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SLAPRLR
IMIEODUCE Lo

Pulses ocoupy a unique position in Indiou Apriculiure
as they not only provide the high protein component of the
average dlet but also restore theo fertllity of indian soils
in the absence of adecuate wamaring by virtue of thelr pyte
stosils wiith the nitrogen fixing Lihlzobla. Pwlscs offer
perhaps the only, and certainly the wmogt practical, weans
of splving the protein-velmitrition probler: in India at the
present siage, es 1% nay take pany years to bring about a
maJor advonce in the production of high proteln foods of
animal ordgin ( vwanminatban and Jpin, 1973 J. Ibhese crops
also derdve thelr importance from their relatively low
water requircuent, becsuse of which they cecupy o signifi.
cant position in dryland agriculture,

Uifortunateldy, the pulse yields revain at o low level
ang pulse production is elther stegnent or dronping. ihe
per capita per day gvallability of pulses in lanborashira
State 1s 39.% gu as against the requirenent of 8Y.2 gn in a
bolanced vegelarian dlet, This desands shoocing up of the
present yleld level of 335 kg per hectere to 72% :g in the
irwediate future as the possibliity of extending orea under
pulses 1is meagre. Ly the turn of the century .o present
+tate populatdon of 550 lavhs is likely Lo got almost
douliled and so also the demand for nulses.



Tur ( cadanus cajap ) is the post important pulse
¢rop of Kaharashire State, bHabarashira ramks first in the
Indian Union as far as avea under thia crop is concerned,
The area and production of tur in the State are .09 lakh
hactares and 1.99 lakh tonnes respectively ( 1972-73 ).
However, the productivily reneins as low ap 392 Lp ver
hectore. Substantial incresse in the productiviiy of this
arop cowld only be brought about by collecting and evalua~
ting diverse germ plasn and using sultable parents with
wide genetic base in the crossing to buudtg. diverse gene
pood.

Cajarms has been reported to occour in the wild state
in Africs, in the veglon of the upper Mie and the coastal
districts of Angols. It wes found in the sgyptlan Tomba
of the twaelfih Lymesty ( 2200-24% B,C. ). Hence, Watt
( 1908 ) concluded that Colapug might have becn native of
Afriea. iloweover, Vavilov ( 1951 ) conpidered lndia as the
origin of Lgjanus., ihe first axchaeeologicel record in
India comes from Satavehan Bhokaprdan which dates to
200 L.C, = 200 A.i. ( Enjale, 197% ). learly complate
chrorosome howology has been reported between Coliarg and
atylosia, & wild plant growing in the Western Chots of
Mahsrashtye ( Kumpor and Thombre, 1956 ), lctwithstanding
the controversy regording the centre of origin of Gajapus,
it would be worthwhile to evaluate the wealth of diverse


http://pu3.ee

types of Calamp being grown in differont ports of the
Ltate and to extract hitherto unexplored useful genes,

The discoveries of the high lysine ‘'opacuel' and
*floury~-2' putants of raige ( lLertz gt gl., 196G+ elson,
gt al., 1965 ) and the high protein and lysine pome
'Iidpraly' in barley ( lingeberg and .arlson, 1940 ) have
stimulated the search for genes coneerrdiy the mutritional
aspects of Inportant cultivated ¢rops.

kith the objectives discussed in the preceding
parcgrophs, 180 cultures of tur selected frow the local
callection frou hghoarashtre and 19 spontanecusly ocourred
tur nutants were scresned for ecompnic ehoractors and seed
protein content, Sone of the mutants exhibilt a syndrome
of characters and some degree of sterility. .eunce, they
were suspectod to be aagoelated with chrouosonnl anoualies.
Lhey werey,therefore, sibjected to cytogenelical annlysis,
The pesults oblaoined in this investigotion arec presented
in this dissertation,
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1) Cytological studies

Basudeo Roy ( 1933 ) vas the first to report the
sonatic chronosone mmber of pigeon pen as 2n=22, This
mmber vas confirwed by the studles of lrishnasward and
Lapgasward ( 1935 ), lmdthant ( 1941 ), Pathal: and Yadav
( 3951 ), Kajjari ( 1956 ) and Joglekar and Deshmulh
( 1958 ). Irou thelr cyto-taxonomic studies Deokar and
Thakar ( 1956 ) reported that the diploid chronozome
mober of Lhjanus indloup, Atyloria ldoeals wid 4.perdca
is 22, ligcantly Akinola gt gl. ( 1972 ) also reported
that 4in pigeon pea 2n muwber is 22,

11) Bolyploddy

Kumar gh ade ( 1945 ) incuced ento-tobruploidy by
the applicction of colehdeine in avhar. L to nultive-
ient forwation in welpsis, tetraploid wos particlly
sterile, Pathak and Yadav ( 1951 ) obsewmved spontanecusly
originated hexaploid and tetraploid plants. iexaploids
vere sterile and tetraplolds were partially sierilie.
L'eruz end Jadhav ( 1972 ) reported aneuploidy { 2n+l )
with 23 chrowosonas, palring being irregular,

iI11) Uubaldons
Singb at al. ( 1I9%2 ) descrxibed & mutont bawing
obcordate leaves with cbtuse or wueronate icaf apex,



ihey no.ed 1t as Colanus gboordifolis bingh. Ueshponde and
Jeswond { 1952 ) observed s prostrate mutant uith veal stew
and branches and prostrate habit of growti.

Chawdhard and Patil ( 1953 ) reported a creeplup
wutant in Cpjanue gajap which put forth all its lateral
branches close to ground, Ihe gtem and broieivs vere weal,
giving creepling appecrance, lamdya pi ak. ( 195% ) observed
two mutants In the progeny of s cross betuecu -2 and
101 w.he s (X, M lound leaf wuicant " baving obvate lecflets
vith rounded base and apex, and (1i) " Tiny “e¢af rutont "
which way dworf, early maturing and having scoll ieaflets,

majiart ( 1956 ) reported a mutornd with cbecordete
leaflets and keel petals united at top, ¥urthcr, its
pistil was polycarpellary and apocarpus.

Joglelmr and Leshomalds ( 1958 ) reported Gvo putants
{1) Untfoligte ( simple leaf ) and (ii) Oval~-cblong trifoliate
{ compound leaf ) which they counsidered as new varigties
1.0, Golanus gajen var. bpifolleta and Cojarmg gulap var.
gyal-pblongtrifoliata.

veshoakh ( 1959 ) observed two mutants in tur, Ome
of thep wes tall, unbranched, sterile and vith bDigger
leaflets, while in the otber, wvhich also was sierile, the
flower bude develeped inte brunches, having threadilke
sepals, Doeshoukh and Phirize ( 1962 ) cbserved o fiat pod



putant in Cojanue cainpn. Abraus and Velss-Fortung (1962)
isolated a mmber of nutants in the variety 'HKakl' follow-
fng irrediation with gatwe roys and neutrons.

Pathek and Singh ( 196+ ) roported o nev sterile
uutant which was bushy, taller than the perent and
xerophybic in nature, Dhatoagar gt al. ( 19067 ) observed
o fasciated mutant with purple colouration on the sien,
which was venk and curved in sevcernl places. Yhe bronches
vwere fused vith the ugin stem at the place of eperyence.

iV} Aptbesis and Follimation

Howerd gt ads ( 1919 ) observed thol under Fusae
comiitione, the flovers opened ot any time during the day
from O f.ile Y0 5 pei.. und yealned open for cbout a day
and half, In bud the anthers burst a day Lefore opening
of flowers, JThough cleistogany is & rule in this crop,
naturel cress-polliination brought about by becs and other
insects wos found to be common. lioward found 2,25 to 12
per cent cvossing in this crop. Simdlar verc i obser.
vations of lahate and Lave { 1931 ), Shaw gb ad.( 1933 )
reported that natural Crossing, brought about by insects,
ronged from 0,195 to 7.99 per cont under FPusa cornditions,
the uverage being 3.4 par cent,

radan gb al. ¢ 1o49 ) found that undor liiphad
conditions cross~pollinaiion in tur was to the outent of
19 per cent, IThey classified this erop under " (fien cross



pollinated group ", Subramanlyam ( 1950 ) reporicd that
anthesis tool place betveen § a.u. o 10 p.i., the Laxi-
nun rate of anthesis belig Letween 10 a.i. L0 12, noon.

durge Frasad and liarsinlie burthy ( 1963 ) reported
that the dehiscence of anthers took plece at 36° to W°C
teuperature. Jsbrowe ( 1967 ) observed that cross polli-
naision ranged from 5.47 to 6.33 per cent. Veorswany
oF at. ( 1973 ¢ ) found tbat the vaxivum anithecsls ocoured
between 10 to 10.30 a.u, and gave maxiwum sewiing of pods.
V) Genetic btudles
1) Tabit of growth

Krass { 1927 ) was the first to study the inherti.
ance of different char.cters in pigeon pen, ¢ found
1 2ald : 2 intormedlate 3 1 dwarf segregotion in the
erosses of dwarf and tall types. U'Cruz @b ol. ( 1971 )
veported the ratlo of 3 tall @ 1 dwarf in the cross
between obecordifolis and rehar.

Kuar ang Thowbre ( 1956 ) studied the inter-
generic cross Atylesia Jlnpeota ( semi-erect ) Xx Lojamus
cajan ( exect ), Ibhoy found thot seni-ercet Lavit vas
dondnant over the ercet habit of growth. Jeolar znd
Loruz ( 1972 ) stwiied the inheritance of growti hiabit
in the cross bDetween obeordifolia ( li. blacl. ) and purple
grodned., ihey found 3 spreadiug ¢ 1 erect segregation
in Fye



leckar gt al. ( 1972 ) reported thet Lronching
habit vas poverned by two compleventary gonos and obtalned
the pratio of 9 spreading : 7 erect. larkhedc ( 1971 )
obaerved the rotio of 3 spreading 1 1 erect in the crosas
between H,p'. 82 and white grelned type.

Leshpande and Jeswani { 1952 ) oboeyved tlLat the
segregation of norwal and prostrate plant habit followed
311 segregotion. katdl ( 1971 ) observed sinilar nohoe
gende inheritonce of 3 erect : 1 prostrute in two crosses,
viz,, tiny leaf x prostrate and prostrate x obeordifolia
( &, blae. ), beokar gf al. { 1971 ) reported in a eross
between creepi g 3-2+8 ard prostrote, three gones giving
the ratio of 45 erect : 9 cyeeping : 10 prustrate. Lhinde
&t ad. { 1972 ) reported the digenle ratic of 13 creeping ¢
3 srect in tho cross beilwveen creeping 3-2-8 and red grained.

