal, Liender in Botony ond othep staff
penbeye of Dotany. Departient, FPost-Graduate schivol, lrnhuyd for
their help and co~gperation., I also express ny thanks to
bhri i,B. Gawond for his sincere hoelp,

The belp ond co-oplration extonded to ve YLy all ry fyiends
1s gratefully scknowledged,

Lostdy nmy heartiest gratitude to wy parentc for nroviding
valuable opportunitiss in twilding up wy educciicnal career,

Hahuri, ML

st
Dited :31 May, 1376. { U,R, tiach )



I

Iv

CONTE NT G

INTRoDUCTION

HEVILY OF LITERATURE

MATLRIALS AND X THODG

LEXPERIMENTAL HEESULTY

PILCUSLTION

S TUMMALY ARD CORCLIE I0kS

LITEpATRE QITID

AFPPERDICLSD

Eage
von 1l
sou 6
ese B
eee 32
P
ee 76

eve (1 - will )

eee {1 &1IX)



Zoble

10

12

LIST OF TABUS
Title

Hemes of the verieiles
Analysk of warionce

liango ot gmmtymc variation,
LSy and 1,5.05, for
rﬂfitmm quantitative chamcters
in seventy-nine voricties of
piguwon pea.

Genotic coefficient of mriatmn,
heritohility amentage

expacted ¢ sdvance in plgcon
pas vorde

Lotivates of phenotypic, genotypic
ad eyror vor es for different
characteye in plgean pen varietics.
rhemotypic correlation ecefficients,
Genotyplc correlation coofficients,

Phenotypic partial correlaticn
oo ftisknts

GEno T Qﬂ'm correlation
coeff. :i,ee

Phenotypic multipls correlation
cosfficients,

genotypic multiple correlation
coofficients.

Otondayd partial rogression
co~efficients,

ans

LN

18

39

L2

W5

52

59






<l = s B v R i e wi

. e Ly D e R T TN e, (T
L7 LY

NS

5 : 1y Fs -
N e Pl
"y - ..._......_...MIWH... e .
r.:...

: % Fw.i..u........w‘.r.,.
..r.?_.-.._._r.?n,._r.

hﬁ.q.n_«x.aﬂr&ﬂf_ﬂ.dﬂ .

oo g - " R
b e Ll
~-




CHAPILR 1
INTRODUCTION

Pigeon pea ( Cplomue gadon, (1.) Milisp.) loeally
rwwn as tur, i3 an fmportant pulsc crop grovn in India.
Amongst the differcnt pulses, it comstitubcs rain source
of proteins 4in Indian diet, Yoot of the puwlises including
'turt caontain 20 to 30 per cent proteins ou oo ovwen dry
basgls, which is pearly threc tipes the value foun! In
corenls. Fulses also contaln, Vitamin A, B, ¢ and lat
{ Chavan and Dhat, 1949 ),

Pulses constitube g group of erope of the lesuminosas
fo:ily which, with the help of the bacterin in their root
nodides, fix atmospheric nitrogen and lmprove the soll
fertility., They are gererally included in rototlon in wost
of the arens and bave helped to lmep soll clive and produ-
ebive, Tur ( Calonus gojan ) benefits the coil by opening
up the subesoll layer by means of ite extenslive and deeyp
root system and also utlliszes the limited available soil
nodsture moye efficiently thon vany other crops, It also
odds comiderable amounts of orgonic matter in the foru of
the large root systom left behind in the Soil after harvest
and enoroous guantitiss of shed leaves, It uns csticated
in some experivents conducted at Puca that a cron of arhar
adds organdc uattor equivalent of 6 tanmme: of coudung panure
per aere, It was also ostimated thot every yoar in lndia,
pulse crops use about 1,2 lakh tennes of attoo Tieyie nitrogen.
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Tur 4s largely comsurmed in the foro of splift pulse
83 gdol, vidle its tender green pods constiiulc a very
fovourite vegotable in sowe parts., Tk outer intepguments
of its seed together with the part of the lemel provides
a valuable fecd for the miich onttle, The stalis are
utilized for various purposes such as roofing, walling
sides of carts and bashket vaking,

In Indin pulscs gye grown over an arcao of 22 vwillisn
keotares producing abouat 9,8 ndillion tonnes of gmins,
Tobal areo of 2,576 nillion hecetnyes was under cultivation
of Tturt vith the production of 1,36+ willlon tonnet, during
the year 1973.7% in India., In lalerashtro Utote tur occue
ples an aren of 627,.9 thousand liectares producing 363.5
thousand: tonnes of grain during 1973-7% (Lnonyoous, 1976 ).

haerous types of plgeon pea are wnown, differing in
helght, Wue of maturity, colour, size and shape of pods and
seeds, Shaw gt gi. { 1933 ) havwe distingdishod 86 different
types from the collections made oll over Indla, liebte and
bave ( 1971 ) recognized 30 types from lladhya rrodesh alone,
These types con be grouped broadly wnder twe varieties,
arhar ( Cajanus gaian var, bicolor U0, ) and tur (L. gulan
vay, Flavus D.C, )., 7The arhar variety includes most of the
perennial types and comprises generally of the late paturing,
large, buschy plants, bearing purple strealed, yellow flowers
and dark ecloureu podc, each having 4.5 sccdr, The Tup
variety comprises of the carly coaturing, sualicr nlents,
hearing yellow flowers and plain pods, each contaiming 2.3
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pecds, Tuy vorieties are commornly cultivoted in the
peninswiar region and the latc vaturing arhar types are
cultivoted in U,P,, Bihar, Dongnl and Assar vhile both
the types are cultivated in M.P,

In India, tur brecding work was initidated at the
Pusa Institute in 1909 ( Howard st al., 1909 ). tlork was
also taken up latter bythe Btote Departwment of " priculture
padnly in Dombay, ¥.P., ¥ndres, U,F., Hydrobad and Eihar.
In liakarashtrs tur resecreh work commenced in the year
1930 ot liogpuy a2 reported by Mehata and vove in 1931 and
in the yeor 193 at Uiphad ( Lnonymous, 1950 . The object
of undertoking yesecyrch on tur in Indio amkl in the Ctate
of Kaharashtra wns o develop bold grinced hish yiclding
varieties pesistant to vojor disesses, ‘£ o result of
systouatic resenyeh 4in Mahorachtro Stote fov iorroved
voricties like T-8%, No.Ib8, Turllydrobed, ,5. 301, C-11,
Boe 200-2) (U'Cruz and Potil, 1066 ) have een relcased.

L comprebensive collection of or p woricties i the
boge for ony crop irmrovenent programee, Pixnotyriceolly
expressed divoersity in roepect of ~uantitcetive chawmctors
in cuch colisotions 15 due to tht conbined eficet of gometic
corponents ond enviromental influencc, lor the selection
of econonic varietiec, 1t vill be advantegoous for the
breeder to have a lmovledge about the degreo of influence,
vhich thx cnvirormert and the goenetic components have on
phenotynic vorlation, 4An estimate of the extont of varis-
bility available in populations would be of imensc value
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to the breodey in efficiently designing hls testing proce-
dures to identify supsrior genolypes in a ponulation,

Fany of the precent day good warietics have been
obvtulmed by scleetion from the looal scorts, and ag such
e potentialities of the exlicting naterinl rust be assessed
st the vory out set, with the progress of the science of
genetics it has boon pade clear thot 1t is the penetic diver-
gity in a erop that offers provise for its further i provenent,

Whilc o considerchle amount of aticntion hos been
given to the study of ceinly beotanical characters for the
pumcse of classificction of varictics in this crop, varis-
tion in respect of the loportant yield contributing charsoters
does not peen to have bLeon cuantitatively asocuged, The
inportantc of such study to plant breeder iz too olwious to
mecd any eupbasis, iLeononie breeding is concenred with
genetic varisbility brought about by a group of pgones, each
having o swell individual effect, and the fundemental nature
of this variabllity involves the study of ~uantitative charoe
oS .

In tar the pajor econowic charmetorc oxv moaburity,
vield, resistonee to diseasses and pests, high ~uwd .ty protein
content angd good cooking qunlity.

Irprovouent by sclection would dupend won Wwo factors
vig,, the initdial vean volue of the water ol, and thx smount
of genetic vnriabil ity rresent,

The extent of ioprovement that can tc oxpected by
carrying out s given degree of seloctlon could be anticipated
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from the initial cenn walues in yespect of the different econo-
ric charzoters in the varietal collectlon under study end fyom
the anount of genetic woriability present in it, .. variety of
tur having all, or post of the sbove desirnbic chornctors, and
qualitdes, could be produced by oeone of sound byeoding pro-
grozme only when the voristies have be.n evoaluntcd foyr thelr
varighility in respect of all thesc character, vhich are essen.
tinily guntitative in nature, ith careful ctudy of a large
owber of vyorieties, ouch information could be gathozxed in
regord to the functions and dvmortance of the diffcrent attrie.
butes countrilating to yierld., «ueh vorietsl cy-dlantion would
alsc bring oub the relotive remis to the dificycnt vorieties
undey study with respect to different charnetox., o that neccs
ganry crasges uay e planmed to eotbine the beot among them,

It 18 often obseyved that fow orf more chormotors, quall-
totlve or cuantitative, may te correlated, & stiudy of correla~
tion in crop plants is, thercforo, very profitatlc for wxler-
standing the extont to which it 4o feasible or othoruise to
agehicve, in single stroin, the decirahble combliatio 5 of economic
ciaracters, lonee the study of genetic Mvoerpgonee oresend in
the crop is the firet rnd the forvmost iteu for a Liecder to
focus hic attention on it.

In pigeon pea ( Cpiene galan, 1. Y & proet coount of
variability cxists and the ryesent study 15 widcricion to
ascertain the nctupl and relative vorinbllity Hrecsent in zome
yicld contributing chameters, 1t dezls with o wrelininary
stady of 79 tur varicties which vouwld fom the LDacis for Lubse-
guent work on genetic variability in respect of the yicld
contributing charncters.
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ClapTiR IX
KV W OF LITLRTUR

L. gytologicod stuldies ¢

Besudeo Roy ( 1033 ) wne the firet to soport the
sonatie chyomosore number 2n = 22 of pigeon pen. Hrishnaswveny
et ol.{ 1935 ) obsepyed the hinploid chrompsore nuohey,
n = eleven in pigeon pea. Hajjari ( 1956 ) «lso reported the
chonosope nupber 2n = 22, Joglewny and D.chowih ( 1958 ) and
Deshrukh and Fhirke ( 1962 ) reported the hoploid chromosome
nuber, n = 11, in difforent mutants, Lecontly Aldmola g% al.
( 1972 ), L'Crug and Jadhav ( 1972 ) and ! hydvostave and
Joshi ( 1972 ) also reported that in pigeon pen 2n number is 22,
2e Eolyploddy 3

Kucar ef gl. ( 19%5 ) induced auto-telroploidy by the
application of colchicine in arbar. Joshi ( 1960 | reported
thot the tetraploids were late wpaturing and lov ylclding and
produced highly sterile polien coupared with the diplolds,
and also stated, after cytological observotions, that there
was irreguiar wvelosis with quadrivalent, trivolent and
univolent formation. o'Crug and Jadhay ( 1072 . roported
aneuploidy (2n + 1 ) with 23 chronosope, apoecoarcd to reswlt
in extro vigour of plant end secd. uhrivestove ¢t gl. (Q1972)
induced totroploids by the application of colchicine in
plgeon pea wvoriety T.21, and stoted that tetruploide had
roduced petdole length, inereansed stooata ond pollen sige,
delayed vaturity and considersdle pollen sterli ity., Al
tetraploids had poor secvd set and yield per niont as cowpared
to diploid,
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3 anthesis and potlination :

The duration of the opening of Qowers vordes according
to climate and enviromwmt vhich wvarice frow place to place,
The flowers whigh open in the evening usually »c: ain open
throughout the night and close before noon on the following
doy, lownrd et al. ( 1939 ) obgerved that under pusa condi.
tions, the flowers opened at any tire during thc doy from
9 a.p. L0 9 pou. and rewained open for about o day ond half,
The agnthers burst a day beforc opening of flovers. Though
clelstogany is o yule in this crop, natuml cross-pollination
‘bmugheii ﬂh@m by beos and other insccts was found {0 be common.
Loword  ( 1939 ) found 2.25 $o 12 per cont erossw~pollination
in thie crop. Similar were the observatiors of lichate and
bave ( 1931 ).