2) leaflet mubeor and shope

sivekaran and lapebhadran ( 1958 ) detected a warker
gene in Lgjanue calan whieh produced oblon; leaflots with
obovate apex,

Degluvkh and iekhl { 1960 ) studied whe ivheritance
of ieaf in cur and observed that the trifoliate condition
and pointed apex of leaf were doninant over the unifoliate
ang roundisb apex respectively. These twp characto:s
sogregnte on 9:33311 ratio.
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Depimukh ( 1969 ) studied the lxberiitcice of
leaflst sbape in the crosses between obeordifolin (ii,0r,)
and arhayr and obtaingd the rotio of 49 lanpeolato 1 19
otcardate, lie comluded that two duplicate ( gbeltl and
ﬁbeltz) gones and one inkdbitory ( 1 Qbelt ; gens were
regponsible for leaflet shape,

Fatil ( 1971 ) reported the ratic of O ovnl s 3
lanceclate : & obecordate in the oross beiween the prostrate
and obcordifolia ( i,Il, ) mutants, Chandhard ( 21973 )
otserved a ratio of 39 lanceolste ' 25 rouwnd in the cross
round lecf x U.P.51,

3) Stem _goloup

Hayeuz ( 1970 ) obsorved the ¥atio of L5 purple !
19 green in the oross of roundleaf with white grodned.
However, the studies of Pharande ( 1970 ), »'Crus and
Degknr ( 1970 ), Patil ( 1971 ) and L'Cruzs g ai.{ 1971 )
indlesed vonogenic dowinance of purple colouy over green
colour of stexi, Jieeranda) ( 1973 ) studied the inheri-
tance of stem colour in the crosses obecordifolia ( i,Ek,)
x HoP.82, and obeordifolda ( N.Gr, ) x i.F. Jlond obtained
the ratio of 9 purple @ 7 green. Le also roported the
ratio of 3 purple ¢ 1 green in the cross betveen creeping
3-2-8 and Li.F, 82, kujawar ( 1973 ) observed tho ratio
of 3 purple $¢ 1 green in the oross obcordifolic { i.Bl, )
X arbar, and gave the gene symbol 'Est' for sten colour,
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W) Llgvwer coloup
Show gt al. ( 1933 ) obgerved 15 typos of fiower

colour in tur. Dave ( 193+ ) stoted that e flover
colour in tur vas generslly eilthey plain yellow op with
yellowkha rod veins. In addition to these, tlirec other
forue viz,., orange, purple and yellow with purple veins
and diffused purple base were alsc found by bin,

Patil and LU'Crug { 1962 ) studied the inhepitance
of wvhite floweyr colour and cbtoined the ratio of 49 yellew
15 white. Pharands ( 1670 ) reported the rotio of 9 purple
vith yellow strips 3 3 purple 1 & yollow for Colour on the
dorsal surface of standard,

Deokar amd L'Cruz ( 1972 ) obseryved the mibtie of
9 orange yeilaw 1 7 yellow, for colour of venirul surfuace
( V.&, ) of stendard petal while the colour of dorsal
surface { DL, ) of stundgard petal showed the rotlo of 3
orange yellow ¢t 1 yellow. Mujewor ( 1973 ) obsewed the
segregation for colour of V.5, of standard petal as 3
orange yellow ( with difiused pupple bese ) : 1 yolilow,
Jambhale ( 1973 ) reported the segregatdon for the colour
of V.5, of standard as 207 yellow : 49 whito.

5) Epd polour
fross ( 1927 ) reported the dominnice of taroon,
blotehed pod colour over self coloured light tinted.
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bestmukh ( 1960 ) observed the rablo of 39 greenish black 3
25 green with purple streaks in the cross orooning J=2-8 x
vhite. In a-wother cross, obcordifoiia ( li.Gxr. ) z arbar,
ho oLserved the rutlo of 3 green with purplo streais 1
green, liayeem ( 1970 ) found .he ratios of 17 green with
black streals : 1 preon with purple streaks for row pod
colour, and 3 maxoon ¢ 1 plain for the colour of 4Ary pods
in the oroes botween dwart and cremmy-wvhibe. Looitar gt ng.
{ 1972 ) reported that pod colour was controlied Ly two
conpleuwentary, one inhibitory and one anti ixhibiloxy
genes, They obtalned the ratio of 117 purple with green
styeaks : 139 green with purple strea.s, otldnde gt od.
{ 1972 ) found the ratio of 3 black diffused : 1 black
streaked. Teerandaj ( 1973 ) observed the rutio of 9 green
with purple patehos : 3 green with streake : 4% grecn with
diffured purple colour for raw pod colour in ithe cross
eyeeping 3-2-8 x N.P, 62,

6) Seed coat colour

beve ( 193% ), in the cross of white and purplish
black seed coat colour, reported that FJ. vag having purplish
black sead aul Fa segregated into 9 purplish Llac: 3 3 vhite
¥ith purple spot § 3 brown : ] white, Thw , the inheritance
of seed coal colour was determined by the inboroction of
two genes.

Ahdre { 1967 ) obperved the watio of ¢ vod 3 7 light
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rod, in the croes unifoliate x obcordifolin ( L.Gr, ).

I asnothey case he observed the pbio of 49 1ight brown ¢
19 vhite, in the cross obcordifoiia { &, Gr. J x
obeordifolia ( Delbi ). Leshmukh ( 1969 ) iound 3 brown
1 whito segres:tion in one cross and 9 fawn ¢ 3 Lrown s b
white 4n ancther. Fatil (1971) also repoxted O fawn ¢ 3
brown t & white in the crosg tiny lenf x prostmte.
Prerande ( 1970 ) coufirwmed the zane yatio in the cross
white grained x obecordifolia ( 4, Gr. ), In tLhe cross
creeping 3-2-8 x prosir.te, Deckar gt al. { 1071 ) oleerved
the 1atio of 3 brown t 1 white, labtil gf pi. ¢ 1972 )
reported the ratio of 63 reddish bLrowm ¢ 1 wiite., In the
cross vetween creeping 3-2-8 and purple prodacd, Choudhard
( 1973 ) obicined the mtlo of 3 purple s 1 crowi. In
another cross, purplie gruined z L.b, O, ho observed the
segregabion of 45 purple s 19 brovi.

77 Linkege studies :

Eross ( 1927 ) reported o linkege betueon cextain
charocters like flover colour, ped cololr, secd coub Colour,
seed shape, rod size and positieon of laflorescercc. bave
{ 1934 ) deiected a complete liniage betwech oyange yellow
Novers and purplish black seeds,

seversl workers have detected linkagy betuecn ddfi-
erent churocters in differont crosses which are listed below,
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T A VN orrger i b W

vhar.cters 1inked

P ]

Urowih habit wvi:h pod

Pod colour with Beed
coat colour; voin colour
on doresl surfoce of
standnrc vith ped
colour and secd coatb

Stew eolour with lenflet

Lranching Lovit with
le.flet chape, seed
coat colour wid stem

Colour of V. of stan-
pelal vith seed
coat colour; lLeaflet
shape viih vein colour,
leaflet shape vith
secd cont colour.

Vein colour with habit
of growvth ond secd coat

Colour of V... of
stondard petol with
seed coot colouxr.

Lged coub colour with

Aygthor “roBs
bPatil and Creeping 3-2-8
Ltrus(1969) % Found leaf colour,
Leshmukh ¢ ing 3=2«8
(lo606) x khl.e
Cheordifolia
(R.Grgl' X -’*I‘h&!‘
colour.
Fharande Sy B2 x
{3970) Cbeordifolia shibpse.
(1‘*.@!‘.)
Abher (1970) pungleaf x
H.P, B2
colour,
Chandhard Crecping
(1973) 308 X aord
P graineds
ound leafl x
N, P, 51
Hujawar Frogtyote x
(1973} Avhar
oolour
Arhar x ¥T:
srained pure
Rarkhede H.l'e 82 x Hed
{1971) Groined

seed chape; seced coat
coloui;;;it;h Alcg.gtg of
petiolulej seed shape
with length of petiolules
Sggg shape with leaflet
shape
Length of moticlule vwith
ped coretrletion

L T T
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V1) Xield oz yield componentg
Abraug gL 8l. ( 1969 )reported that yleld, date of

flowvering, plant height and secd weight vere wore influenced
by the interaction of variety x yecr than the inberaction
of variety x loecution x year, Ganguli and Lhrivastave

{ 1969 ) obsexved a wide range oi phenotynic variation in
the muber of ieaves, pods and seods per platt plant height
and seed yield per plant and a nayrow rznge in the number
of total and fruiting branches per plant, pod lenchh,
mmber of secds per pod and 100 secd weight

Dasapra and Leladevappa ( 1970 ) reporfed that
plamt sprecd and numoer of pods peér plant vere signdfi-
eantly correlated with yleld of seed per plont, Sharpa
8t al. 1971 ) stated that yield wae positively correlated
viih spre:d of the plant, muber ofsecondary branches,
afiective pod bearing length and pod manber,

Kunpz and Abrsms ( 1971 ) observed thiot seod yleld
wos highly positively correlated wvith mwber of pods per
plant, to o lesser cxtent positively correlaotcd with planc
height and 1li0-secd veight and vas negatively corrolated
with doys to flowering,

Khan and liachie ( 1972 ) roported that soud yleld
vas poasitively correlated with plamt width, length of raln
branch, number of pods per tain brohch and per plant,



15

threshing factor and grain t strow ratic, -~echor ond
Higam ( 1972 ) reported thet seed yleld per nlant vas
correlated positively vith mumber of brunchos per plant.
‘hey also reported that there was positive correlation
hetwveen nuwber of branghes and nutber of pods per plant.
Vooraswany gk gd. ( 1973 © ) reported that naiber of
branches, clusters of pods and pods per plond were maln
cheracters which contributed to yilold of red groc.
However plant helght and nmuber of days oo flawver were
also useful as phenotypic indices for selection.

Soloman gt al. ( 1957 )} obtained 24%,% por cent
hybrid vigour for grain yleld in tur, Vecrsuouy gt al.
( 1973 a ) studied intervarietal hybrids and ouserved
beterosis for plani Leight, plant spread, numiber of bran-
ches, nuuber of clustors, mumber of pods and days to
50 per cent floweying.,

sharma gk ade { 1973 ) studied genernl and specific
combining abliity in a dialiel set., 'ihey observed higher
heterotic effaect for plant height and seed yield, ihe
general combining ablillty varliances showed predoninonce
of additive gene action.

Vii) Juplity aspects

Pal ( 1939 ) reported that red gran cortoins
falrly good amount of the amlno acids, lysine ( 7.03 per
cent ) and Arginine ( 5.84 per cent). ihorat (1955)
regported that there was wide range of variction for protein
and coocking quality.
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Shankaran and Shrindvasan ( 1963 ) roported that
the exotic tyre i..5. 9311 was peoorcer in coocking quality
than tA.l, They also observed that the vediw. and small
sizged dnls ¢oockod easlly as compared to the big sized ones.
Sanches-iiieva gk al. ( 1900 ) observed thot vhen nigeon
pea matures, there was an increase in the ct arch,alcchols
insoluble solids and total solids content cnd in specific
gravity and decrease in the intensity of greon pigment.,
heober gt ad. { 1970 ) repoxted that in pigcon pes, the
differences due to varlety were about as preat as those
due to locaotions and both variety and loczilon had signie
ficant effect on the protein content.

Singh & ad. { 1971 ) reported that nrotein content
was not affoccted by dates of sowing, plant ponulation or
row spacing. Pletri gb al. ( 1971 ) reported tint the
fertilizexr treatuents had no effoet on protein content of
dry seed of tur,

Gingh gb ad. (197% ) reportd that there were signi-
ficant genovyrie effects amd genotypie x censon interactions.
ligne of the cuality characters vere associztoed with seed slze
and days o waturity. heritebility values for protein,
nethicnine and tryptophan were 57, 70 and 79 per cen:
raspectively .

Abrars ( 1960 ) reported that the eifect of giblerlidie
acid on plant Leight, flowering period and ylcld of green pods
of pigeon pon was non-significont,
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VATERIAL 40 _JETLODL

Fart-1

{he material for the Part-l of this iiwestigation
consisted of 180 cultures of tur sclected fron e local
gramplast ¢ollection being naintolned by tiic Fulses
Inprovement tcheme of Mphatrns rhule Krishi Vidyupooth,
Haburtd. ibe nawes of the cultures are listod in Jable 1,

“able 1 3 Csruplast cultures used for the i .vestigeotdon.