Kadam gt al. ( 19%% ) observed the cross pallination
to the extent of 15 per cent in tur erop under Livhad condle
tions and honcec the crop 1s classified under oftcn crosg-
poliinated group, OCubravanyaw ( 19950 ) obscrved the anthesis
betieen ¢ a.u. to 10 p.u., the vaximumm eate belnp Letveen
10 s.ue to 12 noon.

iurga Frosad and Larasimha Murthy ( 1963 ) rcported
that the dehiscence of anthers took place nt 36° to ho%
temperature.

fen and Sur ( 1064 ) observed that there was 3.2 per
cent maturel erces-pollination between two v ricties located
four fect apart. is the distaonce wns inerccced from 16 to 32
feet, the cross.pollination was below one r ccnt, vhile
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there was no cross~-pollination betveun two vroricties for
the distance of 36 to LO feut, o

sbross { 1967 ) obtserved the range/cross-pollination
from 5,47 to 6,33 por cent with an average of 5.80 peyp cont,
H1ahéay Prasod g al. ( 1972 ) showed that natursl erose-
pollination has ranged from 3.79 to 26,66 rer cont which was
depending on variely and site.

vatta and Aratl Deb { 1970 ) observed that the bhigh
pareontage of clelstogatous flowers wore fourkl eorly in the
flowering period. Tertilimetion ocours five hours after
pollination and this long perdod uay explain the inrge pro-
portion of Towors folling to fore frudds, han ( 1973 )
suggested that the high potential for crusse~pollinatlon be
utdiized in the forpatlon of randos nating conposites,
Vecrswamy and Molumed Cherlf ( 2973 ) fowxd thnt the vaximum
anthes i occurcd between 10 to 10,30 a.m, sid gove vaxioun
setting of pode.
Y ineritange of porphological chawacterc ¢

Frowss ( 1927 ) wvas the first to study the inberitance
of diffcrent choracters in pigeon pea. hwve { 193+ ) also
studied the wode of inberitance of worplivlogiccl characters.
%1  Plont hablt

Kreuss ( 1927 ) reported that plant stature in this
erop showed the tendency tevards bloemdded inberitanec., The
croseing of very dwarf voricties with very toll vordcties
tended to produce an intermediate type bub crosslng between two
tall types almost invariably produced a foru talier than
either payent,
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Lakhi ( 1966 ) studied the inheyitance of intewvortetal
crooses of tur and found that the ereet bronching tyre was
dovinant to spreading onme,

Sen g% al. { 1966 ) studied inheritence of dwarfness
in pigeon pen and found a dworf bushy type with btaditéle
stalks, late motupity, low yield and vorious other features
and supposed that a single recessive gene desismmted 'd!
appeays to be involved,

b.2  [dowor ghayactore

Krauss ( 1927 ) observed the red flower standard was
dominant over yellow. Dave { 19% ) stated that the flower
colour in tur was gencrslly either nlain yollow or with
yellowish ved vcins, In addition to thesc,thive other forma
Vviz., orange, purple and yellow with purplc veins and
diffused purple bose were also found. Gelhd ( 1966 )reported
that the yellow flower with red strenls on standard petal was
doninant to ploin yellow. Genguly and Shrivostovo ( 1967 ),
obeerved pusple coloured standeyd dondnant over yellow one
and orgnge coloured wing over the yellow one, :atil gt al.

{ 1972 ) reported the segregation for the yellov and creamy
vhite flower colour in the ¥, vatio of Jul,

Krauss ( 1927 @ roported that, a axililary flower and
pods were dotinant over those located in the terrdnel inflo-
resoence, Oanguld and Shrivestava ( 1967 ) f.und that the
latemmss in Qowering was counpletely docdnant over earliness
in one of the ¢ross, while incompletoly domdnant over the
later in the other croes,
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Penliaje Neddy and Gangoprasad lao ( 1974 | studied
the inheritoncc of indetormlinate and detercinate flowering
habit and reportcd that the detoruinate type 1s rcoessive
widh single factor differcncc,

We3  lenfield charpoterg !

Jwaliaron and Repebhedron ( 1958 © detccted o mariker
gene in red graw ( C. gaden (LS Hillsp. ) vhich yproduced
obtlong leaflets with abovote apex, Patil ond J'Crug (1965)
revorted the dominanec of lanecolate leaflel chape over
cbovate type in a eress betwecn erecping 3-2-0 ond obovate
and obtalned 3 lanecolate 1 1 oﬁsﬁfﬁsm Iy ceidd { 1966 )
studied the inheritonce of leafin tur and obscrved that the
trifolinte condition and polnted apex of loof wore douninant
over the urifoliate and roundish apex respectively, Patdil
8t al. ( 1972 ) reported ponetic rotlo of 183 : 73 for
Srifolinte and pultifoliate leaf shape. Choudiaril ( 1973 )
cbsomved o ratlo of 39 lancealate: 25 round in the cross
round leaf z NP, 51, Gundewadd ( 197% ) recorded five types
of 1eaflet chepes viz,, Lanccolate, Linmeor, obovate/obcordate,
ovate and ovnl, The leaves uny be claessificd as greon colour,
dorlc grean and o wediuws shede,
by Ster oolour ¢

In tur there wore two ste) colours 1,c. puple and
green. Houcver, purple colowr could be diffcm atinted into
light purple and dark purple.

Gengulli and Ohrdvastava ( 1967 ) stetcd the inccmplete
dominance of purplish pigrented stem over the grecn one,
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UCruz and Deokar { 1970 ), Fotil ( 1971 ) and LU'Crus gh al.
( 1971 ) indiected a vonogenic dowinance of purple colouy
gver green colour. Mujawar ( 1973 ) obserwed the mtio of
3 purple : 1 green in the cross obeordifolin (NB, 1 ) x
arhar, and designated the gene ae 'Pst' for stem colowr,
%.5

The immature pods ranged fyon light green Lo deep
maroen In colour, with worying degrees of blolching, The
mature pods ronged frow strow yellov to dnrxl: purple, with
intervediate types which also include blotched and striped
markings,

Krause { 1927 ) observed that the blotched pods were
douinant over self-coloured 1ight tinted. Daove { 103 )
reported that the green was recessive to both dorlk aml maroon
tlotched pods, Ii2 has also yeported that wmaroon blotebhed pods
were dominont to green bubl recessive to daxk, and dork pods
were dominant over both geen and uarcon blotched.

Rekhd. { 1966 . cobseyved the dominance of waroon
tlotched pods ovey green pod., Ganjuli and Dhrivostava(1967)
reported the dorminabee of purple streak varkings over coue
plete gresn pods,

Krauss ( 1927 )} found that the, pubescent, large flst
pods and 45 2eeded pods werxe dominant over plobrous, suall
and 3.4 seoded pods respeetively, Lekhi ( 1966 ) also reported
that the & seeded pods were dominant over 3 sceded pods,

Tecrondn) ( 1973 ) gbserved the ratio of 9 green with
purple patehes : 3 green with streals ¢ b preon with diffused
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purple colour for raw pod colour in the ¢ross creeping
3-2-8 x NP, B2,
k.6 Sgcd coat colour ¢

Krouss { 1927 ) moted that the blotehed or speekled
seeds vas domdnant ower sclf coloured and uvarcon, Dave
{ 193% ) noted the following fimdings - (i) thite colouyed
secds vas recessive to broun and purplish blaclky {44) Brewn
seods woe dominant to white but receszive o purplishy
{3441) Purplish black secds was dovinent over vhite and brown
and (iv) White vith purple spot dominant ower vhite but
recegsive Lo purplish black amd epistatic to bLrowvn,

twlidhi ( 1966 ) obeeyved that the broun nood coat wos
partial or incouplete domtnant over wvhite pecd, OGCangwil and
chrivastava { 1967 ) reported that s$he. deop doyh purple seed
cot with splacheswaz incowpletely dowmdnunt over chocolate
seod oont and light brown seed gcomt, Patdl gt po. (2972
wvere first to report that, the redoish broun and vhite seed
cont colours An red grow segregsted in a robtio of 63 @ 1,
“.7  Iafloresgonco !

Frypuss { 1927 ) obseyvcd thot the awxillary lnflorescetncec
was dominent over teroinel.
He Gepetig ¥oriphillty and hepilobllity coneonk ¢

Jobrwon ¢t al. ( 1959 ) in their ctud.cc with soybesh
concluded thot the lheritebility estivetcs ong with their
genetle advance 18 pore useful than thx hepitcobility esti: ates
alore in pradicting the recultant effect for selecting the
best individucls,
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Cangdi and Shyivastave { 1960 ) studied vordabllity
o arhar and noted a wide range of phenotyplc variation for
the inportent quantitative charecters on i bocslis of the
gepctic parapeter, llm genetic coefficient of voriation,
bexitebililty and genetdc advonce, It wos concluded that the
phenotyple selection for the mmber of branches rer nlant,
member of frdting branches por plont, mmber of pods per
plant and nuober of lenves per pland may be useful 1. sele.-
otion improvewent of tur,
- Hircuath and Jolawvar ( 1971 ) studled the gemtle
variability in pilgeon pea, and oteeywed thet (hixe wore high
heritability and low genetie advante for the charncters vig.,
mmber of privary branches, number of secds ner pod, pod
length and 100 seed weight. Uhile the high leritebiltity and
high genetic advancs was recorded for the pisnt helight,
number of pods pey plont and yield per plant,

lunog and Abroms ( 1971 ) reported high heritabiddity
for the choracters like flowering date, plant Ivight mnd seed
weight and also obsmerved gruator voriation in sbove chameters
than in mmber of seeds poy pod.

Sm’ﬂ 8L ( 1972 ) reported that the cecd sime had
a high leritabllity wolue of 082, 5ingh ef pl. ( 1972 )
roported noximam herdtahil ity for pod length end the minimun
one for the plant helght, while genetic advonce wos taximum
for yield. Joshl ( 1973 ) reported that the -Jant heig ¢ was
highly heritadle followed by secd yileld,

Kipar and Dagque ( 1973 ) obteinsd Liph eritability
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values in the broad sense and hiph penetic ndvonce for the
nmbey of isaves and mmber of sseds per plant, and also
ohtainged woder:te genetie advance foy the mmber of days
to paturity, They bave also recorded neder:tec Leritability
and genetic advance for plant belpht and pod mumber and
uwoderate beritabllity and high gonetic advance for seed yield
pey plant, nothnosvemy gh gl. ( 1973 ) ctscrved Ligh genetic
coefficiont of variation for the charncters 1lile clusters per
plant, seed per plant, pods per pliant, weipht of rods,
brenches rér plant, plant height amd doys to flower, They
have also mecorded high heritobility and sicllar genetic gain
in plant height, braches per plant, clusterc -er plunt, pods
per -iont and days to Qowey, They have stated thot these
chapocters oy be considoyed as reilable for ewrcising
selection in red gram.

Lhrivestava gt gd. ( 1973 ) observed substantinl
gonstic verigbility for Zn, I, Cu, Ie and I content in
geads and heritebllity in broad scmee varied from 0,69 to
0.97 for yield and doys to maturdity. the

laxman Singh and Pandey { 1974 ) reportcd dhat herito-
bility range from 5%.9 for plant vidth to 96,8 for seed yield
(broad sense ) and 28,7 for plant width to 99,2 for doys to
fNovering (narrow scise),
6. Xield apd yield coppopents

Liollamo ( 1964 ) found that, under controlled 8 hour,
photoperiod, two genercticis can be produced coch year and 1%
has een suggested that this technlique could he uscd to
sccelerate breoding,
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Abracs g% al.( 1969 ) reported that yicld, date of
flowering, plant height and seed weight were more influenced
hy the interaction of variety x year than that ofvoriety x
location x year,

Dasapre and Mahedevappa ( 1970 ) reported that plant
spread and mumber of pods peyr plant were significantly
correlated vith yield of seed per plant, Charpa gf pl.( 1971 )
stated that yield was positively correlated vwith spread of
plant, muber of sccordory branches, effective pod bearing
length end pod mmber,

Hunog and Abrars ( 1971 ) obseywed thot se 4 yileld
vag bighly positively correlated with mupber of nods ney
plant, to a lesser extent peslibively correlated with plant
holight and 100 sevd weight and was negatively correlated with
days to flowering, Deohar and higan { 1972 ) rcported
positive correlation betveen seed yield and the nmumber of
bronehes or pods per plant and betveen number of broanches
and mmber of pods pey plant, ihey also reported o megative
correlation betveen nupber of pods per p.ant and nod length.
Yhan amd ‘achie ( 1972 ) reported that seed ;ield was positively
correlated with plant width, length of wmain bramch, number of
pods per uain bronch and per plant, threshing frctor and grein 3
straw ratic. Lingh gt al. ( 1972 ) reported that yield hes
significant and positive phenotyric and geonetie assoclation
with plant height, secondayy bronehes and pod lrngth, They
also reparted high degrec of associations between prinary
brarnches aml three characters viz,., days to flower, secondary
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bromehcs and plant height, The negative apcociation wos
found between yleld and days to flower,

" Joghi ( 1973 ) reported that secd yield was positi-
vely correlated with mumber of pods and number of branches
ver plant, Vecraswany €% al. { 1973 b ) rcportcd that the
number of bronches, clusters of pods and pods ner plant
were waln chayacters which contributed to yield of red granm,
However, plant height and nusber of doys to flower wore also
uwefll as phenotyple imndices for selection.

Fupar and Haque { 1973 ) reported that seced yleld vas
significantly and positively correlated with the mmber of
lenvee, branches, pods ond seeds per plant ond with plant
height, The yleld was significanily and ncgotively coprelated
with the mwbey of days to fMrst flowering and to waturity,
Singh and Malbotre ( 1973 ) obsepved significant and positive
associntion between yleld and three characterr viz., clustere
per plant, pods pey plant end secondary bronches, They also
stated that the clusteys per plant was the vein yicld com-
ponent in pigeon pea.

Panaja heddy and Ggnge Prasad Lac { 1974 ) reported
by prelimincry asscciation analysis between plant type and
yield that the indetcryuinate flowering habit vagy fovoured
over detercinate forws,

Panknja Heddy gt gl. { 1975 ) observed that, as the
duration increased, pod number, yield and secd sige also
incrensed, The pod number and secd sisze verc the most import.
ant components contributing to yield,
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Solooen gt g1, { 1997 ) obtaimed 24,5 per cent
hybrid vigour for grain yleld in tury, Veeroswvomy ei sl.
{( 1973 a ) studied intervorietol hybrids and cbserved
heteroeis for plant helght, plant spread, mwber of
brmnches, number of clusters, number of pods and dgys
to 50 per cent flowering,

Shayua £f al. ( 1973 ) studied gencral and specifie
combtdning sbillity in a diallel set, They observed higher
eterotic vffeet for piant beight and secd ylcld., The
feneral conbining ability wveriances, were highcr thon the
specifie combining ability varilances, indiccting the pre-
doninance of additive geme action,
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CHAPTER IIX
FATLRIAIB AND I TOIE

For the present study seventy mine varietics of plgeon
pea ( Cajepus ¢gisp, (I.) Hillsp, ) were taken., The
varieties showing weriability were seluctcd frow the gem
plesm being meinteined by the Pulses Improvemout Project,
Kahatma Phule Kxisid Vidyspeoth, Hohurd,

The names of the varieties are listed in Table 1.
Table 1 1 lomes of the warieties,

Ty, lome of B §r,  Yape of T T
: ' Q.. yaxiety
1 Abmedpus-tte? 17 Ir00
2 flwedpur-539 18 Kalar e
3 B3 19 Kanpupre1h
b  Datileh 20 MI-130+7
5 ¢l 21 ¥ J7~ 2D
6 D015 22 HEahallodet:
7 D=lw=l3 23 He290-21
8 I.l 2 li=gh
9 Dvarf 25 T
10 DI-73 26 Wc-16
11 Detelwl2«10 27 Ho.,148
12 G, F.H.«b 2 Obeordifolio
13 GJPH.-1% 29 Osrancbad-k20
e G.DMe2 30 Foly«0
15 D=2 i Probhet
16 1.9 ap Patur-7

2

————

Contd.



Table 1 {Contd,.)

A . 12—

39

eyt e

5r. Neme of Sr.  lowe of
~Bo, vame_:f flo. variety

33 Udglr-503 57 2866

¥ Ugawa-12 58 252-11

35 Upas-120 59 s W

36 ‘arguja 60 2869

37 5«5 61 2615

38 “angels Dold 62 23714

39 OLailu-l-d 63 2369

LW Sharda G 3703

b S84 65 3=1n3m1=9

h2 Tuljapurel-2 66 2wl

W3 T-21 &7 L5

Wy TeGQeB 68 4839-3

W5 Tiny lecf 69 h804

hé ERound loaf 70 W62

W7  Vanga-2 71 W 90-2

43  116~2+5-3 72 4693

BO  1e3e2+16 73 Yl

50 1867 7 4878- 30

51 16511 7% L I

52  196-6 76 Fmde 2

53 d-he2.7 77 78-16

S 1216-15-1 78 FwlGwlls

55 126-1 79 7

g6  126.tis,




Letbods
The experivental paterial was sown in the ldwrif
seazson of 1974=75 in medlum black soil, fertiliscg with
15 cartioads of F.Y M., 20 kg ¥ in the form of urce and
50 kg Pa{;g in the form of single superphosphate per heotare,
ibese vaprietics were grown in ronderdscd Block design
with two replieates at pulses improvement schome of Mahatoa
Phule Krishi Vidyapeeth, Imhuri, Two rows of 5 peter Jength
for oach variety were pianted at the spacing of 60 o between
rovg and 30 om vichin rows, Five plants por tratpent in
each replication were selected for recoxding the observatlons,
and the otservatlions were recerded on the follouwing characters
-} udantikobive cheretexs
1) inys to 50 per cent flowerdng.
i1) Plant beight at uaturity in veter,
111) Huuber of prinery branches at meturity,
iv) liutbey of secondary bronches at Loturity,
v) Leaf area in sg.oms,
vi) number of effeotive pods per plant,
vil) liwsber of grains per pod.
vill) Koedght of 107 groins in each varietly.
iz} Grain yield per plant,
D) ixalitobive choamoters
x) }lower colouy.
xi) Howering hablt,
xi1) Colour of leaves.
xi111) leaf shape,
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xiv) Colour of green pods
) Secd coat colowwr.

The venns of fiwe plants selected at ronion por entry
wvere used for further statistical analysis,

Obscreation in mespect of the above clicractors were
recorded ws follows i~
4) Luantitoblve Chapactors

1) ways Yo 30 per cont flowerdng : Tl date on which
%0 peyr cent of plants in the plot had flowercd uus telen as
dote of 50 per cent flowering, and the muwber of days for
flowering wvos colculbed,

2) Hlont beight : Helight was recorded at vaturlty
arkl was peasured 1n soters frow the soil surince to the tip
of the wedn sten,

3) Igbex of prigary bropches : Priary branches on
naln stem werc counted at maturity,

k) jumbex of secondayy bronghos : The Lol mmber of
cecondinry bronches growing on the prioary shootc vere recomied
for the § plante selected in ecach variety and aver ge value
wos determined.

5) lepf areg ¢ On each of the se) chec five plants
five fully developed branches were selectod ond from each of
the selected Lrunches, fully developed five leaves vere taken
to calcuwlate “ecnf ares ond avercge were taiwn for further
caleulation,

6) Jumber of effective pods per plgnt : Five plants
of each variety were selected in oach replication and on each
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of the selected plants all the pods contodning secds were
cowmted,

7) Bugboer of gyains ver pod : Gn ecch of the sele-
ated fiwe pilants five DX0ly doveloped pods were tolien and
mmber of seeds per pod werc recorded,

8) deight of 1000 grain ¢ Yor this 1000 groin of
aaah voriety were countcd and veight vas recorded,

9) Grodn yieldd gep plepk ¢ bingle plant leld was
recorded in graps for cuch of the five selected piants of
cuiture and oversge values were obtainmed,

B) aaldigative gharupters

1) aiover colpour s ihe cclour of flowcy uns noted

wvhen wost plapnts flowered and when flowers wore fUlly opened.
the following was the type of variation observcd :-(1) Yellow
{1i) Yellow ilowers with red vedns on the dorscl surfuce of
stondaxd petali and (14i) Creamy wvhite,
] t Lhabit of flowiiiig vas noted
vhen most plants flowered and vhen flowers were fully opened,
Varicties verce grouped broadly in to following ¢lagses i=
(1 In‘:fwm.mm; (11) Semiedetcruinatet omd (iii)vetcrninate,

3) Lolour of lenves 3 Observutions on lcof colour

weye recordcd before paturity on fully devclopod, represente~
tive leaf and cuWltures were grouped into foliouing classes i~
(1) Light greem colour, and (11) Dark green colour.

4) lesf shape : This was recorded bcfore maturity on
flly developed, reprusentative leaf and culuures were grouped
into the fallewing classes:- (1) lineayr, (i1 lanceolate,
{1i1) Obcoxdate, (iv) Lound/Ovate,
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5) &olour of areen yods ¢

Owservotiorns werc taken wien the npods vere just mabure
and the fallovring classes were obscrved :- (1) Orecn with
nurnlish Wack styeai® | Creen bloiched with voroon’,(14)Green,
and (141) ori (aiffuccd purplish tlack colour all over the

pod),

6) Lcud coat colone :

Cbocivations were recorded after thacshing and the
following diffcrent cacegorics vere obsermved - (1) Lirty

white, (L) Light brown, (441) D-xi: brewn, (Iv) Iloc. and
{v) lotklcd brown.
Liatistiegl rethode

The noon valuer of flve nlants seloedod ot mndon in
each replicction for ¢ach cheyactor vere wscd icr stotistical
analysis,

a) Annlycds. of yorisnec :

The cothod of 'Aundyeis of voriance! caronly used in
ense of rondorised block deslign wos sdopted., The gross verios
tion vas split up dn its corpomentc such oo wr.riation due to
blocin, due to treatcents and duwe to error, Jwn strondord
error of venn and sirmificance of tenn sum of C-unyec by 1Y
teot at varictol lewvel wore woried out, TFacrveiion&l data
on all chamcters werc subjected to anal:sic 2 above nagbure,
Tre procoduse adopied as as follow -

1YCl,. = -(_@—:12
rxn

2) dotad G, = Total swm of squares of all plot
observatioms - C,i,
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well, for all Wocks total

3) E‘tsu fal" blmk HE A e e - CQFQ
n

o o .5, for a1l trontpments
L) 5.8, for treatments o ter S

r

5) SS.for rror = Totol | «5.~(Blogk ..+ Jrentpent
[l o
i -

Wheye 3
= nueber of yeplications or blocks.
= npumber of varieties,
G.7. = grond total,
9,8, = Sun of square.
C.F'e = Correction factor.
The annlysis of variance taobhle vas constructed as upder.
Table 2 1 Anslysis of variance .

Sr. Variation : 3 ¢ LGl VS
Bo. due to D, S KeBiSe 7y ied TabTe
i Dlock Twl B,5,8, BS.&,
™1
2 7Treatments -l T.65,  TuDLS. ol v ulis
-1 Lot o,
3 Zrror (ron=1)- L.G5.5, f."f.% o,
(0~ )+ (el ) 4.1,

Total FoDiwl

b) Lnelysis of co-vnrinnee @

S A P i, ek M e S T e e e b b B

Co.varlionce analysis betueen all pairs «f the charmeters,

under study, was carried out on the same lime os thot of
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amalysis of variance, The estimatos of co-variance betveen
two trailts (Cov,1l.2) were derived in the save usnmey as for
corresponding variances for the two charccters undosr reference,
C) fartdtioning of wariance and Co-warispee iuto sepobynie,
Ehenptyple ond enviponpental variapee and co-varignge @

Livirorment has & great benring upon rf'py of the
economicnlly important chavacters, most of which are quanti.
totively inberited, Thus, 1t bocopes difficulit to Jjudge
vhether oheerved variability is heritable or due to enviremment.,
it 18, thercfore, necessary to break up the obscrved voriabdlility
inte its bheritoble (gonetic) and none.heritoble (Donegenetie)
comporents,

In the present investigntion, the following procedure
suggested by Uedber and Moorthy ( 1952 ), Serra ( 1966 ) and
floppthorne ¢ 1997 ) for partitioning of totnl varlamce and
comvoriance inteo horitoble and non-beritable covponcnts was
adopted.

If the two chorccters vic,, X end ¥ erc under study,
then the rlationship among the different varionce vould be »

6% x =62 x; + 62 %
pv LIBRARY

SRR | |

To061
Lhére @

62 % and 6° Y = liepresent total phenoty ic variance
observed in chayncterc .. and Y
respectively.
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62 X and 62 4% = lLiepresent gonotypic and enviromental
portions respeetively of variance in
the expression of charceter X,

6 ¥, and 6° & = hopresent ge.otypie ond crviromental
portic:s respectively of variance in
the expression of charcter Y.

Cuv.xfg and vov. x% = lepreeent genotypic and cnvironmental

portions respectively of co-variance
batween chapacters 4 and X,

The esticates of gunotyple varlanoe of » opd ¥ and
their co-variance could be made by substrocting onviromental
veriances and coevarionces from the observed phenotyric
variance and co-variance of X and X.

In the present investigotion, wvariences and co-varianges
at variefy levcl vere token as phenotyple and ot ervor level
oy erviromentol, The genotypic variances mxl co-variasnces
vere then obtained by substrecting the variances and co-
vorinnees at error level fryow those at varicty level respe-
ctively,

Tor comparing the heriteble voriaidlity ia different
traits, three genotic parmpeters were computod vic., genetic
co-efficlent of variation, beritebility perccntoge and genetic
advonce expressed in peycentopge of wean,.

d) Genotypde co-efficient of veristion
Genotypice co-efficient of voriation (C.L.V.) wos
estiuated by the foroula suggested by Durton (19Y2) vis.,
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V Genotypic varlonge 100

G,G.v. n X
b3 1

Lbere i
X is the mean of the character.
e) [erifability percentege ¢
heritability percentage in broad sensc vas coloulated
by using the following formula, sugpested by Lurten and
Devane ( 1953 )
G 100

H = x
G +kE 1

LWhere,
G = Genotyple variance,
L = Irror variaooe,
In turn G and  wexe obtained from the anglysis of

variance $able Uhere | = M.35.8, due to error,
Trentment Mean 5.9, « Lyror toon o,.6.

-} - cwimy  d
Hurber of replications,
£) Lapegted Gepelde sdvance Ovep Leon ( L.G.a.) ¢

xpocted genetie advance ab 5 per ecnk selockted
intensity wos colculsted by the following formuwia

v
g
LGohs, = = X K.
\/_ -
Vp
Where 1

41
Vp = Fhonotypic variance,

K = Selection differential os defined by Lash{(lowg)
(at $ per cunt che value of &Y = 2,06 ).



o) Loxrelablon ¢
In order to study the ver.ous types of infere
relaotionship between different characters, pionovyple amd
genotypie correlations at voristal level were vorked out,
Tor this, the method of enalysis of co-variance wos adopted,
For estimation of phenotypic and genotyple cormiﬂon
co-efficionts, the following formulae werc weoed

Coevariance of -
Penotypie T = O

V' variance X x 'VaﬂanceT

Where @
Comvariance 1Y = Phetiotypic co-variaonce wesns of
the tuwo characters,

Variance x g
Phenptypie wvariances of oenn for tvo charactors
Varianee Y

Cov. ZX(G)
V Variance 1, x Verionee ?E'

Genobtypiec » =

Lihepe @
Cov. }C{G)a Cenotyplc coevarience betvecn t/o chammeters.
(M JP o XXE M 6, P, )

Varisnce X, Genetic variance of flgst
(B8 X0 K8, ) and sccond chapneter
Vorisnce 1. { : N
a meﬁctiwly (.L.k .Y - “ML.U.U o}o
Co-tarionces at iLrentpent level were uscd to compute

the phenotypic correlation co~efficients, Ior obbaining
genotynic varionees and co-variances, sum of sounres and sum
of producte aterror lovel were deducted frow their respective
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values at treatment level, These derived volues wore used
for wvorking out the genotypic correlation co~cfficicnts,
h) Blrpificonce of sjmple corpelation co-efficlepis
GClgnificance ef simple corrcletion co~efficionte was
deterwined from "toble of correlation co-officients at % per
cent level and 1 per cent lovel of significance™ (onedecor,
195%9), for simple correlation coefficients tn' 18 tuo less
then the number of pairs in the troit.

tinee o change in ope plant character is often, accom-
panied by chonge in several other chayactors, it is obwious
thet conclusions of npactical application cannot be tade
from caleulation of siople correlation co-cfficients only,

The rupetion of vorking out partial corrclation
co~gfflcicnte, therefore, assumes gpecinl significonce, TFor
this purpose, six fuportant characters were sclocted based on
the study of simple correlation co-efficients and relationship
of each with plant yield woe coleulated by the method of
partial corrclation co-efficiento,
~) The partial correletion go-efficlepts :

The partial correlation co-officlents, regression
co=Gfficionts nnd pultiple corrclotion coe-effick nis were
celeulated by employing "bbreviated Doolittle licthod® vhieh
is baosed on the use of colewlation of imverce vetyrix end
guass switipliers ( Geulden, 1959 ) as detnilcd below -
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Pirst Matrix of mltdipliers, vhich 48 inverse of ‘rf
¥atrix wvere calculated, Calowlation of 'r! petrix on the left

below, gives 'C' matyix, a8 shown on the right,
Tyx Tia T3 Ty Tas Ty | C33y €30 @33 €' S35 C'3e
1'12 922 l‘23 rall- l‘as 1‘26

¢y “’22 3'33 ety Q'E‘)' ooy
o33 ©'23 ®'33 '3 '35 ¢'36
Tab T2k T3 T Ths The 0 O'an o O'3 Oy Sy g
5 *25 T35 Ny T55 56, S'15 ®'ag ©'35 C'ug g5 Clee

Ti6 ¥op :’M LW !'5& Ys6 Q'm (3’26 ¢’36 c'% 0'56 Q'%
From ¢! matyix stendard partial rxegression co-efficients

are colewlated os belovw i

- W A W ey W SR up W W o W -

by ~h12 %36
12. %56 = ———-— 3% b B e g,
¢t11 16,205 gim

Where b valuwe io the stondnpd partial rogreesion co~cfficiont.
onrtial comclation co-efficients are enlculabed a8 under iw

The &tailed proccdure 18 dereribed by Coulden (29%9).
D) laltiple corcolation coefflclents

Desldos simple and partisl correlation co-ef{lclonts,
wultiple correlation co-efficients of plant ylcll and five other
choyacters taken in diffirent cowbinations werr wosted out with
e viev to find out the wvaluwes of 'L.' ond aise the contribution
which different characters wade townyds yield. The mdtiple
correlation co-efficisnts were colcuwlated by the foruulds -
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12 1,256 « 8yp D12 + & 4 B'13 + by, B + ayp DIIY + 0016 1126

Lhere o volue reprosent siople correlation co-efficlents
and b' velue represent partlal regression co-cfiicients,

= ¥V =& (Goulden, 1959 ).