[V A T A

kel eld  124el0e10-1
Le2 8% E=16  132-iie3=h
bom3 L3 L7 p I BATRES ¢ P Y
beh 45 Mel8 371
Hab 1l2=2=1 }=19 Hmled
R 1on2e2 lw20  10ImhieleR2wdi
| W 11l-13-1k4 lw2l  101ewi
B 116=25-34% Lim22 Walior.40
heQ  106wB.9 liw23  um23-10
FulQ  106wiinGe2 Yom 2l Lo w3
Hell 1161 Le25  30=27
Eel2 1261 w26 7=iC~-11
-3  126-uS w7  Peliw3
Lol 103~teb=? Le28 L0k
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Table 1 (Contd.)

T
bm20  GulBel
Fm30  Swlle
I«31 31-23
L=32  31-25
bim33d  76=1i8e1
Leldd 76-18-2
Kew3f  36=22e0
He6  36-22eW
=37 36=2«Lr
Hel8  36-0-M
Km3G  36-3-
je%0  3le2iebr
Lelil 2214
mlt2  76=Gel
heltd  P6.12.07
Lty 76-17
Mekt  76=2
Lt  76-Gm2
Lel?  76-9«3
Eel8  1hB=12
Lieb9 157k
=50 1595
lie8l  365-11
Ka§2  5Gul

. odtme
1-53  170-4
FIATS 196-6
Fe55  10labell
LeB6 335
lwD7  3-30
158  4deg-lel
LeB9 12827
He60 k29023
=81 20 w20
L-62 2003
103 2010
e 230-1lel
b5 230-102e2
Le66  252-11
Le87 25852
l=-68  238.11
HeG9  240-8
L0 2E-13
Ll 251~k
bwy2 20315
1im73 250-2
La7l  24=3
1«75  244-35
bLe76 25535
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Iable 1 ( Comid, )

Sy. Koo of t»haw' LGP, Lpgic ;f‘ tlhm o
Ho. culture . __iia. __caiwe
Ee?? 255=35.k Me101 ¥
Ea78 23714 Fel02 Cel3leldmllels$
lim?79 731 { C x b type) }Lel03 Linoni 3eBelele3ell-d
FwB0 90«1 { G x kL Lype) l.10%  sarchi
helll  30%=d (C x L obype ) 1=l05 1hullge)=05
LEe82 112« ( v x 1) Lypo) 1=106  Hndioeiedd
bmB3  lePel BelQ? Dl iceSwdly
Bl Domlbmld hel08 Ll ineG5%
heB5 & I=109  Lilzmds Jp=l5-15-1
HeG6 2 w110 Steceda Vijapur
Yim " i 237 (OR STy 7 PR §
b33 L=l Lmidl? FUsDe w30
lwd3) U2 imil3  Lel32(U,F.)
E=G0 ¥ Melll Pall32(U.k.)
M=l G Lell5  .=06 (Llackish)
hef2  liabr P11l ZeGlmu
w93 1elell§-W Haldl?  iimombO
| X lml3B  Booplyeld0
Lm$8 L Fmll9  Ron upeily
IwG6 L 1ml20 lieialtQwd
=97 & I=121 bl .i - ilod grain
=96 P el ei{vere)
legg L Hell3 i (D
b=300 O Lafily Fpoztrate

e e e e e+ oo o , .
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o o3 sore of the Sr. lione of the
No. culiure Ho, culture
L1295 hound leaf bl OwZe3-ll
lhel26  Cresny 9=1 1ml50 3wle3lel
lie127 Creany=6 1=151 Seleiywd
l-128  Gieordifolia Lwl52  Selelel
w129  Portialsterile 24=Bel Iwl53  8e3i-0-Y

1.»130 Yartial sterile 139-4 IwliSh  loedeR
f.el3l Portisl gggit;x‘.?w Fwl55  Lbwl=z=ib
La32 i w46-401(louthen) (med56  Lewle?
Nel33 0.2 lwl57 Llell-1=16
Fiml 3 IR }el58  Blwla?
1135  213-2=3 Lwl59 12ele(l=3
Eel38  1e2-9-3 Lel6D  5=0=5
beli?  lelf-lel 1=161 ep7-l
(138 Culm@=2 Lelf2  3=108-2
(=139  7-12a5.L 1~163 G821
Lol 16e3=ie2 HelBh  1=3-22
Ledil  3ede5e2 bel65  Selie]
el 1e75=2e7 Led66  1iel05el
lim1ie3 1eli=G=11 Pedtf  Aew(7=3
Ledith  7wl-Ga7 iw108  12«50w3
Ll le3e2el6 b=169 12«i0lwl
Imlith  le3-3-18 Fal?20 1lel43el
Lel47  Bel=2el =171 Lo=luSel
w188 12e2-2-11 bel?2 12edllel

vont'd

g

-
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Loving

ihe experitental naterinl was sown in the harisf
sg 802 of 1073 1in meddws ulack soil, fertdliccoe uiuh 15
cartlesds of ¥, ¥,0.., 20 kg .. in the foru of urcr and J0 kg
I":g{“-"s inthe for of single supervhosthate er lLectore,
iWo rews, ecch of § wetre length, vere sown ner ¢. lbure,
~0e spacldig Letween two vows wos 2' and LeluGui ploins
withna yow wus 1¥, sdve poonbs vwere seleclod Puico.dy in

gach cultuye for suudying varlows characbus .

sharecters siudied
1) Lobit of spowth

Labit of growih was noted st whe ticg of Lalupdiy
ol culdture vere groupea broudly inbofolldow.iy, clasues,

i) Lrece (44) vendeerect cual (4ii) sprecdlig

u@igict wus recomied ob malurivy ol wos Lecoured
in centitetycs frouw Lhe 501l surince Lo tui 4, of Whe vodn
sber,



3) Leaflet shapg

This wae recorded before uaturiuy on fully developed,
represeatative leaf and cultures vere grouped lnio follove
ing clagses,

1) Linear (2) Lanceolate (3) Ubevate/cbcordate (&)
ovuie and (5) Oval

) solour of plet

Cbserv-tions on sten colour were recomed at the
tine of flowering. Ste was eighter light or doric purpls
or greea in colour,

5) Hlgwer coloup

+he colour of flover was noted vheun vost lantg
filowered ond vhen flovers vere fully open. volours of
back of stondord yetel, velns and eye spot on the standard
petal vere nlso recorisd.

6) Leys. L flovering

ive date on vhich 50 .er ccnb of planbc 1u the plot
had flovwercd wus taien ng date of flovering, Froo thisg the
nunber of daye for flowering wug calculatod.

7) Luys 10 raluriiy

The nuber of doys for caturily was colculated from
the date of sowi.g and dote of Laturity. <o ¢.te on which
sivost all of the pods vere dry and ready for harvest was
tasen ag date of maturity.
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&) lLucber of pods per plant

Iive plants of each culture veyc selccied and on
exch of the selected plants all Whe pods contoloding seeds

waye counted.

93 lunber of seeGs fer pod
Un ench of the selected five plants five LWy
developed pods were taken and nuuber of seods er pod

“ere rogorued.

10) gruin yield
ibe pgrin yleld was recoyded on plob Losis from
which yleld per plant vas computed.

11) sest velght
ror this well devdloped 1000 gradns of euch culture
uvere counted ond welght was rocoyted,

12) protein sontont

+he ndtrogan contoeld wos detertined LY iLicro-
jelaahliuothod ( 4.0,4,0,, 196+ ) as follas,

100 mg of powdercd sample was trommferred o miero-
ijeldahlsfissk., Yo this were added 2 ml of 1 por cent
{alieylic seid ( 1 gm selipylic seid into 100 nl of conc.
Lty )y 1 orystal of sodiun thiosulphate, 1 nl of (0 per
cent purehioric acidd and «3 drops of conc. Cu {4, eolution
und the contentswere digested., sigested Laterial was trunse
ferred o dlstillation flasik, io this were odded 10 nl of
70 per cent LnOil, za’lzs evolved after distllloiion vas collected
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in 10 wl of 0.01 i LGl splutlon contaluing fow drops of
methyired indieator. After couplete distillation the
excecs of the acid in the solution was titr ted ogoinst
0,01 & Hati: selution,

, (nl of HA x &) «(uwl of it x =)
S Hom mmg‘&@% of ﬁéﬁble - i 0.0 x 10G.

& conversion factor of 6.2 wag used o calculote protein
coutent from the nitrogen content,

sbavdstdeal procedure
1) inalvels of warlance
ibe mmericsl results werc presentod in an aoklysis

of varionce table, ihe pross voriatlon wop o-1it up into
yvardation betweea cultures and within culturcs. -ke standard
error of ween and sigrdficnmee of tean sun of scunres by

't ! test were worked out ( itecl and lorrie, 100G ).

snalysis of vorlence table

wource of vurintlon «.f. fun of scuares Lean ¥ ¥
U Uared
vetWoan cujiures t=-1
O + (:
Within culoures t{r-1l) by cubtr.tion
( Lrror ) "
~obnd 6l

E ARUR e S W > e p— A e

* Lean scuare is a sun of suuares diuided Ly
corregponding d.f.

Vel ®m Loadde
VA

Uoiww B Dale X Xt at ercr a9, ab 9 4

e
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11) coe-officlent of correliidion

Kayl Fearson's correlation ceefficlont formula was
uwdopted to calculate the coslficients of correlnilon
{ Panse and Sukhatue, 1967 ).

<%y w(qw@;q
\/{i.},l_‘&x) }{\71 (5\‘,*)}
Where,

x and y are the vuriabies
L = %otal population
r = coefficient of correlotion
Sigolficunee of correlation was verifled oy Lbe
application of ‘t' tests reprocuted below,

r \/“""‘2 MPKV LIBRARY
t (by calculation) = = = }J
J e |

il

ToR401
ithere,
r = coefficient of correlation
n = nauber of pards of cbaervutions
egrees of freedon for L are 0« 2
114) hultdile rezression
“he wultiple regression of 3 independe:it variables
viz., pod nucber, sced number snd test waight on o dependent
variablie vis., yield wos ealeulated by Abbrevisted loolitéle
wetbod ( Steel and Torris, 1960 ). ‘
Y = a + bl Xt ba X, + h3 ¥3
khere, ¥ = dependsnt varisble

a = counstant
byy by and b, = purtial swgesciies: coefficlents
hel

1y 2 X =  Aindependent vorlavles,
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Part-1l
Mote
+he material for the Fart-Il of tids ‘nvectigation
conslisted of 19 mutants of tur waintained Lo the Lotany
uweetlon, Cpliege of Agriculture, Poo.az. he taubonts are
listed in ighkle 2.
Table 2 ! Yur mutants used for the investigntion.

i s BN e IR o b ol Pl . P o T N L]

Er.line. vode lio Hate of the nutant

promp—. ooteadt ek

b | 1276 Prostrote

2 L.277 Tiny leusf

3 278 Creeping 3-2-8

W i-.279 Lound ieof

5 i-280 (bcordifolia { i, 2
6 1-281 Obcordifolia ( :..ir. )
7 I.p283 Obecordifolia (.ubenl J
8 1-284 Cecoréifolia { .clhi )
9 l.285 White gradn pubond

10 L1286 ied groin naternt

i~-287 k. nocarpel

+2 i=-208 Kanpur wutant

13 1.299 verponiine

h11S I-300 wiart

35 =309 Unifolizte

16 i-309 sifolinte
17 1317 sieke B2 ( chec: )
18 I-320 r.ultifoliate
19 1329 Lieorpel