The values of L2 ccleulatcd in perecntage pive  the
contribution of dfferent chomeotir: touards yicll vhen they
cccur in voriows combinations ( Siddig and Gupto, 1949 ). From
the percentege coutribution of charncters tovaxic yileld when
occurring in different combinatliomny percentage conuribution
towvamris yield of each choreters wos vorked out,

significonce of multiple comelation woo toolted by
couparing the obseryved wvalues I 'Lt with wolucs prosonted in
table for csignificance of ‘'rf and '.! ( layes,luxy pid Cnith,
1955 ). For nultdple correlation co-efficionts the columm
corresponding to the number of variables was rcforred to for
degrees of frecdom equivalent to the nwmber of pulirs wime the
mumber of variables invelved.









CIAPTIE IV
LAPLIA ML NTAL 18BYLTS

<be present investigotions ".oudes In geneiic
diverzence in Pigeon pec ( Gojanug goldap (1. @ 1llep. )%,
vere rainly cioed at to estitate the variability present
in differcnt cconovicnlly important ~uantitative charccters
in *Tur' Varietles and to ldentify the proewdiilng gonotypes.
~uch an ldentificution hos to be cade, bowever, fror: the
stwijcs of phenotyp-es. In such studies erivlenl observetion
on vordous ~unntlitative characters which ere dircctly or
indirectly associated with the grain yleld ore very important,
in tese studies the observeliors vwerc also recordud on the
variablility present in the ~uwlitotive chanrecti ye, Lhile
conducting these esiudies, observacions on 1 ciifcr nt ~uali~
tative and ‘uvantitative plant charceters vic., flovey colour,
flowering habit, leaf chape, 2euf colour, &cid cont colour,
colour of green podec, doye to 50 per cemt flouwcring, piant
wisht at vaturity, nuwber of primary bronchec, nwpter of
secondary bronches, lenf grea, number of effccuive pods per
plant, number of prvins per pod, welght of 1000, r ins amd
crodn yield ner visnt wewxe recorded.

The resudte obtoined in those investionilo.s apye
presented below., The charncteristie fecturcs ond Lean wvhlues
of cach of the 79 werictice are precented in the .oopemiices
L ond II, The rnges of variablility for -uantdtotive chara-
cters arc piven in Table 3,

1) Rower colowr
Ther: were threc tymes of flower colour, dix
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distribution of the variciicss according to flovery colour vwas :
97 yellow flower, 20 yellow flower uith red veins on the
doysal surfuocc of standurd j¢tal, and 2 ercany vhite,

2) Flavering hablb

Vorictics vere grouped into three clussoes according to
flove ping botdt was t 7 Indetestiinate, § deben._.ale and 27
semi-deterinate,

3) el shape

Iour t,pes of iscf shapes weye olserved ond the distri-
vution of the varietics s : 46 lnneeolate, 31 linear, 1 hound,
and 1 obeordate.,

W) Louf colpur *

In the types understudy tugbypes of ool colour vere
recorded, There were 30 wardcties with iight preen leof and
49 with dork green colour,

5) g cont goloup

veced coat colour was recorded after Lopvesting and
threshing of pods, Iiwe differcent types of scud coot colour
verx recorded., Grouping of vurietics accoxding to secd cont
colour was ¢ 16 dirty white, 38 1ipght brown, 50 dori brown,

1 cottled brown and & black,
; Godowr of green peds

According to colour of grecn pods, vorl tics werpe
grouped into three classes, Thire vere 7 varictiocs with
green with purplish black strealiss pods, 3 wilk grecn colour
pods and 2 with dark colour pods.
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1) keon yolues, Longe of yorlabiliby, Gepex(l neaps. ond
Lhelr significoance

The cnalyels of voriance vWorked out for ¢~ch character
indicated simificant differences frow the volues at general
weans, owong the entities in all the nine chorpcters, These
results thus indlcate thot there exlsts compidernlble cmount
of diversity in the seventy-nine Jur vorictlicc sclocted for
present study.

Ihe observations rccorded in “prendiz II cpnd Toble 3
ezn be summardsed 2o below
1) e Yo 20 per cent Loveriog ¢

ihe generel vean for this charseter veo 103,22 days,
Thic charcter buos shown the range frow 70 Lo 241,00 doys in
varietics, Probhat and Dwarf, rupeetively. In o1l 19 varie
ties vic,, iworf, 286C, 1807, %603, 20=17.l-c, : cnpola Dold,
leim2e16, 2369, WIW5, Wel.1, .odduel, 1,1, GO, ly=5, b edpur-
539 and vbeordifolia verc found tq‘be sinificonily lote in thus
respect when compared with the genercd ween, iniiarly 18
voricties viz,, Probhat, Upos«120, vharde, Usnuneld, e,
i=2ly Beby 12=16-10«1, 237-1%, 370%, Paturf, :ang =0,
Latilyle, W628, W2, 29211, 1261 and P4 wore oionificantly
earlier than the goenercl vean,
2) Flant heloht at moturity

The ginracter was clgnificont at 9 cr cont lewel,
The gerercl veon for this chareecter ves 1,30 veter, The ronge
of varlability observed for this chavacter vrs5 frou 0,32 mt.
in L-5 to 1,98 weter in the voariety 2866, In o1l 11 vorioties
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KeSoU, for diff-rent

oe~ns s gl m
auantitaa ive ehowmoteys In

geventy-nine vorieties of pigeon nen (L.gnlan,(i.)

z"iimp!)l
5T Genernl oo
No. Characters itange Teon O ol g
1, Loys to 50 cor 78,00-141,50 103,22 3,39
cent flowering
{ deys )
2, Tiemb ieight De32-1.98 1.30 0.,1C
at waturity
( meter
3. Wumber of 3.30+13.50 G.9% 1.29
pricary brnches
at waturity
{ lumber
Ly wpiber of 2356, 20 13,61 2.43

7-

B

e

second:ry bron-
ehes at woouriiy
( liwsber )

leaf area(cq.cn.) 8.56-45,09

Nugber of 56,80-118,00
e ijcetive pode

ney plant

L SARDOG T

amber of groing  2,92-%.37
rer pod(lumber)

veight of 1000 62.10-169,.90
grain in erch
vorlety (gl.-)

Gradn yield per 6,52-80,82
plant (gz.)

20,76 2,59

4 e W -

:hég‘“’ - @ Cﬂleuﬂ
veric-  lated
tieo ot

oo

.99 13.69
GelG 8.0
.05 2,60

JRe b G.68
6008 i, 6%

186,97 32.2h 6753.31 3.25

3.24‘8 {’.15

Cel12 2.88

98,32 H.82 LU7.62 10,50

%3.93 8,69 410.97 2472

. —

-
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vic,, u=5, Pmbbat, Duerf, G,P.i.«13%, Upas-120, . horda,
Tiny leaf, T-21, C.P.H.-b, Wh2 and A were chiortcr than the
pencral tecn and only 10 vardciie vere tolicr Jhan the gene-
rol mean, [row drto it way be secn that voricty Probhat ard
orf did not diff{eyr in their Lwight, and so also vorlceties
Wls2 and 7.
3/ ambr of Lrivary brupchcs af wolsrity

tepercl pen for this charocter vas observed to be 6.5,
This ehamcter bas shoun the rauge frou 3.30 vo 13.00 in the
varictier L. . 154 wnd ~-9 respectively. only fiwve vorleties
Vice, £wfy 2005, C«1l, Dwarf and Shtcdpar-#42 bave <igrd fi-
cantly wvore privary Lryoniches uan fhe goaercl weon,while none
of vorlety chowad vigalficontly less primory trooches than the
poner.l geoan.
W) Jupbir of sceopdory. brpches nb pabWrity

Gencttd woun for .18 charncter was 10,61, llinipue ond
voaxicum nuelir of cCopndnyy biunehed Yecordt. Lo 2,80 and
£0.20 in the vorietics 2809 and fharf rocpicvivily. “nly five
vorietics vife, Auri, 1067, Tuljopufelel, .licdpune-i2 and
Cel) showed significomtly vore secondary Tr sicixs than the
penercl mesn., Onl) ond verlety 2069 showed o onlfiicontly
less second.ry brunches ithan the gonercd woeon.
5) leaf aren

senerml txan for this charccter vas 23,76 su.one, This
chameter o chown the pdige foow 8,50 to 5,05 « ,cnm. in the
varletice C.P.l.~4 and 26-17-i-a yespectively. It has been
oiserved thot four variccies visz,, 28-l17-l-n, { angolao-Bold,
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2369 and 2866 showed sipnificantly wore jexf area than the
generel meon, while the three voricties viz,, C,F.0..«4, Tiny
le f and Upas-120 vere found to have sipnifiecntly less leaf
aycse a8 compared to generml mean.

6) Iwber of effcetive pods yex plonk

General vean for this chapncter was 186,97. The rmnge
was observed from 56,80 to 318,00 in the worictics Upas-120
and 3=1 respectively. This chamcter has a vory close associ~
ation with yileld, Observation on this charccter gives an idea
obhout the yiclding carsclity of wvoriety,

In 2l} seven varieties wvig,, 3=1, abuedpur-bh2, 2066,
elsl, 2369, C-11 and 126~k produced cignificontly more
numbeyr of effcctive pods peyr plant than the general wean,
There were only two varie.des viz,, Upasel120 and Probhat
vhich have produced significantly lower nuoitoer of pods ner
plant than genoral pean.

7) Luwber of groins per pod

Genercl mean for this charcetor was recorded as3.bg.
The rnge of voriablility observed for thde charcetor wos frouw
2,92 to 4,37 in the varietics cobcordifolia and 2lel7elea
respectively, ! ix different vorlotics were rccorded to have
higher grains oer pod vhen corpared with the peon. Vorietdes
showing higher grains per pod werc 28-17-l.a, 3704, sangola-
Lold, 2866, 94-1-2 and ¥628, Only the wvorioty ubcordifolia
showed significantly lower grains ;@r pod than the genoral weean,
8) Ledghy of 3000 grajne

Jenercal wean for tbis charccter wos 98.32 m. The
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welght of 1000 groins ronged from 62.10 g, in Probhat to
169.90 gn. in variety sSangola-biold.

In all eleven varieties have weight of 1000 proins
signifiecntly higher then the vnlue indieated by the general
pean. »imilarly there were eleven varieticc ubich chow
significantly lower 1000 grain welight. «his Ingdlentes the
wide ronge of variability for thisz chomcter nresent in
these 79 varicties, Ihe vorietties with bigher viipht of
1000 grins were cangola~-Bold, 28=17~l-a, 370+, liahallad-w,
Lmlwl3, 4878-3-a, 292-11, 4628, 4839-3, ! «18-% and 3e1-3=1-9,
9) Sendn yiedd per plank

Cenercl mean for this chamcter wos %3.93. ks chara-
cter has the range of variability frow 6.52 (o to 80,82 g in
the varictice Prabhat and Aheedpur-ih2 recpectively,

In all fiee varictices have groin yicld rcr nlant higher
chon the genernl wean, These variciles arc luedpur-il2,
2866, 3.1, bollumlel and 1le3-2-16, Oizilorly cote of the
voricties vhich ylelded significently low gr.ins c¢r rlant
are, Probhat, Upas-120, G.F.K.-, Obcordifolin, J-21 and C-5,

11 yolues st 5 amd 1 per cent levels have beon found
to be significant in the cases of all nire claracters.
i1) Gepetic co-gfficlept of variation,heritobility

puxcentage and expected gepetic advonce

The success of selection as a breeding vethod vould
wuch depend on the deteruination of specific o notie paraneters
like gonelic co-efficient of variation, heritebllity rercontage,
cxpected genetic advance and corrclation in ionortoant ylcld
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These parameters cort-irly bhelp in

wolking the secleection of superior genotypes fron e dlverse
cenetic porulatiorn.,

“he estimates of goenetic parametors arc

nine charescters in Tahle L,

Table b : Genetic coefficient of wvariatiorn, hurﬂ.tabﬁity
rercentage and expected genetic ad:mme pigeon
pea varictiec ( C.endppn (F.), 14dl0un,.0,

sp, bape of Gonetico ihritabi- L:xpected Geneml

flo. chapcter coweffi- 1ity penotle  pean for
cient of gﬁemcntagc advenee the
voriation chamoter

i 1. 20y8 to 50 per

cent flowverdng 11.70 86,30 16.045% 103.22
2, Flant Leight
at aturd y 19-68 7?0&'8 DOM 1030
3. Lwbey of prioary
bronches o
raturity e, O« W 15 1.0638 6.5%
%, liusber of seconudury
branoches at
raturity 50,07 73.95 2P Ty 5 10.61
. ieaf area 23,86 6,57 6.3038 20,76
6, Humber of effeciive
pods per lant 25.85 52.93 53,5633 186,97
7+ lumber of groins
per pod 577 48,14 0. 236 348
8. weight of 1000 groin 15.10 82,61 20,5796 08,32
9. Groin yield per
plant 25.95 BE.26 13,2085 43,93

e

“yeconted for

e e R acammen - AL pmac i

1) zbe gupebic co-efficienk of vorlation :
The phenotyric or gross wvorlotion is the reswltant of
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genotypie and eovironvental variation the extent of genotyple
vorlation 1s expressed ag genotyple co-officlont of variation.

I'vom Tnble-k, it will be scem that the chorceters grain
vield per pooant and nuaober of effective podc por nlant exhibit
raximen genctle variability . Tor these characters, the velwds
of gemetic co-efficient of variation aye 25.95 -nd 25.85 respe-
ctively, vhile the clarnctorc number of scco.d:ry bronches ab
maturity, numbeyr of privary bronghes at caturiuy ond leaf arco
bove given raxipun volues i.6. 59,07, 2, ond 23,06 rospe-
ctively., Tix other charocters 1ike nlant Loight at maturity,
veipht of 1000 prein and days te 50 per oent ilouering weye
also found to hove modercte value for gunotypic coe.efficlent
of variatio:, while it wae lowest for charcectey nunber of grins
per pod (5.77).
11) leritabiliby pergepboge: ¢

The beritability percentoge in brosd scmoe is the proe
rprtion of beritable voriation to the phoenclynic vnrdation,
Frou the brecders point of view, chorneters vith idgh herita-
bility percontoges am of more itportance than thosce which aye
Influenced readily by the environtental chongee, she cstipmtes
¢of heritaldlity percontage are also precented in Trble b, Heri-
tability estinates which belp the breeder in sciection on the
basis of prenotyple performance was highect for chawncter - days
to 50 per cent flowering, folliowed by woighl oz 1000 grein,
plant helght ot maturity, nusber of secondary bronches and lenf
ares, Lhilc lowest wos olserved for number ci privary brunches
i.,0, We 45, leritability estiustes were foify “i h for the rect
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of the characters lilre number of effvetive pods per plant,
napber of grains per pod (nd grain yield per nlont, The
heritabllity percentages for these charncters was 52,91,
Lg b and 46,26 respectively.

leritability 1s the transmission of character from
the parent to offspring.
111) Ixpected genetic odvoppe ( ~.G.B. 0 2

The expected genetic advonee has been culeulated and
expressed as percentage ol veon for nine dioructerc, and
presented in %able W, 4 very bigh .G.4. voo obtained for the
nuwber of effective pods per plant, widle foirly bigh E,G.A,
was obtoined for weight of 1000 gwain, days to 50 rer cent
flovering, grain yield pey niasnt, mmber of secondary branches
and leaf area, The characters like number of primary brunches
ab paturity, plant beight at savurity and nwicr of grains per
pod exbibited a low genetie gain,
iv) valdpgtes of phepotyplc, setotypic obd erzor voriances

ihe dato regarding the pheanotypic, genotypic and error
variances obtoined in respect of the nine chermcters for
seventy-nine varieties under study arc prescnved in sable Y,
1) carrclotion studies :

1) Ehenokypie and genotynie corvelation co-efficients i

trodn yiceld in erops 15 influenced by diffcrent compoe-
nents like number of primary and secondiay brunches, numbey
of effectdve pors per rlant, éays to 50 per cont flowvering
eto, hEnogwledge about the relationchip betuecn grin ylcld
and 1its cowporents is useful to research vorimic while wmaking



Table 5 1 Letiustes of phenotypic,
variances for di.fferentz c
pea varioties ( Q. sajan (L.), !4ilsp. J.

L2

Barac

typic and ersor
tere in plgeon

[/\/l’f‘” L e N T A I R VP
fﬁg: Charcoters Variances
! henotypic &ﬁ@u:‘r‘m
1. nys wo 50
eent flower 1nh99 201 .99
2e Plant Ixight at
mnturity .15 . !
3. uunber of privary
br nches at ,
ratupily B.65 Ye33
l@o Number Qf
secondory bronches
at caturity 9242 70,48
5. lenf arean 62058 1'5'9.:1
6. DNunber of
effective pods
per plant 6753.31  467%,.07
7. lumbter of gralme
>y Pﬂd .12 0.08
(418 Woicht of 1000
crain 4W87,.62 YW1 00
9, Graoin yicld per
plant "“3—008? 59-9*

1 rror

i e, ke

23.00

0.02

3.32

13.84

13.47

2079.2%

0.0k

L6 42

150,93

—
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selections in tholr breocding progrevwe, with simiior obje-
ctives of finding of relationship of various rield contri-
buting chayracters in tur ( C.¢ojap . wvardetics, plenotypie
and genotype coryelation co-efficionts werce worired out in
following nine characters,

1) Days to 50 per cent flowering,

2) Plant height at maturity in meter,

3) Bugber of prirary bronches,

L) Nunber of secondary brunches.

5) lenf aren in sq.om,

6) lwmber of effective pods per plant,

7) Lumber of grains pér pod,

8) lcight of 1000 grein in .

9) Grain yield per plant in g,

Ihe volues of phenotyplic and genotyplc cormlation
coefficients 4n il posailie combinatione betiecn characters
are presented in Tohle 6 ard 7 respectively.

ihe phenotyple and gonotypie correlation co-cfficients
reveal that the grain yield pcr plant was positively and
sigmificantly related to number of effective nods nHor plant,
plant beight, days to 50 per cent floverinp, .cof area,
wvelight of 1000 grain, number of secondary bronchs and number
of grains per pod ( “able 6 and 7 ). Vhereos correlation
coefficients between pod yileld with mmber of prioary bennches
vas honesignificant at both the pherotyple (r=0,0929) and
genotyple ( r = 0,1072 ) levels,
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Table 7 &1 Gehotynie correlation co-efficicnts in nire chornoters of plgeon poo {(C.¢pjan (1.) Fdllsp,)

varictics,
Sr, Groin “ays Co *1‘19.:1#. Numbep Hwﬁér “ mar Iam;t:;*r Nwﬁmwr V%éeig;ht o!"h
No, Sbaracters oio1s 56 7 pelght  of of arca  of of 1000
per fiouer- at iatu- grir. ary sccondary cffe- gming grin
piant ing ity ronches bronches ctive por
pods -or pod
plart

i P N g

-

o

1. Gratn yleld 1,000 0,723 0.8003 ° 0.1072 0.3240 " 0.590% © c.0256"" o4120"" 0.3603°"
PEY ;318!1

2. ﬁﬁaﬁnﬁs - 1.0000 0.542° " 0.3:3" " 0.61767% 0.5039"" 0.7646°" o0.18%2 -0.1383
3, Plont heizht - - 1.0000 0.0558 -0.0320 0.5668 ° G.5o7%"" 0.8455" o113""
at raturity
b, hwber of pri- - - - 1.0000  0.3w12"" 0.7122" £.1006 p.2000 OB
tary bramhes
a8 ache
6, leaf arca - - - - - 1.0000 0.3307 " o0.7883° " 0.5195° "
7. Hhuwsber of cfiCe o - - - - - 1.0000 «0,0208 =0,Y
ctive pods/piant 29 727
a. t;ex?.mgd of grains = - - - - - - 1,0000 0,5316
P

9, belght of 1000
Zra

'
L
1]
]
]
]
§
t

1,0000

- L

Level of significance at § £ =g ooy level of significance at 1 & = g, oggy

P
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The inter-component:l relationship has thus indicsted
thzt doys to S0 per cent flowering was significontly and
poesitively correlated to nmumber of effective pods er plant,
mber of secondory bronches, leaf erea, plant height and
pripary brroches at both the genotyple amd phenotyplc levels,
~Bile its corrclation with the nupber of grmins ©r pod and
woirht of 1000 grain was non-significapt, <inilaxly the
plant helght vas highly positively correlated vith leaf area,
nmasber of effective pods per plant, aumber of groins pér pod
ond weight of 1000 grzin at both the genoty»ic ard phenotypic
levels, Uhile it wos nogotively correlated vith nmber of
secondary bronches at both the phenotyplie ( © = - 0.0061
and genotypic ( r = - 00,0320 ) levels,

Number of primary broncheg was significontly correlated
vith number of secondary bronches ( r = 0,2268 ), while its
correlation with the remadning choractore was positive but
nov-sigmd ficont only at piwnotypic lsvel, (orotypic correla-
tion enefiicient betweon number of pricary broncles with
secondary branches, leaf ares and weight of 1000 grmin were
positive and significant,

Puwober of secondary brnches was highly vositively
correlated with nupber of effective pods »er nplont (r = 0,492
snd r = 0.6443 ), while its corrclation with mumber of grains
per nod and weight of 1000 grmin vas negotive and ol
significant nt both the phenotypic and ronotypic levels, It
showed positive and rnon-signdficont correlation vith leaf area,

The asscocintion between leaf area and nurdtor of grains
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peyr pod, welight of 1000 groin, mwber of eficcbive pods per
plant was highly signifiesnt at both the phenoiyic and
gerotypic levels, Number of effectlve nods ~¢r plont wes
negotively correlated with number of grains ner vod and
welght of 1000 grodn ot both the levels, licpgntive correw
lation between mber of effective pods per plant ond mumbey
of grmims pr pod was tio¥e on phenotypic basis { ¥ = ~0,0016
than at the genotypic level ( r = -0,0298 ),

»# close associntion was found to exisi betueen numbey
of pgreine »0y pod and velpht of 1000 gruin on both the
phknotypie ( r = OMN62 ) and penotypie ( r = 3,536 ) basis.

Feenotypie and gonotynice correlation coefflcionts were
gl and pesitive in rany instences, & genciel fenoaare notie
ced in this respects wos that the gunotyple corrclation coeffi-
cients were highor than the phenotypic cerrcintvion coefficients
indicnting o strong inkerent relatiomshlp botueon Lvhe characters
studied and thelr expression was lupeded to ¢ 1% i.cd extent
by covironmental factor:,

The primary yield cotpoments vig,, plant helght, days
to 50 per ccnt flowering, number of secondnry br-nches, leaf
ares, nupbor of effective pods pér plant and .cisht of 1000
grain showed a highly significant association uith yield
voth at plenotyplic as well az genotynle levels, Jhis yesults
thus indicatc that selections bascd on these troder will lead
to wore productive types ‘tur!.

11) Eortisld corxelation coofflcients

The estipates of partial correlation cocfflicicnte are



48

useful in determining the relationship betucon tno charneters
independent of the other vardables under study.

In the present studies partial corrclation coefficlents
vere calculated for six chawacters which showed hilgh simple
correlation coefficients with yiocld,

The results of the phenotyple partisl correlation
coefficlents are presented in Tablie 8.

It i3 secn fyom the table that the partial correlation
cosfficient betwean grein yield and plant heipht wos highly
significant ( r 12,3456 = 0,443 ) vhen the effoct of days o
50 per cent flowering, mmber of effective pods per plent,
weight of 1000 groin and leaf area were lept constont,

ihe prmin yield has no relationship with dnys to 50
pery cent flovering vien all other varlables uerc ept constant,

The rartial correlation coefficient betweon groin yield
and ramber of effective pods per plant (r = 1%,2350 = 0.872 ),
was hirhly significant when all othepy varichles were lept
constnat, 7he partial correlation between grodn yleld and
wveight of 1000 groin, was bhighly sigmificant vhen other
variables held constant,.

The partisl correlation coefficient bebucen graldn yield
and leaf area was negative and non-sigdficent vhen all other
voriables veye held constant,

The partial corrclation coefficicent betuesn plont beight
and leaf area was significant, when all other voriables were
kept constant, It has no relationship with other vurilables,

The values of partisl correlation cocfficicnt between
doys to 50 per cent flowering with leaf aven ond welght of 1060
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Table 8 : Phenotypie partial correlstion coefficient in six
::rm:‘ﬁ charagters of ?wm o ] 3 (Q,m {l. )myn)
8 o

1) Grain yield per plant 3) Days to 50 per cont flowering.
2) Plant height at maturity &) Bumber of effcctive pods/plant.

5) veight of 1000 grein 6) lesaf area.
5r. Partial " partial
Ro. ecoyrels. Chaynatey connermnmsd correlation
tions co-afficients
12,356
i. » Grain 34 per vith
M@t’z ik il <o PR
13.2056
2. ?» Urein yield poy t with days
to 50 Lr mg'. &:‘m. 0,002
3, ¢ 2356 gogn yield per with
number of effective pods per 0 qu
b, P2 Grain yiedd per plant with "
veight of 1000 grein 0,650
16.2%5
s T Grain eld 4 M& vith
d leaf aga. » =00
6., » 23,3456 Flant hel at waturity with
days to per cent dlowering. 0.070
7. » 33356 p1ne neight at maturity with
\ nmdey of effective pods pey
ﬁm *enm
B, 2 TII0  prn netght et matupity with
welght of 1000 grain ad » O
26,205
« ¥ Plant hei at maturity vith
4 leaf ma?m R a.asa"
ic, » . 2256 Days %o r cent flowering
vtg mgrp:f effective pods
per plank., D.218

Contd,
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TIable 8 (Contd.)