20 I=326

AT AT L A AL 4

u‘iﬂal‘pel
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Lipthods
ihe paterial was grown in Lhe same voaer as ihat
in Part-l omndi observutions on morpbologicol aud ccononde
characters wvere recorded in ibe similar vonner. the mutonts
vere also studled for meiotic behaviour polien viabillty,
seed protedn co:itent and response to gibuerwllic acld,

Sytolegical studies

Floral buds of suitable size vere {ixed in Carnoy's
fluid { 6 sbsolute alechol ¢ 3 chilorofor.. : 1 .icotic acid )
botween 11.15 and 1l.45 a.,u. 11e buds vwerc lepl in the
fixative for L3 hours after which they were stored in 70 per
cent aleohiol., snthers vere dissected oub and ¢ unshed in a
drop of proplonc-cartine. the sllde wos wareed judiclously
over the fime of a spirit laup for few seconds wid coversllp
vas placed on he sildo which was then exu.l.ed under the
uicroscope, lides having satisfoctory singes vere sealed
with paraffin., Jihe siides vere uade perarent e uext doy
ag follows,

weadliy, was removed and sllde was teps Ilnvoried in
fine ridged porsceleln dish contoining 45 por coni of
propionic acid, ¥Five timites after the coverslip vas detached
frow the slide, the slide and coversldp werce nassed through
following series keepling in each for 3 winute:.
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1) 11l propionic acid and n-butyl eslcoiol,
2) 1313 propiouic acid gnd nebutyl alcoiol.
3) n - butyl nleohol,

ihe slide vas dried by tapping over o blolting
paper, 2 drop of Canada balsanm was placed and coverslip
was replaced in its origloeld posiiion. Photouicrogrophs
were taken uUsing Fu0, harspewa photogr:phic cicrosco:€ on
35 wm Agfa f3ln ( LOO 5LA) under the magnificotion of
12.% x 100 x using the oil irmersion lens.

kedien yhabilily

Follen grains from mature anmthers wo ¢ collected on
the slide and stained in a drop of proplonc-coring,
vifferent nieroscopic fields weye selected i randol on
the slide and fillec ( stained ) and u filled (shrivclled
snd unstedned ) pollen gralns were counted. kollon viabl.
lity vae expressed o9 ercentage.

Lecponse Lo Uydh,

Gibbersllic acid ( G& ) was applicc os f{oliar spray
at 150 prs in three eprays, 4, 6 and 8 vec!s coficr sowing
recpectively. Lelght of ihe untycated and Lrected vlantg
¥as peasured three weeks after the last sproy.

ithe 't? test was used to test the diffcrences in
hetght of GA trested and control plants,


http://ix.Dcrei.oii
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t = xl- x2
Ji .2
h

Where,

:‘-1 and X;"! are WWo sanple weans

n, ard n, are seuple sizes

“1) g2 &
2 . .(nli) 85 + (n, - 1) 8%

[
L ¥

s - e o

W +to, -2

8, and 8, are sample S.b,






- 4
L T e .

A s oIS S g i

——l

. v |

=

e A o e

e WA DU o e

G L g L
R o1 b B v

- s
i3

AT h-+-—-—:1--r--_....__,7_

J

S
el

'
w

55 23 e |

S
x

!

O
s e

;"l‘r‘rff‘(f‘%'

FH AR K

L B ST S s :

R

T {_Lirr.utﬁ-f
*._*** S e
*‘_’ 1

&N

et 1 g - ey

- T v
e 7 S kg Rk A
s e PRAEVES R = i
e e

Ay g b ien (e v e

Hoss i sy -



EXPERILENEAL BESULLS

Nare of vardotdon for differont chaructors
‘he results obtalned in this investipgntion ave
presented below. The characteristle featurcs ond mean
valuse of each of the 180 cultures are prescnted in the
Appendices 1 and 11,

1) ipbit of growth
ighit of growth was noted at the tine of uaturity.
there were 7 ercet, 139 serd-erect and 34 sprecdirg bypes.

2) plant beigt

ihe analysis of varlance for plant el ht is given
in Iable 1, vhile the frecuency distribution lor different
bheight grours is ;resented in Fig. 1.
<able 1 s VA for plant helght.

—— s Al e e i Al AL

source of vardation d.f1, 8.5, Lok o F

—— A R A R RARBTL- W S NR CTM R R AR AT M P

Letwean cultures 179 163513.2% 913,49 3 19.30 ==
Within cWlitures 715 33882,40 W7,33

—— - - A

*® Lignificant at 1 per cent level.
From iable 1 1t can be seen that differences among
the culturul means in regpeost of beight were highly
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Frequency of culture

10

0L

Class
value

84

1
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|
|
99 10k

NATURE OF VARIATION FOR HEIGHT

109 11k 119
Height ccmy

12k

129

211G .1

134 139 147
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siznificant. The range of variatiou for heipht vas frou
72 to 152 ecn. The cwltures vere groupod into 1l classes
of beight. :he maximm frecuency of cul@rpes wieg in the
hoight group of Lb cm, ihe 8,0, and C,V, vere 13.5C ow
and 11,98 per ¢unt respectively.

3) leaflet shape

there weye five types of leaflet shapes., Lue dige
tributlionns the cultures according to leaflol chape was
169 lamnceclate, 2 linear, 2 obevate/obcordate, 3 ovate and
& gvael.

) Gplour of step

In tur there aye two types of stet colours i.¢.
purple aud green, lowever purple colour could v¢ differentl-
ated into light purple and dark rurple. <herc vere 111
cultures wiitr light purple sten, 37 with dori purple sten
and 32 with green sten,

5) llower colour

ihere vere only two typee of flower colours viz,,
yellow and creamy while. Bul when colour of volic and
eye spot on the back of standard petal werc considored,
there were 147 oulwuircs with yellow flowers, 20 having
yellow flower with red veins on the baci: of ctundard
petali, 3 baving yeliow [lower with eye spot on the Laeck
of standard petal, S having yellow flowers with red velns
and eye spol on the back of standard petal., ilicre were two
cultures with creamy vhile flowvers,



Frequency of cultures

Fig. 2

HATURE OF VARIATION ZOR DAYS TU FLOWERING

50h.

30

20

10

|

§ el

Class 7""05‘0 78050

value

82‘ 5"‘\ 861 5'0 90 050
Pays to flowering

94,57 99.50
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6) Lays to flovering

Lased on days to flowering, all the 160 culvures
vere grouped inte 7 classes ( Fig 2 ). Ike ronge of
variotion was from 73 Lo 102 days. Jhere were omdy b
gultures in the earliest group {lowering within 73.76 days.
ihe second group flowersd An Y7 o B8O days and thore vere
15 cultures, <here vere 25 culimres wvhich flwered in @l
to B4 days, A total of 105 culwyes flowercd in the range
of 8% to 92 days. 1There were 26 cultures which flowered
in 93 to 90 days., Five cmltures ilowered in 97 {o 102 days.
ihe §.0, and C.V,were 95.29 days and 6,00 per cont respectively.

7) Uaye to maturity

All the 180 cultures were grouped into 7 clnsses
based on doys to matuydty ( Fig 3 ). 1be ronge of variation
was from 128 to 168 days, shie first group coisisted of
13 culitures maturing in 130 days, 1The second group consigted
of 37 cultures moturdng in 135 days. iderc vere 3+ cultures
in the third group which matured in 140 doys. +here vere
45 cultures with the maturity of 145 doys. Thic vwos the
largest group. 31 culiures matured in 150 days whille 12
watured in 155 days. The last group consisted of 8 cultures
waturing in 163 days. The &.0, and C,V.vwere 7.99 days and
550 per cent respectively.

8) Buber of pods per plany
the snalysis of variance for mmber of pods per
plant is presented in Tnble 2.
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igble 2 ¢ AliGVA for mumber of podes plant.

W st e L AR

ource of variation  d.f. ., I.',"': o F -
Letween culture 179 8895905.67 466977970} 12.95
Lithin culiures 715  2786931,00 3097.2064{

sotad 8ol 11.682837.27

** Sipnificent at 1 per cent level.

It is obvious fyrom Lable 2 thet thore exleted
cultuwral differences in respect of mmber of nods per plant,
iWhe frequeicgy distribution for number of pods ey plant is
presented in ¥ig. . All the 180 cultures vore prouped into
7 elasses os ver the Ol ., Ihe highest groun had 284.9 pods
vhile the lowest had 81.2 pods psr plant. 1o vodnl elnss
had 119 pods per plant, The U.0. andl C.V, vere 46.79 and
30.71 per cent respectively. ihe highest pod nunber of
336 was found in the culture 7-18«k { L. 28 },

9) iugber of seeds par pod

ibe results of analysis of variapce for nuwber of
seeds per pod are presented in igble 3.
Zable 3 ¢ AlQOVA for seeds per pod .

P ST MW WS WSS W R A W

Cource. of Variabion - afe  babe T TaE: ¥
Betwesn cultures 179 50.9% 0,28  3.237°
within culiures 715 62.97 0.08430

L T A

** pignificant at 1 per cemt,
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Ibe difforences between cultures for nmoer of seeds
per pod were sigmificant at 1 per cemt level of sigrdficance.
ihe frejuency distribution for peeds per pod 15 prosented in
¥ig 9. ihe vbole collection of 180 culiuwres wos grouped into
7 clazses. .be nighest group and lovesct group hod 31.89 and
2,83 geeds per pod yrespectively. Ihe wodnl volue vus 3.3
seeds pey pod. ihe &.0, and J.V. vere 0.24 ond 7,20 per
cent respectively. Ihe highest secd number per pod of b.12
wos found in the culture A { ke85 ),

310) Gxodn yield per plant

{be results fo? yleld per piont are prooschted in
Filg.6. ihe range of vurdation for yleld peor plant was from
11.19 to B%,00 gm. where vere 17 cultures wili: peod value
of 16,00 gm, wh.le 39 cultures had nean velue of 24.50 gu.
+he wodal group consisted of €7 cultures with wcut value
of 30,50 gon. ihe mean vulue of 3C.50 g vas ouserved in
33 cultures. Shere vere 18 and 6 cultwurces wilth uean yleld
of 2,50 ondd 43,50 g respectively. The nipghesi group had
vield of 65 g in b cullures, bt L. wy v.v. vore 10.91
gu oand 25.30 per cent respectively, The kighosi grodn yield
per plant of 84,00 gu was cbiclued in the culiure !.-128
{(Gbeogrdtfolis).