[N N nray

135 o Pa!"bﬂ P&!‘ti&l
No. ocorrelations Char-.cter concerned correlation
co-efficiﬂnt.a
. »r 35,1246 m{i to 50 pepr ccut lowering
vith weight c:f 100 pmiin, -0, 106

12, » 36,3245 Loys to 50 rer cont flowering .
with leaf area. D436

13, = b5.2236 Iwker of effectlive ‘yods por
plant with voight of 1000 B
orein, -0,65%9

%, 46,1235 Tmber of effeetive pous
per plant with leaf area. 0.010

15, ¢ 00323 {14% of 1000 grodn vith ”
igaf orec. 0.366

Level of significanct at § ;5 = 0.,227°

level of significance at 1 = 0,296
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grain wvith leafl area was highly signd ficant,

The partisl correlation coefficient bpetreen mmber
of effective pods per plant and weipght of 1000 rrein, was
negative and highly significont ( » 45.1236 = 0,655 ), when
grain yield, plant height, days to 50 per ccnt {lovering
and ieaf area were held constant,

Genotypice partinl corrclation coefficiontc between
grodn yield and other reloted conponents affer clininating
the effcet of two renadning vardablcs arx rocented in
Table 9.

ihe value ( 0.8264% ; of p notyple partinl correlation
coefficients betweun grain yileld ond duys to U0 per cent
flovering, incrensed end becore highly ci ndificont vhen the
effcct of waight of 2000 grodn and lecf arco wort hept
constant,

The partinl corrclation coefficient botuecn gynin
yield and mmber of effective pods rer plant wos highly
sigrdficent ( 0.9598 ', even after the effuet of voight
of 1000 groin ond leaf arces op doys to 50 »er cont {lower-
ing and plant hedicht were elinminated, This indicates that
strong relationshipy betweenfirain yield and numtor of effe.
ctive pods per plont. These results thus sup cot thot 4n
ftur' erop the seloction uade on the basis of nmaber of
effective pods per plont would prove effective.

The nartial correlation coefficionts Letuecn grein
vield and plant helght was also highly simificont, when
the effect of daye to 50 par cent flowering ond number of
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Table G ¢ Gemty&m partial corrclation eoerficicnﬁs in nix
rs of plgeon pen ‘Chenjan (1.) Lillsp,)
varleties, taken four at a Eﬁl

R T S

Sr. Partial Charocter emwmd ucnatyom
Ho. corrclo~ partial
tions comlatian
coefficlionts
I A s Greoin yield per planty I = uoys to 90 por cont Qowerings
= liveof effective node - = Flont beipht
ner plant;
1 pABCD oranp yicld with doys to
5O per cent flowering. 0.,2197
2 P Goan yica with mmber of o
effective pods per plant. 0.645%
3 ¢ P oredn yicld with plant height, 0.852 °

II & = Groin yiold per yplant; B = lnyc to U0 per cont flowvering
1 = ueight of 1000 gr:in and F = leaf aren.

1 ABCT cpon yield with doys to o
50 per cont flowering. 0,826

2 B Grin yield with weight of .
1000 grein. 0,726

3 8B Gutn yield with lenf orves 04571

et ngiee m e g e s Attty

Contd,
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Table 9 ( Contd, )

- e

“r, rartisl Genotypie
o, correla- Chaxacter concermed partial
tlons corre lation
coefficients
LI » = Grain yleld per nlanky C = ilo,of effective nods/plany;
L o= helpht of 1000 greinand & o= leof axrcc.
1 ¢®C¢F  Gpotn yield vith number of e
effective pods per plant. 0.9958
Al GOF - . ,
2 ro Grodn vield with welght of
1000 grein, 2.8525
3 @ Grain yield with lenf arca. 0.1016
v & = Geoin yiodd per planty D = kFlant heishi;
~ w Ledght ¢f 1000 gredn and [ = Ieof orea,
VS PR | . . o
b | P Urain yield with plant height. 34,6216
a piel¥ Gredn yield with weight of 1000
3 pALE Crodn yielu with leuf arca. 0.2638"

AV R m R SRR G MR SR, Al e e et

level of significonce at § [ & O.004
Level of significonoe at 1 % = 0.2925 .«
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effective pods per plant or veight of 1000 proin and leaf
aren were _ept constant,

ihe partial correlation coefficlent betueon grain
vield and weight of 1000 grmin, wae highly slignifieant vhen
the effect of days to 50 per cunt flowering ond leof area
or nundey of effective pods per plant and .enf area were
held eonstant, Eul the real assoelation botuecn grain
yield sad welpht of 1000 grain tended to decyense, vhen the
effoct of plant Licight and leaf areo were elininated.

Genotypie value ( 0,1016 ; of partial correletion
coefficient indicate that, betweon grain yleld ol lesf
arca had no relationslip when the effect of number of effe-
ctive pods per plant and weight of 1000 groin were kept
constant, but it became significant ( 0.2530 ) uhen the
effeet of viant hedght ond we .ght of 1000 grain amd highly
significant ( O.4571 ) when doys to 90 per ccnt flowering
and veight of 1000 grmin vere kept constant,

114) [witdipie correlation cogfficientc

The pultiple correlation cosfficient voasures the
degree o’ which the dependent variable is influonced by a
series of other veriables., In the present studics, multdiple
correlation coefficients of grmin yield per nlant with five
other varialdes wig,, plont height, days to 50 ver ccnt
flowering, mumber of effective pods per plant, welpht of
1000 grain, and lecf area talen togethor or in groups of two,
three or four at a tice were estiiated at both the phenotypie
and genotypic levels,
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The estimatesz of phenotypic multiple corrciation
coefficients and thelr sigmificonce are prescnted in Table 10,
Inta from TaWle 10 reveals that, in most of the combination,
the values of multiple correlation coefficients was highly
sipmificant, Only e few coubinabions are non-sipnificant,

The five independent varighbles, viz,, nlont hedght,
days to 50 rer ecent flowering, mmber of effective pods per
plant, veight of 1000 groin and leaf ares accountcd for
89,99 per cont contrilution towards the groin yleld per
plant, Only 10,01 per e¢ont contribution wos left unnecounted
for.

The genotypic multiple eorrelation cosfiicients showing
the conbdned effects of three different inmicpendient variabie
tovards groin yleld werc estliated ( Table 21 . and vere found
to be highly significant in all the cases.

Hunber of effective pods pepr plant woight of 1000
grain, and leaf aren jointly accoumted for 94,40 por cent
contribution towards groain yleld, boys to 50 rer cont
flowering, mmber of e¢ficctive pods per plant amd olant height
Jo.mtly accounted for 01,87 per cunt contribution towards
grain yield,

760.48 and 78,95 per cent of the vorisbility in cramin
yield accountcd for by its assoclation with doys to 50 pey
cent flovering, welpght of 1000 grain and lecf aren, and plant
height, welpht of 1000 gmin and leaf aren mopectively.
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Table 10 : Phemotyplce multiple correlation ccefficionts in six
chaynetexs of pigeon peo (C.endap (1.0 Nidlop.)
varicties,

1. Grnin yield per plant, 3. Dnys to 50 per ccnt fDowering,

2. Plant height at paturity. b, glmh:r of effective podc per
ant,

5, helght of 1000 cmin. 6, lLeaf arca,

Yl Chayncter combinations 1?13 i iercenta
No, contribution

tounrds yleld

. B b r s v e e W ke - B L

1. X 1,23 Yield per ploot : plant
l'xeig,ht. at maturity, daye .

2. R 1,2% ¥Yield per plant : plant
height at saturity, lo.of -
effective pods »er plant 0,815% 0,9030 Bl,5%

3, i 1.25 Yield per plant i plant
neight at maturit;
welzchis of 1000 gmin .

b, I 1,26 Yicld per plant : plant
'™ helght at maturity, leuf n
area, 0.1400 0.275%

5. I 1.,3% Yicld per plant : days
to 50 .» flowering, liv.of .
e¢ffective pods per plant. C.6609 0,8120 66,00

6., K 1.35 Yield per plant @ days
to 505;3(‘1101»‘@1'1?:1&,

0.2532 0,5032° " 25,32

1,09

veipht of 1000 greir, 0,0987 0,33h2° 0,87
74 1.1e36 Ylcld per plant 3 doys to
) 50- flowvering, leaf ayen. 20,0036 0,1166 1.36

Ba 1 1,45 in_ri;ldt r ;alan,t 1 xs%.o:
efiective {oﬂs Plan ,
veight of 1000 grain, 0.758% 0.2709"  7%5.8k

9. £ 1,46 Yicld per plant : Ho,of
effective pods/plant,

Iﬂﬂf arca. 0.6“'&1 G.ﬂ)ﬁ& * 6"'-61
of 1000 prain,leaf aren, 0,0839 0,2006 8,39

Cﬁntdc
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Table 10 (C.ntd,)

W T R M SO L GRS o R A

gr. 2 Percentage

§ o Character conbinations R L. contribut ton
tovayds
yicld

= AN W W EEL n A

11'3 1123"‘ Yiem Iﬂr ﬁlant : a’lt
beight, days to 50%
rlng ﬂ@lﬂf %ffﬂ* 2.3

32, 11,239 Yicld per plant : plant
’ helght, days to ,:o‘?

flwe“ ’lg' hf«j{'jht Og i
1000 gyain. 0.2538 0500 25,38
13, i 1,236 Yicdd per pliant : plant
21@131‘2; doys to 50 2.
ring, 1e-f arca. 03415 0.3702 1419

I, L 1,45 Yield per plant : plant
hcight !ica.of affwtiw

god.- ant, welsht of %,
050 rrain, 0.9135 0,6558 61,35

19. L 112!"‘6 Yicld _'}er plaﬂt : plmt
helpht, lio.of offective
pods/plant, leaf ayen, 0,8012 0,8951 80,12

16, R’ 1,266 Yield per plant : plant
height, wveight 1000
gmin, leaf areo. (.2390 0,839 23,00

17. b 1,08 Yield per rlant 3 doys
50: ﬂwcrlgg to.of
effcebive pods/nlant,
weight of 1000 groin, 0.7590 0.8712 75«90

18, K 1,36 Yield ey nlant @ days
to 50 flowering, No.of
effcotive pods/niant leaf .
arei, G.M? 'E).BC“Q 61*.67

19, i 1,356 Yicld per ploant 1 days to
50 flowerdng, welight
c)f 1000 gmﬂ.n, Jeaf area. 0,0845 ©,2007 8,45

20. B 1,456 Yiocld per plant : No.of
effctive /nla.nt
weirkd of nmtn,
lecf aren. G.?m 0.86'3‘7 Ay 42

Wplasipdle.  amamvon e e it e * v ke, Y DLk ol e BTy

ontd,
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Table 10 (Conbd,)

LY.
Ho.

W ekt e

Chayncter combinations

Pe mentag;
contribie

tion townyde
yield

26,

B 1.235

8ot
w3

i

R

1.236

1.2356

1.2456

g 1.3'*56

Yield per plant : plant
hoight, days to 50%
flovering, Hu.cf effe=
etive pg&s/ﬁ.am,ue ight
of 1000 g

e e
ys ot
floverdng. Noof & Lfe-
ctive pogﬂ/plant ieaf
ar.n,

Yicld per plant i plant
lmight. ﬁayz» to 507

foverin %.n walght nf
1000 greinglecf crec

Tield *}ﬁr plant piam;

?:’Clgl No.of cffective
niam veight of
000 c:“in, leaf aren,

Yield per plant : days
to 50,.° ﬂowering lic,

of effeotive /vi,lant ’

weicht of 1000 g
leaf area,

Tield per nlnnt @ plant
o i._,l‘t dﬂ‘.y’" to 50)»«

dng Ho .?mm
¥

ei‘t‘ective go
weight of 1000 gmin

de- f arca,.

0.9381 0.9561L°"

0,5018 0.005%

0.,2396 05,1095

0,8993 0.04E3

07448 0630

048999 C.OME6"

914l

80.18

23.96

89.93

Yo,

89.99

level of significance for premolynle =

——

for 6 varinble at 5% lovel = 0,37,
at 1, level = Qle2t:,
for 5 varinble at 5% lovel = 0,345,
at 1% lavel = 0,403,
for 4 variable at 5.: level o 0,31,
at 17 lovel = 0,37%.
for 3 variable at 55 level = 0.276,
at 1. level = 0,338,
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Zable 11 1 Genotypic multdpnle correlation coefiliclints ir
six chayacters of pigion pea ( C. m%m (L)

Midlep. ) verietics, :en four at o

A w Grain yid d per plant,

B = Days to 50 por cent flowcring,

¢ = Number of effective pods per plant,
L = Poant eight,

E = wolpht of 2000 srin amd

1 = leaf arec,

o - - . ~ e han

Le,

EEE SRR R RS T

Sr. i 2 Iercen
tovards
yield

1. R
* % ALECD CGrain yleld/plant @ doys
to 50"}:?11"101@9:-1::3 oe0f
cffective pods/ t, e
plant height Ce9137 Cu0530  91.87
2+ E "
¢ AJHTI  (roin yield/plant :
dnys to 5C . flower-
ing, weight of 1000 -
grein, leaf cyea, Co7HE  CulO1S 79.48

3 B L1 Grotn yleld/plont :
lio.of effective pods/
niont, veight of

3000 gradn, 16of area. 0,040 C.0716° O b0

%o K AIEF Gradn yleld/plant
ilant beight, welght
of 1000 geain, leaf

2XCT. 0.7895 0.0085°  78.95

A—— - —— i

&

level of signiflcance for b vorlsbles at 5. vl = .00
ot 1 Irvel a 037",



60

Toble 12 s btandord partial regression coefficients in six
selected charaoters of pigoon pea (C.ociop (1.} Xilisn,)
varieties,

1. Groin yleld per nlant. 3, Lays to 50 per cent flowerlig,

2, Plant height at paturity., 4. lamber of effective podc péy plant,

5. hedght of 107 gmin, 6. le~f areo,

L. Fartial regree Flwmtg:;ic 143 ative
lic. 88iom Chayectere concerned particd vagnitude of
coe-efficients regyession notencies

coefiicionts (Frenotypic)
1. b'l?..}k“jé Grodn yicld per plant on 1,
mlent beight at taturtty, o.am  HBY 3.5mb
2. o "
13.245¢ Crdn yicld rer plant on
diys to 90 o) flowerdug. o.om2 3 0.0055
3. b'1b¢2356 oradn yield poer ?:Lani: on
mmoer of cffective 5
er plant. ol ¥ 2.307
x’b. b' ~
15‘23% Cendn yield r plant on
veight of 1000 grain, C.3272 ¢yt 23.5%a4
S b‘lé.&slrs Grdn yieid ner plant ou -0.1517
lenf arco, -o.0n g
6. h'c‘?.l.%ﬁé P aont height al uwaturli
on groin yiel: per ..ont. 00204
7.0 23,3456 doamt helght at raturity ‘
on days to 50 €lowcring, 0 0040
8. ¥o,,1356 Yiant height ot paturity
on nupber of effvctive
pods per plant, «043771
9« Plag a6 Ilapt helisht at Laturity

on woight of 1070 grodii. =0y O

o~ A ik T e o ndan vin Mok rsobtbine

Corntd,
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inble 12 (Contd,)

L L L PERIPLE P ¥

Sr. Partial rogree- Phenotyple
Ho, ssion Chayacters concerned partial
coefficlients rgression
coefficients
10, b . H
26,1345 P lant heipht at vaturity on leaf
area, 0. 200
1l. bt . o A
31,2056 Jays to 50 I flowvering on grain
yileld per plant, 0.0052

12 b'32.1556 .ys to 50 £ flovering on planc
height at maturity. 0,0759

2 V086 % ~
. ays to 50 » Flowering on mumboy
of effoctive pods per plant. 04359

W, b it | |
* 35.1246 Days to 507 flovering on weipht
of 1000 grain, ~0.1671

15 P'3g 3045 Jays to 505 flowering on leaf arcn. 0,436

16,  b'y3.5356  lmmber of effective per plont

on grodn yisld per plant. 0.9736
17 42,3356  Mmber of effective pods per plant

on plant beipht at vaturity. =0.,1112
18.  P'y3,1266  Number of effective pods per

plent on days to 505 flowerdin:, 00,1096
194 h'h5.1236 lumber of effective per

plant on weight of 1000 grain, -0.3765

20, Plye.1033 Number of effeotive pods rer
plant on leaf area, 0.005

. b'51.23h-6 Height of 1000 gyein on grein
yield per plant, 1,2611

et D bt s Y ot

Contd.
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. Partinl regre. Fhenotyple
Yo. ssion Charactexs goncerned martinl
coefficients ™ oyassion
coefficisnts
22. D'y 136 Leight of 1000 gredn on
plont height ot maturity. « (340887
2. Bly3aoh6  weight of 2000 grodn on
doys to 50 per ccnt flowering, -0.1270
2&“0 b‘ ; . ;
. 1236 Leight of 1000 groin on number
of effective poda ver plant, 1,135
25, W ,
56.123 lcight of 1000 giin on lenf
area, 0.3163
26, b .
61,23%5 leaf area on grein yleld per
plant, -0,1672
27+ P'ep1M5  Leaf arca on plant height at
vaturity,. 0. 2874
2B, b'63.125+5 lenf area on to 50 per ccnt
ﬂmr’-ﬂgo Q.‘-I'BW
29, “’&.1235 leaf area on number of effcclve
pods per plant. 0,0203
30, Dblep 409 Locf aren on woirht of 1000 groin. 0.0

— W 2 e b e ghee o = v el



ihe standerd phenotypic partial regression coeffi-
clente of yleld on repadniig chamcters werc estinated,
Similaxly regression coefficionts of the otikr fivwe dharo.
cterc on each of the remairing chiayacter coublinations have
also becn estimated. These volues are presented in Toble 12,

it will be secen that partial regression coefficients
of gradn yileld on number of effective pods rery plont
{ 0.7811 ), and on the ucight of 1000 groin ( £.3272 ) are
high, It is further scon thot addition of o single pod per
plant would add 0,78 gn. in groin yield por plont, and
increrse of o gror in 1000grvin weight would increase
groin yicld peyr plant by 0,33 grom.

iron the study of relative ragnitude of potencies
presented in Table 12, it con be seen that mmbey f
eficetive pods per plant is 3,5 tiuos os offcctive ns the
charecteyr plant height, end mwber of effective pods per
plant 18 2,38 tices a3 cffective es the woight of 1000
grain in grovs,
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CEAPTRR ¥V
DILCULGSION

The present studiss were undertolken vith o vicw to
study the noture of variability in 'tur' ( C.gojon (Y.)
liddlep, ) germplaswu collection of the Pulscs Improvorent
behome, Mohetumo Phule Krishi Vidynpeeth, Iohurl in respect
of certain gualitative ond quantitative charoctors. gventy-
nine varicties cf 'tur' collected frow variocus locotions in
Indin were studled for auslitative chorccters lim flower
colour, fiowering hablt, leaf shope, leaf colour, secd coat
colour, and colour of grecn pods and for cuantitotive chara-
cters viz,, days to 50 per cont flowering, plont height at
moturity, mmber of primary and secordary Lrenches, leaf
arca, mumbcr of effective pods per plant, nwber of gmine
per pod, Woisht of 1000 groin and grodn yicld necr plant,

The following aspects werce inclhwded in the -resent
investigations .

i. Varintion for aualitotive charscters vic., flowey
colour, flowering hablt, leaf chape, leaf colour, seed coat
colour and colour of grecen pods,

ii. Longe of voriablility present in nive different
choracters vos voriwd out for <uantitative charsctercs. The
signlficent differences from the general wecns vere onloulated
by the anmnlysie of variasnce vethod,

1ii., “be pamametore genetic coefficlent of voriation,
heritabllity pereentage and expected gonetie advonee vere
vorked out for nine different charncters,
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iv. Phenctypic and genolypic correlation coefficlents
wvere coleWlated for nine charnctors. Fhenotynic nartial and
nuitdnle correlation epefficlients vere vor:ed out for six
chharacters, TFhenotypie artinl regresslon coefficlent was
also worked out for these six chaxacters,

1) ¥oriation for aunlitative charecters

tlover solour  Thrve typos of flower colours were
observed in the sevcaty-nine varietics studied., oOut of these
57 had yellow flower colour, 20 had yellow flovey with med
velns on the dorsnl supfvoee of the standard petnland 2 had
creany wvhite flower colour,

Thus the majority of voristy undey study wesre with plsin
yellow flowcr colour, Dave ( 193k ) also roporied majority of
the types with plain yellow colour. Variocus corblinations of
purple and yellow flower colour reporded By Urve ( 103 ) and
Cobgudl and shydvastovn ( 1967 ) vere not pet vithin these
studies,

wasicring hable @ dYhere were threo ywe f flowering
habitc, Out of the scventy-dine wvarietiec, 47 Ind
indeterminate habit and the revaining 32 varictict were dise
tributed Into two groups, v.z,., deteminate ond seri-deten.
pinate, lnjority of the voricties thwe hod indetendnate
habit, according to Pamkaja l.cddy and Oango irosad Hno (1976 )
the indeterminate habit is single gene damdnant over determinate
hablit, Indoterdnate bhabdlt indicates long cduratile:, tle
presence of pnjlority of indeterminate warietics in this c¢olle-
ction indientes that the selectlon pressure on indeterninate
habit by the early workere in this erop. The nrevenee of
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semd-deterninate types suggest the possibllity of core othey
gene relationship for this character than sugpesited by Pankaja
Feddy and Gongaprasad fno ( 1974 1.

Leaf shape : Four lenf chapes viz,, longealabe, lineay,
round and obuwate oy obroxdate wers obserwved. Out of total
varieties ctudied b warieties hod lanccelatc “eof chape and
rewelnding 33 varietics were distributed as 31 limecye, 1 round
andl 1 obcordnte, Hajority of the varieties thus had
lanccolate or llmar leaf chape vhile only two belng vith
rowd or obcordate, Jeaf shape, These obscrvntions agreed
vith the early reporte of Tatil ond O'Crue ( 1069 © apd
Chaudhardi { 1973 ) according to which lanccolote or lineay leof
shape 18 deterdned by donlnant alieles and tixiyr vorious
interactions, Further it appearcd that the lincar and
lanccolate 2eafl shape vdght be asgoclated vith the various
econorde chorsetepe fn tur,

leonf colour ¢ Two types of leaf colour vin,s light
green and dari: green wore obderved, Out of cevontyenine
varictice b9 had dari: grecn leaves aml the reoooining 30 had
1l bt green loowes, Three typec of leaf colour vic,, green,
dark green ond o wediuwn shode hewe been rcported ( Anonywmous,
1970 3, ihe abscenec of vedium gre.n shade v.ght Lo due to the
pethod of recording the l1eaf colour rother than the absence
of variability for this colour.

Leel cpok colour ¢ Ihere were five different tymes of
se.d cont colour, Cub of the 79 wardcties 38 had lisht brown
sced coat colOur and yenmadning &l varlctics vcere distyibuted
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inte four groups. 45 indleated I1n the revic. for this
cherceter, o mmber of seod coat coleurs are .¥oscpt in t14s
crop. ibe inberitancs being dependent on o muber of inter-
acting foctors, However, the five colours r<ported vere the
ones, observed in comonly cultivobed types indionting the
presence of sufficlent voriability in the collection under
shudy.

Ccolowr of grech pods : In respect of this chameter
therc was 1oss variation becouse rost of the virietles had
green with purplish black stroaim nodo, and v 17 fewvwere with
green colowr pods oF dark colour pods. Progtically all the
previous vorkers Yrauwes { 1927 ), Dave ( 193 ., Tokbi (1966
and Cangudi and Chrivastavo ( 1967 ) hawe rouorted the dopie
nance of dari colour, blotched or green with nurnlich blaek
ctreaka over the rlain preen caloured pods, T reculte
obtoined In this respects co.Lirmed the ~reviouws observations,
27 ahg of voeriahility ¢

srodn yield is the charncter of prine 1 porbiuee to the
plant breeder, It L8 pencyeldly governed by o nueber of polly-
senes which are go plex in tlely behoavicur ond ite expression
ls rodifded %o u greot extent by enviromentod footore, This
iz peneradly true of nll other ~uantitstive chorectcrs whieb
are oftcn dreetly associated with yield, iz the inforuamtion
yegording the variation prosent in respect of uch charccters
is irportart frop the plomt breeding point of vitar which bhelps
the brecder to assess superior types,

It has becn peinted out ( "prondix IT ged Toble 3 )
that the vorietal differonces vere sipndficant for ol the
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choracters, . wide ronge of variabion was observed in doys
to 50 per cont flowering, plant hoight, meier of secondary
bronches, lenf aren, nuber of effcctive pods per plont,
weight of 1000 grein and groin yicld per nlant, :nthnasweny
8t ple,( 1973 ) have studied thece characterc und obtalned
the same recults, Variation betuveen the 4u-criant yicld ok
tributing clryoterr, thus indiectes the scoe for the plant
breeder to rale selection for desirohle typeo,
3) Zxretle co-efficient of veriatlon, beyitcohil iy pergentage

shd expected gepethe adgance

Tho yoriction found in different verl ticoc under

study 12 lhe Lotnd of enviremmentel and goreiic components of
variztion. It iz neccsenry to khow the aroy of gunetic
voriability existing, cince that Uill e conciont luheritable
portion : £ the totel varistio:., lmrwver, goctlc co-efficlent
of vuriohil by cdong wouldd not ndigeic promortlou of total
heritable variation. Ihus, the begitabllity coiicales are
bettey Ladiertioi s of kheritcble portlon of vorintlon, The
hepritcbility nercentop includes additive rseix effect, allslic
interocbion doc o dominonee and noneallelic (e o opistasls.
Turber of cecondnry broncher, leaf arcs, nwbeyr of effective
pode per plunt, plont helght, wed bt of 1000 owin, grain
yield peyr wlant and days to 90 per ccnt fiowerlng have shown
HAeh 2eC.¥e The goceve indicatec the genetlc vorlability
present i different characters bat doce not lodicnte bhov puch
of yarishility iz heritoble, Hosi of the chor-olo: hawve
shown Ligh velues of heritability with the czception of grain
yileld per plafst, nmumber of groin ~Or pod, ond nubcr of privary
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bronehes, 4 lov beriteblliity for grzin ylold »ner -lant vas
vecorded by LDathnaswary et al. ( 1973 ) in ‘twrt ond Singh and
ialhotra ( 1970 ) in ‘mung' ( Lhoseolis amreus loxb, ).