11) iest vedght
The frequency distribution for test veight is
presented in Iig. 7. <Lihe cultures were growe. into 11
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clasges, ihe range of vuriation was frow 58 to 112,54 gu.
There were % cultures v.tb wean values of CI.L0 g. the
test welght of 67,50 and 72.50 [ were fourd in 6 and 9
g.ltures respeciively. lThere were 12, 15 and 17 cultures
vhich represented wean volues of 73.50, 77.50 and G1.50

ge respectively, iherc wers a4 cultures in the wodal group
vith mean voluae of 87.50 gu. the 1ean test wveighis of
01,50, 93.50, 99.50 and 108,00 gu were found in 2%, 21, 16
and 6 cultures respectively. ihe ©,D, end L.V, were 10.1316
gm and 11,7700 per cent respectively. ihe hifhost test
weight of 112,5% gm vos observed in the culfure U-2(1i-89),

i2) Eretedn content

+he frequency distribution for profciu co..ocnt is
presented in Flg, 8, ahe ralge of variation for protedn
content was from 14,18 to 24,06 por cent, .Lie culiiures
vere classified into 7 groups. In the firt group ithere
were 26 culiWwes which showed weul volue of 14,87 per cent.
ihe second group with Wi cultures had neain wolue of 16,27
per cent. ine third and largest group with 53 cultures
had wean value of 17.69 per cent. ihere were 12, 28 and 11
cultures vith the mean valuss of 19.07, 2047 and 21.87
per cent respectively. ihe highest mean protcin content
of 23.32 per cent was found in 6 cultures. ilie v.u, and
CaV, for protein content were 2,247 and 12.50C per cent
respectively, The highest protein content of 24,06 per cent
was found in the culture B.Ly ( i.-92 )},
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Perugal of Table & revenls that the choructers
yield per plant vas highily positively associited with
mmber of pods per plont, mmbor of seeds per pod and test
woight., Yield was algo cormclated to a lesser extend
posltively with protein percentose, wheress it wae nego-
pively nssociated with doys to flowering and doys to
raturity. Correolation of yleld with height uas non-signie
ficunt,

supber of pods per plant vas hipghly positively
correlated with height, days to flowering ond days to
maturity, while its correlation with the reuaining
cbaracters ves non-significont,

Bumber of secds @ pod vas highly nosltively
asgoclated with height and doyes to f{lowering, vhile its
asgoclation with test weight and days to vaturiiy was
highly nepotive, ihe corrolation of secds per pod and
protein content wvas nouesignificant. I{he c.aracter test
welght was bighly peositively cor:ielated with lelight while
its correlation with days to flowering, and days to
maturity vwas highly pegative. It showed no correlation
wiih protein econtent,

ibe opssoclation between heipght and days to {lowering
was highly positlve, whereas the association of height
with days to nuaturity and protein percentopt vas nof-
significant,
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The correlation coafflcieits of the dilicrent
eharuoters studied in palrs are ;rosented in Jable b,
sive different charactors are given abbrewiatiols as follows.

[ %09 3N y  iledd per rlong

P.EFV, s lumber of pods per plant
I RN H haghey of secliy Ler plant
L et + Test weigid

bbe :  leight

Fl.8nys ¢ Loys to flowerd. g

Hat, days 1 boys to caturity

Prog. & i Protein porechborc

Yable 4 1 Cpefficlents of covrelation among Cifliorent

chayucters,

R i e i kTR T
Y.P.B. 0,357 0.8 0,69 0,00 0,70 043" 0,18°
PP, P 0.06 0,02 0.35% 031 0.8 0.1
§ PP, 048" 0,21" 0,56 0,53 o0.06
W 0,26" ~042° ~0,36 ~0.13
Ht, 0.2%  -0.003 0.10
¥l. days 0,55 <0,02
b.ab. days «-0.00)

* Bigndficcd at 9 per et wn misnificnt ab ) per cent
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+he cor.elation of doys to flowerling oid doys to
uaturity was Lig.ly positive., Ihe cor:elntlon of protein
percentage Wwith doys to flowerlng and doys to paturily was
very lovw and nonesignifleant,

the multiple regression of 3 variables with one
dependent variable vas calculated by Abbreviated Lopldtéle
Le thod.

Yield was taken as dependent varieble (Y] on test
weight Uél), number of pode per plant (i, aid muber of
seeds per po. (3\3). It was seen from Table ¥ thot partisl
regrepaion coefficients hl, ha and ba verg stobistically
significant at 1 per cent level.

Iable 5 t HuWltiple regression of Hq9 4y a0 :'«,,3 on ¥

.o e

Chaructery Veluas

— At i i,

T

linitinle rogression of

i

Dug £0 & .o By = Bu7L
e t0 Xy  aes B, = Y
me to Xy e by = 335"

v Lignificant at 1 per cent,
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beseription of the nutnnts
ihe genperal characteristic features of Ule mttants
are described below,

1) 1-27¢ (¥rostr.te)

it vas dwerf and bushy wiih prostzate Labli of
growth. ‘ibe wain sten Lad bent down within o certoin
height. iecflet wes noxal lanceolate ( lip. 9. The
ston wag green but cortex was pigmented. Plowvoers were yellow.

a2y A-272  iiny leaf ,

ibe grovwth Labit was ereqt. IThe le.flets ware
srall and souevhat linear in shape ( Fig., 10 ) and flowers
were yellow,

3) 1-278 ( Creeping 3~2-8 )

it had vwesk nalin sten and branches, IL put forth
gll) lateral binnches close Lo ground. diie leaflct shape
was rorpal lanceolaste (Fig. 9J. ten wus groon and flowers
wvere yellow with red veins and eye spot on the Laclk of
standard petel.

%) I-279 ( Lound leaf ,

It hed leaflels with rounded base wxi apex { ¥ig,10),
Growth habit was semie-grect. The colour of stou was dark
purple and flowers were yellow,



Fig. 9 t Leaflet shape of the mutanis I-276, I-278,
I-299 and oheok I-317,

Fig.10 : Leaflet shape of the mutants 1I-279, I-277,
I-300 and check I-317

Fig.11 t Leaflet shape of the mutants I-280, I-281,
1-283, 1-28% and check I~317,
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5) 1-280 ( Ubeordifolia, P, )

It was &varf ocud had seni-erevet grovth rablb. The
ieaflets vere obeordate ( Fig. 11 ). The clen was light
purple. Flowers were yellow, wings protrudl.g froo the
stondard petal before flower opening; kecls scpormte and
narIo . '

6; ix281 ( Ubooraliolia, Lihr. )
Sioilar to =280 € Fig. 13 and 14 ).

7} I=283 ( ‘beordifolim-cutant )

ibis putant wvas corparabively toaller and uoye
spreadin; than the above obeordifolia types ( big., 11 ).
Uthey charvcters were sigilar to those of the above types.

8) 1.284% ( Obeodifolia, Lelki )
Gilpilar to 1-283 ( Tig, 11 ).

9) 1-285 ( wkite gradn wmutant )

ihe growth nablit vas senlesrect, locilet chape was
momiel, stel wos dark purple, flovers were yellow amd grains
ware white,

10) 1.286 ( iied groin mutant )

ihe Lablt of grovth was ercet. o wvos light
purple, lesflets were normal. The flovers were yellow
wvith red veins on the back of stamdard,



Fig. 18 1 Leaflet shaps of the mutants I-305, 1-309,
I-320 and check 1-317,

Fig. 13 t Leaflet shape of the mutants 1-287, I-32%,
1326 and okesk 1-317.
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11) 1-287 ( lonocarpel )
vhe growth habit was sexi-erect. Oien vas purple.
Leaflet shane was pormal ( Fig, 13 ) and {iavers were yellow.

i2) I-208 ( sanpur wutant )

The growti. hablt was ercet a.d lexflet slme was
nommgd, The stew colo.r was light purple nid ilgucrs uere
yellow.

13) i-290 ( Lerpentine )

It Log serpentine hgbit as a result of widch it

copletely lay on the soll, lexflot shape wos nomal

( Yige 9 ) sten colour was green a.d {lowers were yellow.
Fod setiing wos poor,

%) 1-300 ( Dwarf)

ihis mutont vas char.cterized by itc diorf and
spreadding habit and bushy appearcnce, It Lac profuse
primary and secondary bronchies end nornel Jecflets ( Fig.
10). ibe stow was brivule, FPod sevtdng ves poor., «he
shew Culour was green and flovers were yelio.,

15) 31305 ( Unifollate .

Tnelenf was sinpie and unifoliate { 1ip. 12 ),
Lovever, at a few nodes trifuliate leaves vere developed,
ihe grovth havit vas send-erect vith very fow Lroncles,
ihe flovers were ysllow with red veins on the bogk of
standard.,
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Fig. 14 1 Floral parts of the I-317 and J~281.

Fig. 15 1 Floral parts of the 1I~317 and 1-32%,

Fig. 16 1t Floral parts of the I-317 and 1326,






L2

16) 1-309 ( Lifoliave )

+he leaf coumpraised of two leaflets ( ilg, 12 ).
Geceasalonally trifoliate leaves were developed. she
gruwth habit was sewml-sprending. She leaflev chopo was
norual, sten colour wus green and flowers werc yellow.

17) 1-317 ( L,P. 82, check )

ihe growth habit was ercet. Llewflet chope wos nomal
( Pig., 9) and ( Fig. 1% ), &dtew was light purple and
flowers had red shades on yellow backgrouni.

18) I-320 ( jultifolinte )

e ieaf .oftbis watant was charclerized by having
het leaflets ( Fig, 12 ). +he growth habit ves seci-erect,
stei. colour was dari purple and flowers wore yellow,

19) 1325 ( ~icerpel )}

1t nad two carpels fused togebher ( Tig, 13 and 15 J.
she growth habit waos spreading, Leaf-iets were obcordate.
The ntem was green in ¢olour and flowers were yellow,

20) 1=326 ( irdcarpel )

Thix cutant wos charsceterized by the regence of
3 earpels, Wo of thet fused and one separctc ( kig, 13
and 16 ), It flovered profusely but pod se.ting was very
poor, It vas spreading in habit, having obcordnte leaflets,
green sten and yellow flowers,
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Leononic eharucters of the rutants

Ubservations reccorded on plant helght, doys to
floweTing, mavurity, muwber of pods per plant, number of
tecds per pod, tect welght, yield per plant and protedn
content are presented in iable &,

l.aptic behaviour, pollen viability and responsc Lo U.4.
Anglysis of welotic netaphase-I and anaphnscwl
revealed that all the nutants had norcal meliotic behoe
viour, :here were 11 bivalents at retsgphescland chromosoue
separation was norual at anaphaeel( Fig. 17 and 18 ).
Data on pollen fertility are precentcd in icble 7.

Logt of the mutanis ! ad norsal polien fertility.
ihe wutant, I-300 ( ward ) had reduced pollon fordtility
to the extent of 10.29 per cent,

hesponse of the mutants to G.i, in torus of
height is presented in izule 8.