In twr, the bigh heritabillty notod for the charecters
for, days to 50 per ccnt flewering, plant leight, number of
secondary branches, leaf ares, nmber of effcetive peds per
plont and welght of 1000 grain will enolie il plant breeder
to seleet superior genotypes based an phenolyaic vuriation
ond these characters will also serve os ludices in Scloctipn
wvork. 4 high gonctic advaned 18 recorded for days to 50 por
cont flowering, number of secondury bramches, mmlir of
cfiective podc per plent, lenf arco, woirlt of 1000 groin and
groin yield per plant. 4 hich beeitalility sccotranled by
8. . Lar genetic gain will belp in predictiag the cficet of
scloecting types with such chameters, Furti.cry, it is @ goodl
Indication of vorintion being duc te & Moh derr e of additive
effvete ( Johnocen g4 pl., 1959 J. The charetcss of days to
50 rer cont flovering, mmber of secondary bronches, lesf area,
mmber of eficetive pods per plant, and veicht of 1000 grain
have hich neritabl ity and similor genetic poin vas vednly due
to additive gone action, and e such s€lection of tlese chars-
cters vould prove effective, Mmber of pricery brmnches and
number of grming per pod weme fourd to hewe  low volues of
heritobiiity a3 well as genetlce poin and thers fore, aye not
likely to respond fovourably to selection. (7 in yicld per
plant had chovn fairly b g.cove and gonotic advance but
lowest heritability estiiate, though moderntc advonec ean be



70

made in thiz character iteself Ly keoping the selection inten~
city at 5 pexr cent, Plant height had expressed high g.e.v.
and heritabliiity estirate but low genetic advance therefore,
little advenee can be rade in this charactor Uhrough direct
solectlon,

The rcsults obtodned by Cengull and { hrivestavn (1969),
ILrewath and Jelawar ( 1971 3, Punog amd Abrars { 1971 ),
ingh gt a). (1972 ), JoskA ( 2973 ), cnd lothnoovany €4 al.,
( 1973 ) in 'tur' are in confircity with thosc -rcsented In
this work,

Frou the estinates of rhemotynie, prooty-ic ond error
vorisnces it con Lo sen that, the genoly le voriunces were
scoaller in vapgnitude for o1l choracters cxcont for plant
hoight wvhieh inddeated thet theagh the worlablic: wvos large it
vas due to covironuentod facltors rother thoan croiynic diff-
erenoes, ‘4t.llor reculitc werce poecorded by Jcoshi (1973 ).
L) Garrelation siwdiec

a) epobycic abd gepotyole coxzslabtion coefilelonts

In the presemt ctudier, the ghensty: ic cod juiolynie
correlation have becn worked cut in mine chrpncter:, vicsg
groin yleld per plant, dnys to 50 per cont Dow ring, nlant
height, mmber of prirery and cecondarxy brinchor, Loof areny
nmnber of effcotive pods rer plant, mmbor £ grolus mer pod
and veight of 1000 pgrins, 0©Of the molyrie wd phonotynie
correlations, the furrer arc less rellolic oo 4hesce ore subject
to the change due to environmentol conditions. The xnotypic
corrclations being estingted ofter el innlin, the o fifvets of
cnvironwental varlations, are however, morr dependnlic,
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In the prescnt studies 1t 1 seen thot groin yisld per
plant is positively and sifnificantly correlated %o daoys to
50 per oent flowering, plent height, muwber of secondayy
bromohes , leaf ares, number of effectivy pods »ner plant,
number of grains por ped, and weight of 1000 grein at both
the phenotypie and genotypie levels, [ imtiny findings have
also bean repoited by Lasapra and lahsdevap e { 1670 ),

Iunog and Abroms ( 1971 ), vingh g% al.,( 1972 ), Veeraswvany
gt 2l.,( 1973 b ) and Cingh end Melbotyoe ( 1973 ) im 'tur?,

A1 the cttribubtes show positive and cionificant
correlation with the yicld, However, the nmmber of effective
pods per plant, plant beight, days %o 50 por cont flowering,
and leaf nrea is found to be the wost relisidc and useful
index for selection for yleld beccuse of thcir high genotypin
and rhenoty«ic eorrclation with yislid, The mmber of secondery
branches is also an icportant chorueter i celection due to
its pesitive and high degree of genetic nssotiction with the
muber of effective pocs per plant, Jeshd ( 1973 ) also
oported that seed yield in Ytur' was positively correlated
with mmber of polds and nupber of bronches ner plant, Kupar
cud llaque { 1973 ) reported that seed yicld wns signifienntly
and positively correlated with mmber of leoves, bronohes,
pods and sceds ver plant and with plant height, “he resuite
obvalned by the previous workers are confimmed in tho ~resemt
study. Froo the study of plenotyple and enobynie correlation,
different genbtic parometers and range of vor.pbililgy, 1t
appeors that the chayoccters doys to 90 per ccnt lowvering,
plant helght, nupber of secondary bronehec, loof ayen, wvelght
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of 1000 gruin and number of effective pods per plent vay be
useful in selection for iuprovement of ‘tur' ¢rop.

b) Forkial. correlation goefficients

Fartial correlatian ccefficicnts help to understand
the relationship between an lwportont chamctors like yield
ard any one charneter eliminating the sffects of rcoalning
characters at a tlue. Phenotyple and genotypic partinl corre-
iation coefficicnts werc worked out for six chnrreters vic.,
grain yleld pery plant, plant height, days to D0 per cent flow-
cying, mober of effeetive pods per nlont, vcipht of 1000
grodn and lecf ayea.

Tras the study of slmple eo¥rrclation coofileients, 1t
has been cbserved thoat the yicld were positively ond highly
significantly sssocdated vith revsining charneters. Dut this
dld not hold rood when particl correlatior cocfiicicnts were
eotipated. /fter allewing the effcet of othcr variables
collectivedy it is found thot grein yield per plant has bighly
sisnd ficant and positive correlation with niocmn hoight mmbey of
effective nods per plant and welight of 1000 groin ab phenotynie
lovel and grodn yleld vith doys to 50 mor cont flowering at
genotypic lovel., It beomre nosmsignificant with doys to 50
nor cent flovwering, at phemotycic level,

Civilarly, the chawracter mumber of effvctivce pods per
plamt with weight of 1000 gr.dn chov significant egative
velues, indicentlng that the varicties with moie nmwmber of
effective pods give lovweight of 1000 gmin, The character
dnys to 50 per cent flovering have shown nonecignifieant
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poytial corrclation coefficients with yield indicnting that
this chapacger bave high heritabllity pescentopge and high
genotic advonec, A6 gopotypic level &b con bo scen thot the
cheracter groln yileld per plant has bighly cdmpdficant partial
correlation coefficient with number of effective pods, plant
height, days to 50 per cent flowering and weight of 1000 gzrein.

The volues of partiasl correlation coefficiont thus
co:nfirm the significance of volues of simpie comelation cok-
fflcients vworked out euriier and indicate that scloctlons
uade onthe basls of numbeyr of effective pod. per plant, plant
holght apd woelght of 1000 grain and folloewed by days to 50 per
cent flowering wouwld e effective.

c) Lhultdoie cormig :

ihe pWltiple corrclation ceefiicicnis have been worked
out to esiiiaie association of group of charcetcere vith yield
elisinating eficets of two or wore ebarsetert. It hes been
olserved that wiknover the eharceters 1like nunber of effective
pods peyr pianbt, plant beight snd wvelpght of 10700 pfaln have been
included the ‘.' walues are of very blgh oxicr., It thus appears
frou thesc studles that the number of pods nor plant, plant
helght amd welght of 1000 grin follwwed by doys to 50 per
cent flowering ond loef area are the meott lmportont eharncters
on vhich wore selection pressure nay be exmrtcd (o nake impro-
vasent in groln yleld per piant,

ation goeliicients

Qa) Forkds cgresslon coefficicnts
'i ké;a peant byeeder 1s privarily intercsted in the yield
L'

of cropfubich e Is working. DHowever, in thw colectlion proce.
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dure, yicld is detcrmined only ofter the hervest of the
crop. 1f the contribution and relationshd; of other
related characters towards yleld are known, the informatlon
would b highly wseful for early sclection of tix uaterisl
undeyr study, The partinl regression coefficionte for
vield with reraining five charncterc weye voried out. The
results obtceined have shown thot the vaxivanm contributlon
towvards yleld is made by the charcceter, numicy of cffective
pode per plant, followed hy character weight ¢f 1000 grain
ond plent heipght, The contribution by chowctor lect! aren
I8 negative, The data on relative mangituio of polencies
indicnte that the copbinations of grmin ylold with numbey
of effective pods per plant and grain yleld withweight of
1000 grein folliowed by gyein yield with plant height are
highly effective in contribution to yleld,

The considerntio. of the trend of rooulits obboined in
respect of parometers 1ike genotic cof¥iciont of variation,
heritability rercentage and expected geretic advonee and
those obtained from simple, partinl and wwdiirle correlations
nod partisl regression coefficients, thue reveel the results
ohicined in both the stwiles are 1. confipmity wvith eaoch
cther. The values obtalned by heritability percontuge, coew
Ifictent of voriation and expected penetic advonec glve droad
iden regording the scove of seloction baged on individual
chayacters, hovever, from corredation and regression studies
role of various eharacter cosbinations have becn elaborated,
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The heredity nature of those importont oranters
being wostly of additive type (Johnson gt al., 1955 )
ivprovenont programme is likely to be rewarded Af proper
selection pressure is npplied in respect of ludividual
charcctors and characters combldnatlion discwcsed here,






- LaRg & E
o - 5 L i
" P By - 3 - . " ™ - Hf i}u!.ll..lli..

s
gy v— e — T— . i . .l.-l.n1. . . P = .
R S .n.m ¥ Fﬁ..ﬁ-in. _-..-ll.:lli!.
S S St B e T R
o Bt Y .-.._w. yu. s ke g _.H... - 3 ..._.|-.._,... et W

.._.,ﬂ.“___..nna . ey s # = p -

7 g

B R ' LAy g e o :
Rt s e _

S g

...r. e
« .
r._.‘.“ o e -
)
i b
o

2 oy .._.......-..ﬂ._...rvm

e, s i L RCTRPUTRNE T T
S e—— e

PR N S P




CHAPTLR VI
SUMMARY BKD COLCLUSIONG

Ihe present investigations were undertolcn in
seventy-nime varicties selected from the gemplasu of the
Pulses Ipprovement Schepe, Mahatma Phule Krishi Vidyepeeth,
Rahuri to study the noture of variation &1 *turt (C.gcajan,
(L.) E12dsp, ) in respect of qualitotive and cuantitative
charoeters during the year 197475,

i. The cbsexvations for nualitative chorncters like
Nower colour, fowvering Labit, leaf shape, 'eaf cclour,
seed coat ocolour amd colour of gryeen pode were rocowded in
79 differont voristicc under study, The voricties oppeared
e be wore or 1less homogenous for the cualitative chayocters,

2. Iipe different characters were sclected vic.,
days to 50 per cont flowering, plant height, nunber of primary
end secondary brapehes, 1eaf mrea, mumber of effcctive pods
per plant, mmber of gralns per pod, weight of 10°C groin
and groin yield per rlant, for the study of ronge of varia.
bility sigificance of gensml m@on voalueo, gonctic coeffi.
cient of veristion, peritablil ity percentegn, cxpected genetic
advainge and simple genotynic and shenotyplce correlation
coefficicnts, FPartial and multiple eorrelation coefficlents
angd partisl regression coefficients were vorlwd out for six
differcnt chayocters including grain yield per plant wvhich
showed signifieant correlstion with yield,

3. Ihe data on mnge of variability and sipnificance
of the weans indicated thot sufficient variabllity was present
in the varietics uwnder study.
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The olservations on genetice conffileiont of varlation,
heritability percentage and tie expected genctic advonce
thowed that heritable voriction was present for the chag.
cters days to 50 per cent flowering, mmber of gsecoldary
bronches, leaf ayea, number of effective pods per plant,
and wolght of 1070 greire. These chaoracterc shoued Mgh
heritablility as wvell a8 high gonotic advanee viich wns
painly due to additive geme action, fndieating thot 1f these
truits be selected would be maintaimned in following generations,
ipe none-addlitive type of geme action was indlepnted for the
trolts with 1ittle importonte.

., Values of zimple phemotyple and genotyie corre-
lation coeffick nts in yespect of groin yield per plant age
highly significently comrelated to dnys o 50 -er cent flover-
ing, plant height, nusber of secondnry branches, number of
effective pods per plant, leaf ame, numbey of grolms per
pod ond wvolght of 1000 grain.

5. i1artial correlation coefficients volues vere vorked
out at both phenotyple and genotypie levels. liipghly signi.
ficont wvolues of partial correlation were obLtoineC between
grain yicld per plant and plant height, nupber of cffective
pods per piant and wvelght of 1000 graim at phenotyic level,
Partial correlation betwecn groin yleld per plant and days fo
50 per cent flowering wes highly significont ot genotynie
level but non-siprifieant at phenotypie lovel,

6., Hultiple oerrclation coefficints wvore colowlated
to find cut the contridbution of varlous cotiblintions of two
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to five charocters, 1t was obseyvcd that e coobination
of thres choaracters, viz,, mmber of pods por plont,
plant bheight and weight of 1000 gruoin bhawehaximwm contrie
bution towards yield followed by the combinolioms of doys
to 50 per cont floverdng and leaf area, The rclolive
megnitude of potencies also confirped thepe cbsewvatlonm,

7. ‘rartiasl rcgression coeffiicients of yleld on tix
five yicld contribwmting chamcteors wvere estinnted, Fronm
the resuits obtuined it onn be seen that the voaxioum contri-
bution towards yidl is pade by the mumbey of effective pods
oop plant fallowed by characters weight of 1000 groin ond
plant height,
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Data on qualitative chagacterys
(AdDbreviatione ),
1) Flower colour $ Y = Yellow floweys.,
YV m Y&llwduﬂmr with red veins

roce) Suvrface

o the /bask of stendard petal.
Ceily = QNW %ﬁtﬁ.

2) Fiowering habit 1.0, = Indeterminate,
Dat, = Detormtnste,

8,0 = Lenlm-determinata,

-

3) lsaf shape t lant.= lLonceolabs.
Lin. » Lineay.
E = lound
¢b, = Cbeordats/Clovate

%) Leaf calour + L,0. » Light green,
2 DG, m Dexk green,

) Secd coat colour

D, = Dirty wWhite,
1 L.B. = Light brown.
B,B. = Dork brown,
B, = Black,
K.B, = MNottled brown,

6) Colour of green pods
G.,P., = Oreen with purplish dYilack streais,
¢ = (reen,
D s Dara,
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21, LGP B  105.% 109 6,6 0.8 13,29 1750 3,57 92.9 b2.00
22,haballadd 100.,0 145 4,7 7,7 2.9 102.8 3,75 132,3  33.26
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25.0e18e0  WeRed 10 140 6,7 7.1 20,97 207.0 3.51 95,0 51,38
26, P Cull 96.5  1.37 bude 6,1 LA 2026 322 98,9 T390
27 Jlow1hE 955 1.4 5,0 6.7 18,70 133.6 3.56 105.7 40,38
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