Fig. 17 3 Normal melotic metaphase-]l showing 11 1I,

Fig. 18 t Normal meiotic anaphase-]1 showing 22 chromosomss,
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Table 6 :

x wr ki

eonpuie char.cters of vhe tmbtants,

LI e . P

Code  .ane of Lutant

0.

ibleightivays :lays & Ho.of 1du,0f ¢ .ect  :Yield

{on

e

R

1.276
1277
278
i-279
1-280
L.281
1283
1284
1-2085
1-.286
1.287
1-298
1-299
1-300
1-30%
1-309
L1.317
1~.320
1-325
1-326

Prosurute

winy leaf

Creepdug 3.-2-8

gusd ieafl
CLeordifolialliai.)
GheordifolialliGr,)
Uheordifolia (matant)
Joorgifolia (Delni)
Lhibe gradn mutant
lod grodn vutant
L.onogcurpel

hamur masant
varpentine

Drarsf

Jniifoliate

sliiclinte

Lete 82 (check)
wdiifolliate

~icurped

+sricapel

60

73
71
158
89
88
99

3
315
103
136

86

4o
102
131
181

99
114

113

R

/ : Pmﬁtzné
o topu . DSl decds/ elmt BT Gy
ering rity (gx)
110 150 181.80 2,56 70,50 el 21.43
82 356 237.%0 3.24%  S1,00 48,07 18.08
78 166 190.00 3 79.50 21.87 19,50
90 16 115,60 3,32 72,50 19.68  22.75
87 173 163.40 2,80 68,25 29,30 15.25
B4 166 209.00 2,72 83.50 .50  19.25
80 163  171.00 3,00 77.065 27.%2 21.00
83 167 167,80 3.00 85,20 29,20 19.87
gl 167 150.20 3.80  85.957 33.05 21,12
10% 166 171,40 3.16 GC.20 Wl.20 15.93
a6 173 205.00 3.4%  G:A0 0 38.12 19.50
125 179  339.20 3.32 OG54 52,3 25.68
10 174 89.20 2.92 78.C0 10.00 21,43
Wl 1% 107.00 .24 Sh.HB  15.33 15.50
Wl A% 251,00 3.20  75.60  27.95 16,95
8BS 167 181.40 3.12 81,50 30.57 22.75
139 176 315,20 3.16 84.20 §S7.71 17.06
86 170 261.60 3,080 Ok 38,12 16,81
133 173 110,60 2.8  72.25 22.%0 17.37
127 165 160,00 2,96 8040 28,40 16.25

st

e
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igble 7 s Pollen fertilitydof the nutants,

_—

Code mo,of iumber of  iumber of  sotuad iertility

matant fertile sterile pur-centage
pollen  podden . e
1-276 604 12 QL6 98, 0%
1.277 294% 12 306 96,08
i-278 60 P 636 o o 07
1279 362 17 379 g95.52
1280 786 1b 800 98,25
I.281 935 18 953 96,12
I-283 745 25 770 96,76
I-20h Yy 5 22 WOy 95.29
] 876 30 $06 96,69
1286 733 31 70 95.95
1.287 33 21 304 O .07
1-298 520 22 52 95 .94
I~299 580 26 €12 95.56
1-300 1482 170 1652 89.71
1-305 981 W 1025 95.71
1-309 964 20 9 97 97
1-327 376 L 390 96.41
1-320 31 22 499 9%, 90
1-325 §33 30 0 96, 88

I-326 1220 71 1000 9,50

bt o e e R S D
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Table 8 1 leeponse of the mutants to G.i.

- — .

wode lio. flace of Hedcht (cu)
Lutant e
Untreated _ <reated(G.i.)
1.276 Frrostrate Yo, 40 W7.20
I-277  Pinylesf 51,80 71.,80"
i-278 oreeping 3-2-B 2040 32,20
1279 Lourd leaf 39,40 46,00
1-280 Cbeordifelial(ll.t,d 45,00 524140
I-263  Uvoordifclial(i.Gr.) 36.00 47,00
ie283  Ubcordifolia(outarnt) 36.80 L7 .60
I-284% Cboordifolialii.il.) 29,20 43,30
1-285 white groin gutant 3740 39.60
I-286 iLed groin mutont 37.00 %0M0
1-287 l.onocarpel 39.%0 62,00
1.298 aonpur mutant 45,80 53140
1-299 Serpentine 36,60 43,60
1300 Dwarf 33,80 46,80
I-305 Unifoliate 52,60 66e00"
1-309 uifoliete 4,20 66480
1.317  ..F.82 .00 36,00
1-320 ialtifoliabe 26,60 36480
I-325 Licarped 30.00 35.6C
1-326 iricarpel 38,20 55,00

# UAgdficant at § per eent ** LUicnilicalt at
- i per conb,




W7

ihe mutante tiny leaf, dwarf, unifoliatc, Pifoliate
and triecarpel exhibited signifiecnt increcse in licight due
to G,A.treatient while the increcse in the Liclght of the
othey putants wvas not sigdfiecnt.
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DISCUSSIoHN

Fart-1

ihis investigation wae undertalen witl: the cbject

to study the nature of variation in the loenl tur geroplast
collection of the Pulses Iuproveuent Lchene, Lahoios Phule
Lrishi Vidyapeeth, Liahurd in respect of certcin nunlitdtive
and cuantitative charccters, iThese cultures were studied
for morphological charncters like hablt of pgrowith, lesflet
shape, sten colouyr and {loweyr colour, physioclogsical chara-
t¢tors like days to {lowering and maturity, yield ond yield
components like ped nucbeyr, sseds per pod, test welpght and
quality aspect like crude protein content of seeds,

Cor:elation studies are important ocsget o the
breeder in his selection prograue, lher forc, it is nece-
ssary Lo detemine the relationships between yield and
yicld couponents as well as quality charactors, Inproveuent
in yleld, yield couponents and qualily may be tade by
selecting for other simple charecters which are positively
associated with yield and other characters. It alse happens
that, due o certeln negative correlations, inproveient in
regpect of one character may bave beeh led at the expenses
of another. HKnowledge of these associations and intensity
of these relationships is importont in brecding programee,
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ligbit of growth

In respoct of this character therc wos less varlation
because Loet of the cultures had semieerect Labit of growth,

and very fev wvere spreading or ercct.

Leaflet shape

iive types of leaflet shapes viz,, lanccolate, linear,
obevate/obcordate ovate and oval were observed. Cut of the
160 cultuwres 169 eculiurcs had lanceolate ieaflet zhape and
recaining 11 cultures weye distributed into & groups.

Solour of step

‘hree types of stem colouy were observed in the
cultures studied. lHajori:y of the cultures had light purple
sten while faw had dark purple or green steu,

Tioweyr colour

Ihere were five types of flower colour. Out of
the 180 cultuwres 147 bad yellow flower colour aml retalning
33 cultures werc distributed into & groups.

Thus, the cultures were nore or less hotogenecus as
for as the sbove cualitative charncter:s are conosprngd,
Variation for cuantitative characters

lhers was vide variation for plant height and the
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differences among the cultural means in respect of height
vere highly signifigcant, Pragticalily the cultures could
be classified into three height groupe :t (1) e dvar! or
bushy group-ranging from 72 to 10% cm, (11) ibe cedium
group-ranging frouw 105 to 136 om and (14i) the toll) group-
ranging from 137 to 152 om.

Loys to flavering
ihe cultures differed widely for fioweri. g tine,
Though the 180 cuWlturcs vwere distributcd over 7 closses
{ kig, 2 ), from the proctical point of view they could be
grouped into % classes only ¢
1) baxly flowering 1 ihe culuiures which flowered
upte 79 dnys,
31) Lediun flowering: ihe culoures vhich flowered
within 76 days to 89 days.
111) 1idlate flourings The cultures which flowered
within 86 to 99 duye,.
i1f) Late flowering ¢ -he cultures which flowered
after 9% days.

Thus, there exists scope for selectlon in respect
of Nlovering tlre,

Lays to maturity

ihe C,V. value for doys to caturity wos 5,950/and
the range of variation was from 128 to 168 dnys. This
indicated that there existed wide variation for this
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character. On the basis of frecuency distribution the
cultures were classified inte 7 groups but procticelly
they could bve classified into fouy maturdity groups i

1) Larly maturing t Zhe cultures vhich matured
upto 135 days.

The cultures which vatured
within 130 to 1h% days.

The eulturcs which catured
within 146 to 159 dnys,

«e culiures which required
wore than 156 duys for
vacurity.

il) Heddun patwring

111) ridiste caturing

-

iv) Late waturing

anber of pods par plant
lthe nuuber of pods per plant diffcrs fron voriety to

varivty and is a component of yield ( Dasap;onad
Kahedevappa, 1970 Canguld and Shrivastava, 1965 ). In the
cultures studied, pod mwber per plant varied from 56.20 to
336,00, Trom Table 2 it was seen that thore existed signi-
{icant cultural diffcrences in respect of muxboer ofpods
veyr plant, Jthe C.V, value of 30.71 por cent indicated that
there was wide variation amongst the culturcs studied, On
the basis of froqueoncy distxibution ( Fig, § ) the cultures
vere grouped into 7 clusses,

of BgoUs Dper pian

Gangull and Shrivastava ( 1999 ) reporceod o Darrow
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range of phenotyplc variation in respect of secds per
plant, hunog and Abwaps ( 1972 ) slsco reportcd simllar
results,

liowever, in the present study significont differ-
ences were obssxved between the culiwres in respect of
nuzoer of secds per pod ( Table 2 ) $he C,V, volue for
Lids charactor was $.20 per cont which indleated that
there was wide variation, The number of secds per pod
varied froo 2,76 to W.li2

Grain yiedd per plant

Frou Fig, 6 it wos seon uvhat there existod cultural
differencee for grain yileld per plant. Groln yield varied
frou 11,19 to 84.00 gu, 7There were/distinet groups.

ihe C.V, wag 37,22 par cent which inaicated that
there was wilde variation for grain yield per plant,

Tpst welght

basopya and Leladevappa ( 1970 ) reporicd that there
wvere significant varietal differences in respect of welght
of 1000 groins and yleld of seaiyor plant. ihe pesults
presented in lig. 7 revealed that there was wide voriation
for 1000 grain weight ranging from 58 to 111 154 gm -

Erotein content
Singtgl al. ( 1974 ) reported that variantiocn due to
varieties was statistically siguificant for proteiln content,
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and high heritabiiity for protein content., Studies of
Lingh gt al. ( 1971 ) revealed that envirormentol faetors
had no effect on eeed proteincontent of pigeon pea. Thus,
the trait of bigh protein content gan be easily tranefe-
rred from the high protein cultures, In the present study
the raige of crude protein conbent was found to be from
14,18 to 24.06 per ecnt. C.V. value for proteln conkent
vos 12,50 per cent, Thus, scope exists for sclecting high
protein lines,

Goyrelstion siudles

hunog and sbrems ( 1572 ) reported thot secd yleld
was highly positively correlate. with mumber of pods per
plant, to a lesser extent positively correlated vith plant
bedight and 100 seed velgnt and was negatively correlated
with days to flowering. DLechar and Nigan ( 1072 ) reported
that yleld vos correlsted positively with maber of
branches per plant and number of pods per planit. In the
precent study It was found that yleld was Ligily nositively
associated with number of pods per plant, mpier of segeds
per pod, toest veight and to a lesser extent corrvelated with
protein content, Jhere was no corrslatlion bof/een yield
and plant height., ihere was nsgative cor:clatlion batween
yield and day® to flow.ring and days Lo maturity. ihis
means early verieties have higher yield than the late
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maturing variotics, T:4is way bae due to escepe of earldy
varieties from pod borer infestation and also grain fill.
ing is adversely affected in the late varietics under
receding soil moisture comditio:.s.

Number of pods per plant Was positively assoclated
with height, days to floweriug and doys to waturity. This
indicates that when height 1s riere there are tiore pods and
when period rcquired for flowering and maturity are nore
then also pods are tore. dbecause due to longer grouth
period more pods will be produced. Ihere wos Do Corre-
lation betveen nunber of pods per plant ang the rest of
the characters, luxber of se¢ede per pod verc positively
correlated with Lelight and days to flowering. shere wos
negotive cor.elation between nuclier of seelds andtest
weight and doys to naturity. Tlds weuns that when seed
nunter incroasses 8eed velght decreases. iThe hepotive
correlation of days to maturity with nurber of seeds per
pod pay e the resuklt of reduction in seed nurber due to
sgvere lnsect attack during secd development, Test waight
showed positive assodl ation with beight and negntive assow
clation with doys to fowering and days to nolurity. Flant
neight was posltively correlated with days to {lovering
Gorrelavion of height with maturity wvas non-sipgnificant,
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~hore existed positive association between d ys to
flowering and daye 0 maturity., Thus, floucring tice
can be considered an index of waturity period,

Protein content wos negatively cormelatod with dnys
to maturity, doys to flowering and test weipht. Ligwever,
the correlations are noi-significamt, Protein content
showed positive but uou-significont correlation with
nunber of pods per plant, nucber of seeds per pod amd
height, This indicated that the protein conteit is inde-
pendent of the rest of the charucters and can be lmproved
without affecting olher characters.

g Fepresaion sulgles

HMultdple regression indlented that yicld is inde-
pendent on test weight, mwmber of pods per plant and
nupber of seeds per pod. The partin) regresalon coeffi-
cients of these varighles were statistiecally significant
at 1 pepr cent level., Zhis indicnted that when there is
increase in test weight, number oi pods per niant and
muber of seeds per pod thoere is proporticinte increase in
the yleld.
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ihe discoveries of the high lysine talze uiants
(topaque-2' and floury-2') by Lerts gt al. ( 200+ ) and
liglson gt Bl. ( 1965 ) and the high protein Liph lysine
barley mutont ( ' Hiproly! ) by ilageberg and arlson
( 1965 ) bave stimulated thinking and search for rumtants
affecting nutritioal aspects in many erop ploants, At the
College of Agriculiure, Poona manybtur mulancs have Dee
maintained and studied extensively for the gonetics of
morpbolegieal characteristics, ligvever, so fur these
nubante vere not subjected to delolied econcuic evoluatiorn.
It was thought worthwhile to subject these muicits to bio-
chominal sereening for crude protein content of seed os
vell as other economic characters,

It is apparent from Table 6 that therc were diff-
erenges in .he cruds protein contont of the mutonts, the
range belng from 15,50 per cent to 29,08 por cent., IThe
nutant Y«298 ( Lanpur mubant ) had the higheot protein
content of 25,68 per cent. .khe uean proteln coitout of
different verieties of tur hes been reportod Lo be 22 per
cent ( Anonyuous, 1971 ). Thus, s mutant vith the protein
content as high as 25,68 per cent is certadnly an assat
and should be exploited for breeding purposec. This mutant
has olso good yilelding ability ( 52.3% g per viant as
agaipst 57.71 gm per plant of the check variety L.i. 82 ),
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and has the highest pod nuber ( 335.2 pods por plant as
agadnst 315.0 pods of the check ). It would Le interesting
and fruitiul to further study the protein and onino seld
profile, especially cystine and wethioningof this nutant.

Other mutants that could be of breedi. volue are
'tiny leafl ( 1«277 )} and 'dwarf! (I-300). 'Yiny lecft
putant is ercct and with swall, linear lenflots. ihe
'@warf' putant isonly %0 ct tall asoagainst 1.,i. 82 (check)
which ig 181 cu in height. 7This wutant Las nrofuse privary
atd second.ry bramches, The reduction in helisht is due to
reduction in intermodal length., in tur the rulic of grain 3
tobal dry watier production 1s very law due to excoosive
vegetutive growth, DBy using cubtants like *tiny lenf 4 and
'qwarf' as parents in the vreeding progrouve this rublo
could certainly be imcrensed. 'ITiny leaf' hos pood podding
capacity ( 237.% pods per piant ) and yleld ( bB5.07 g per
plant ), ‘Luarf' has poor pod seviing but .l highest pgrain
nurber per pod ( W,24 ) omong the mmbtants studica,

lany of the mubations 1ike 'prosthte','crceping',
'serpontine', ‘obcordifolia' types, 'bicarpel', 'tricarpel’,
tunifoliante', 'bhifcllate' and 'dworf' have becll shown to
be governed obligogenicnlily ( Deshpande amd <eswanl, 19523
vesluukh aend Lekhi, 190603 beshmulth, 19693 L'Cruz ¢f al.
19713 Leckar gf al. 1971, Patll, 1o71 ond ohinde gh al.
1972 ). BHowever, these mutatious ezhibit chongos 4n tore
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than one charscter, lkoet of then also show considorsble
reduction in pod setting. Ihercfore, these uutanis vere
studied for their medotic behaviour end pollien fortility,
A1l the mutants had noyusl melotic behaviour, there being
il bivalenis at wetaphase~-l and nowmal ghremosome separu-
tion at anapbase ( Iig. 17 and 18). Thue, these mutatione
nay not be asscciated with chromosomal changes, or if they
are associated with such eryptic changes, these uilght have
been fized, Ihese rmutetions affegcting an arvay of Chara-
cters might be assocliated with pleiotropic gene action or
Yightly linked gene blocks, There exists acone far further
genetic analysis. Almost all of these mutants had very
high degree of pollen fertility ( above 90 per cont ). In
the absence of eytclogical emcmalies and witl: bighdegree
of pollen fertility, the sterility observed could be attri-
buted to ovule sbhortion due to 8@ resson or to incompatie
pility.

nith the object of finding out response of gemes
goverming plant habit the rmutantsg vere trested with glbbers-
1lic acid in the seedling stage. ~brans ( 1960 ) reported
that the eifect of gibberellic acid on height of pigeon
pea was mon-significant, However, in the present study,
significant increase in plart beight vas observed in the
case of the mutants 'dvarf', 'monocurpel!, ‘tricarpel' ‘tiny
ieaf' 'unifolinte' and 'bifoliate’.
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iims, these mututlons are G.i. sensiiive. s
found by abraus ( loe, cit, ) mubtations with norual
grovth habit seen to be G.i. insensitive.
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A total of 180 tur culturcse collectod from different
paerts of l.oharashtra were studied for qualitative as well as
guantitative characters. Apart fronm the eveluaiion for
eccouomic charncterc theose culbures were also screcned for
crude protein content. Coryrelantions among vorious characters
and multiple regressions were worked out. ihe resuits obtained
are sumarized belov.

1. ihe cultures appeared to be norc or less honogene-
ous for the cualitotive charscters. lhost of .l cultures were
spreading/senl-spreading in habit, vith purple coloured stem,
lanceolate leaflets ond yellow flowers.

2., ihere was vide variation for quantitutive chara-
cters. bLifferences due to cultures were cignificont in
vespect of yplant helight, number of pods per plani, mmbder
of secds per pod.

1) Variation in beight ranged fron 72 to 152 on.

11) babed on days to flowerdng and doys to walurity
the culiures could be clogsified into four groups
viz., sarly, cedlun, midlate and late, she range
of variation for days to flowerding vas fyew 73 to
102 days, while the range for days Lo uaturity was
from 128 to 160 days. There wore 13 cultures in the
early group saturing vithin 130 days,
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111) ibe renge of variation for mmbex of pods per
plant vas from 56.20 to 336,00, Tho aximum pod
nber of 336 was found in the cultwe 7-18-4%

( 28 ),
iv) lamber of seeds per pod varisd from 2.76 to b.12,
The paxirup seed mmber of 4,12 vas found in the
culture ‘At (M-85).

v) Grain yield per plant ranged from 11,19 to 84,00
fL.. +he highest grodn yield of 84 pm vwos found
in the culture cbeordifolia ( 1128 ).

vi) Variation for test weight ( 1000 groin velpht )

ronged frowm 58 to 112,54 gm. The highost test
vedght of 112.5% g was found 4n the culture L.2
( 189 ).

3. wige variation vas found amang the culbures for
¢rude protein content yangliug from 14.18 to 24,00 per cent.
he highest protein conterkt of 24,06 peér cont was cbserved
in the culture 'L-idp' ( Le092 ).

4) Correlation studiss revenled that yiecld was highly
positively cor:elated vith number of pods per plant, number
of seeds per pod and test weight. There vas negative corre-
iation betvean yleld and days to flowering mnd days Lo matile
rity. Crude protein content showed positive corrclation
with ylald per plent and no corrclation with muber of pods
per plant murber of seeds per pod and plant height.
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e multiple regression coefficients of test wvelght,
pods per plant and seeds ;er pod vere fourxl .o be highly
significant, Thus, these are the major yleld components.

Bart-id
A to.al of 19 mmtants end a check ( i,F, 82 ) wers
studied for economi¢ charaucters, crude protocin content,
uelotic behavicur, pollen fertility ond respance to
gibberellic acid.

1) .he protein content of the cutants veried frow
15,50 to 25.08 per cent, The highest protein content
25.68 per cont vags found 4in the 'Lappur mutont' (I1-298).
+his mutant has also good ylelding ebility,

3) hutamts like'tiny leaf' ( 1.277) and 'Grax{!
(i-300) vere found to be useful donors to incrcuse the
ratio of grain 1 total dry matter proiuvection.

3) 411 the nutants under study had pornal omelotie
behaviocuy with 11 bivalerts and normel chrorosolie SEpar
tion at shaphose]. Almost all the mutants had very high
degrea of pollen fertility ( above 90 per cont ). Thus,
storility cbserved in some of the Lutants coulld be
attributed to ovule abortlion or to incowpatibiiity.

%) ihe vutants ‘avarf', ‘tiny le.f', ‘tonocarpel!
'tricarpel', ‘unifoliate' and 'bifcllate! we.t found to be
G.é6, sensitive
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The present studies have helped in identifying
genotypes frow among the local geruplast: and vubords,
vhich could scrve as useful donores for luproviig ylelid
and protein content of tur.
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Lata on tualitative characters

(«Lireviations)

1) Habit of grouib b . ercety ©.L, - send-eroct 3

L o= cprrecding.
2) leafleb shape ¢ Lin.=linecr} Lant. « lanccolntos
Ul = Obovaoie/obcoructes

Wheeovnlbey vi.e owi,

3) volour of stems ¢ L,b, ~ light purpie 3 ~.r. - dark purples

v e GG

%) llower colour § ¥ . yollowj Y.V, « yoliow colour
wid red veius on the bool: of chondard
petaly ¥.l. - yellow colowr wich red
eyeoppot on theback of stundoard petaly

1eVeds, = yeilow colour willi Ted velns

and red eyespot on ihic Logl: of gtandamd
petaly C.w, - Creany whi.c,.
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Data on qualitative characters.

Culture labit of leaflet  Colour of  Kiower
lio. plant shape stet: colour
el B okia Lant L.P. X
bom2 Sel " L-P, "
b3 Lelig " Lok "
Liels Sekis Lin. L.k T Vek,
b.m§ Ea Lait, L.E, Y.
1‘.“.6 & .E' 1" ;_}'IJ‘ 1]
}.e7 Ve " L.pP, 1.V,
1.8 Veby v L.F, X
}=9 O odig " ek, "
li=30 Nogdug n Lk, "
tiwll Sebs n LUoPe 1.V,
limd2 i, " G i,
L.wl3 By " U "
Kl Gy B Ovi. Dk, "
¥iul5 Ge lant L,¢, "
Ym16 o n Lebe "
biwil LGk, " Lek's "
Iwl8 Wk o " L.JP. "
Bwl9 Gy bia " Ll.P. "
Lim20 P D " L,F, "
g} vakie " D, H
Fw22 ST " b.r, 1L,
b.m23 Eokia " L.FP. 1,
LD L. R Ge "
L=29 ko « Co "
He26 B " LJP. "
| 4 Sk, " G, iv.
=28 i g Ba " L .», X,
Y29 S¢Es " n "
Fim 30 5 o, n " "
Fm3d G oEe o "
}in32 6k " m " Cont'd)




11

e e T TN T AR = (D ST

Culture Laiit of louflet Colour of Flowey
Hoo pinng shape atoL: colour
H-33 ST lant LoFe Y
Tim 3)* 1" : 1® n "
tim35 E, o " "

L__ 36 & .L . " fa "

b 37 " t L "

i~38 " " o "

k-39 " " Le¥e "

[ R, n # 1 "

3#"1 ¥ - ] 1 "

bimip@ " ] 4] "

Nalt3 " " G "

Emiple " B, L.Pe 1.V,

Felf, ft # " n

E*W% a " L"o‘&;‘o 1thEC

I.-%? o . n L. N "

RN 5 odug " " Y,

3 L_w n n o "

L 50 ) L L " n

lj‘:“” 5‘1 " n " 0

M52 8 ] n "

.53 8.5, " w Y. V.5,

Fow " 4] " Y,

K55 n " u ¥,V
‘56 " n " I,V,E,

1im57 B " " Y.

i'v- 58 S .E ] " G * “

e " " Det e Lid

2‘1-4'60 " " I-.‘h‘. "

k'z-m ] " " I.V -

Lmm&2 e " " bR

bom 63 ] 'n R " i n

) oy TR L n U "

- B e R e T S R R IR
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Culture Habit of Leaflet Celour {lower
o plant shupe giew colouy

}e 65 B, Lant. G, X,
I‘@-ﬂﬁ n 1 f "
b 67 b, 1.in. v i
lie-68 L3 N lint, " "
Fi’ 69 0 H L - }? - "
;}_ 70 i " "
39/ § " t C.
ba72 " " Lok, "
;43_?3 " 1 "
MePly " »
};;_75 @ n " 1
1?6 n " " ]
=77 " " # n
w78 " " Db, .
}‘-2“?9 1 m’ LoFe "
H=80 " Lant. " L VB,
i.=81 Yy " ¥ YV.E.
1imB2 S Gb, Ca 1.
}i=-83 Lok Llant, D9, "
M_al’, i " L .P . ¥
b9 " " D ¥,
:,“ 86 " [ 4] L’ p .
LB n " Ge
i’“&ﬁ O O N n L. F. #
Y89 " " " "
90 " " Ge "
Me91 " n " u
‘ﬁ.ga o t " £
F=93 n " " "
ﬁ-—?‘- " " LoDy "
f=9Y " f " "
) " " " Y.V,
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Culiure Labit of Le..fleot Colour ¥lower
o, plant chape stou colour
- o SRR T o - i
Yie? Sl A Dk, .V,
kheg8 2 eEs o LJFP. p &
1.=99 Se " Db "
Ll 00 Sy " Lk, Y.V,
i~101 " " Dake X,
Fwd02 " " Le¥s "
b 103 n " " "
l‘-lm 1] n L ] L
L1085 " " " 1V,
i.+106 " W ] X,
1‘#-10? " " G . L
=108 " " L.JF, iV,
b l09 " n DeFa Y
few 310 o f G. H
Fim m L4 " b . Feo L
}w_m LH] ## L ‘_13 . L]
H_,m n " D.F. L)
Fim 110 2 " L.F. "
i ’115 L " L
jwll6 " ] o ]
0P I b4 S.h, b t "
be 118 S, " D.F, "
1119 Sk, " " "
bw320 " ovt, ] "
Mel2d " Lant, D.k, X
2 b7 " " L,ke "
Iﬁ"lt‘zs b . " [+ "
b 12l G.E, " Dk e "
hel25 g " Lok "
Lmd26 8, " " C.W,
1127 oy ovi, UF, "
be128 u ow. LoF, Y

A L e il T pig
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Culture labit of Leaflet Colour of liower
S8 Plant 8l:0ve su0n colour

Liel29 &, Lent. Leks Y.
1m130 O oli e " Go "
1*131 it n 1_ . 1) . o
lie132 s, " G. "
hel33 1 " Leie "
Pwl3 8.5, " baky "
1139 Gy " Lol 1.V,
1136 " " " 1.
L=137 u 1 u L
1138 Gk v D,k, XV,
kw139 " " Lo Y.,
Lo 140 " " D,k LV,
E-2b1 £, " . "
o ).X.r o " Leke t
L=143 " " Co "
b dlidy " " LJF, "
i‘l-l'%'ﬁ " u 0 u
1.=146 L n ] n
1.=2h47 " Uvl, D.rF, "
3 10 I O lant. G, i
. M " " LeP, "
kw150 S, " " "
}*'151 & OI"'l " “ X,
kw152 " " D7, "
I _153 " ] u n
:_}‘_151‘, W " L.Fe ﬂ
M-155 " " Lot .7,
i-w156 = " G. 1,
Fm157 " " " "
Lm158 Gk, f o "
yom. 159 # n u ]

" " n

fom 160 "
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Culture igbit of leafiet Colour of lower
Hoe Plant shpae ston colouy

limlGl E.E, Lant. DuFa Y.V,

[ 162 ] 1t 1] Y.

=163 S " LoP, "

=164 S, " " "

=165 . vt ! !

J N 166 1] La.nt . 1 1§

inm 16? n 4 Db

i.-lﬁe " H Lo g L "

i.=-169 n " G "

i 170 " " L.Fa

i\‘_’.l?l | H 17 L] ]

=372 " " " Y.V.E.

=173 &, “ " X

o, [, b oB, Ovl, Del'a 1.V,

k=179 " Lant, " X,

k=176 " " L.E, "

1.=377 n “ " Iv.

L-l?ﬂ B, n " 1.k,

i179 8.k, " G, 1.V,.E,.

1.=180 " " Lk, 1,




APEFE UDIX II
Data on cuantitative characters.

Culdtuye Yiedd/ Tast lio,of pods  MNo.of seeds Flant Days to  Tuys to  Frotein

HT veight per plant por pod height flouering uaturity
(1) {2) (3) (%) %) (6) | (?} {8) _ (9)
Bl .06 93.32 183,60 3.52 126 8340 US| 18,06
Emd 25.53 82.53 91.20 3.28 135 83 141 20,47
=3 27.83 60 . 2% 128,20 3456 1 a7 p LY 21,13
Lol 20,89 72.90 125.50 2.76 103 a7 1k 18,4%2
K5 27,60 87 .64 123.00 3.52 113 86 147 18,01
b= 26,066 7770 202.80 3. 104 96 17 18,06
17 35.85 98.60 174,00 3.28 116 g2 pIN) 20,47
LimB 26,66 81.80 219,00 2,88 103 102 154 18.03
i=9 32,91 96, 50 166,80 3.20 18 90 155 17.81
L0 30,92 78.00 203.80 3.16 116 Oty 148 15,18
f=1) 2.2459 82.20 123,60 3436 10 a9 148 15,15
bl2 1..65 74.62 161,60 3.48 123 87 147 15.2%
K13 17,08 81,20 89,40 3420 100 ol 159 15.9%
Ml 29,16 83.00 155,00 3.3 i1 G0 15 15.50
t~15 26 0 96, 54 131.60 3.08 105 89 s 15.2%
He=16 23.28 Ve, 24 193.40 2484 109 g2 L6 15.12
bel7 2625 90,56 76,20 2.96 12 80 ig2 16.81
hel8 28620 77.10 67 J40 3416 101 92 w8 15.50

(Cont'd)

o -

s



Contd.

(1) () (3) (%) (53 (6) {7) (8) (9)
lie19 22,26 81,4 151.20 3.28 95 & 162 15.50
1.-20 27.11 76,20 161..20 3.00 118 92 146 16.31
b2l 42,00 97 .80 124 140 3.12 16 o IS 15,12
| 9 30,40 87 .60 11840 2,96 10 90 1 16,93
k=223 47408 86,30 183.80 3.00 203 a6 15% 3612
Fimbi 24 ey 89,60 119.20 3.0 i08 a6 i3 20.12
b 25 33.56 98, 42 23%.00 3.12 113 93 150 15.5%
126 41,81 93,60 119.80 2,16 108 83 143 23.18
l=28 30420 91.0% 336.00 3.36 118 00 148 21,81
La29 W5 el Ol o 84 186,80 +.56 115 89 13 18.93
Lo 30 373 92.02 205 .60 3.40 117 93 W7 20.93
k=31 37.03 B7 .47 171.20 3.20 117 e, 146 17.18
Iw32 21,61 90.76 191.80 3.2 126 a3 159 15.68
k=33 3l.81 91,56 118,00 2496 131 2 b3 21.81
B3 29.82 89.20 143,40 3.28 127 92 146 23.93
h=35 33.28 89.04 136,00 3.56 136 90 ks 16.93
L=36 3i.82 95.28 11240 3.4 p igs | a5 i 1% 17.68
{37 3106 98, 8% 156.00 3.08 110 o4 149 18.31
L=38 50400 89,6 10300 3.32 102 ol 33 17.00
=39 26,16 87 .0k 10%,20 3.08 ik 83 11 14,37

Ry g2 e ] s .

{(Contta)




Caﬂtdo

i e

g

(1) (z) {3J (&) (5) (6) . (7} (8) ”59)

W, U507 82,16 162.20 3.28 138 83 45 .28
Fielt], 37.28 87.2 153.60 3.20 13 Oy 155 243

Limls2 40,08 89,00 209,20 32.0 129 09 16 k.31
Lalply 35.22 1d1.92 123,60 3472 138 91 w8 16,43
Heb5 35.09 72480 186,00 3obils 123 &7 2 18,06
hamls 32.56 93,10 2,20 3416 112 G0 150 19,00
Hmldy e 37 G660 180.40 3a32 109 89 150 18,321
Lime8 3+, 66 88.98 164,40 R~ a2 g 5 1,18
PRI #0457 91.80 196,40 3,00 120 09 kS 17.93
b S0 35.18 61,0 240,20 3.64 i 101 155 19.75
i'i*Sl 5&.3-9 97 .08 ;204060 5436 1.1‘5 % laﬂ' 19-&
W52 26,50 97 .60 110,60 2,92 9 87 b5 17.33
fw53 56,96 93.2% 190.20 GeCh 124 O i5h 18,06
L.-G% e, 28 103,60 200,00 3.2 13 s 152 50
k=55 FeelS 9040 163,00 3418 113 a7 152 1C.06
=56 5o O 87 .50 30, 60 3.208 316 o5 164 16,2%
k=57 52elS 55460 153.80 3432 129 a7 142 39.68
E"Sa .9‘1093 37 .80 %‘lp{} :}ol"‘& 1ok d‘) 113‘3 21.56
im59 20.28 80480 96,60 SeE 123 39 137 17.81
L=60 20475 87.10 102 .10 352 115 ao 1k 1«50




Contd.

- —— g e

(1) (2) (3> () (5 (6)
PeGY 32.60 72.60 147,00 340 318
b 62 28.66 73450 103.20 it 116
h=39,57 37/.04 132,60 3.96 126 79
I 1S 15,00 72.70 97 «H0 332 119
L 65 31.87 BEC.00 135.60 3.40 136
k=66 3C.83 100,20 15% 40 3o 8
L7 32.57 84,50 127 .00 3.4 12
168 35.28 86,10 113.20 3.40 14s
569 21,10 87.08 157.00 3.40 130
1.=70 L.71 96,76 185 .40 332 152
71 33.13 97 .40 113,20 3456 146
Em72 50093 Bh.8% 106,00 3.32 327
b-73 27«50 79.63 109,00 3.3% 127
b7 D36 88,40 162.80 3.0k i1co
ka75 LTIy or.22 158.80 3.28 112
k=70 33.03 85.96 BUL T 3.28 115
b7 30. 62 55.80 01.50 3.32 104
}-78 Ll 105,60 121,06 3.4k 132
1=79 32677 92400 127 .00 3.36 115
1.~80 37.91 O o 20 141.80 3.28 118

() {3} (3)
90 137 20,80
85 134 18.31
128 14,18
9y} 1 2C.25
69 132 16,18
a7 2 17.93
o0 p N 16.68
82 42 21.12
&0 A3 i5.93
50 LT 16.37
g0 i3 17.37
90 149 17 .81
59 148 2043
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