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INTRODUCTION

Oiloceds conotitute the sccond mejor group of cropa in this
counsry. India has become today e country inporting vegetable
olilo oo ogainet an oil exporting country in the past (Piveri and
Chohal, 1982). Oilseeds cover over 17 million hectares in Indisa,
engoge cbout 14.5 million people for its cultivation end hence
pley & vitel zolc in the nationsl econony. Ameng the seven edible
ennual oilgeed crops cultivated in India, groundnut is the most
inportant snd asccounts for eboub 60 per cent of the total oilseeds
production.

Although India venke first in the wordd in groundnut arca
and production it is only 10%h in per hectare productiviby
(Reddy, 1982). The present level of productivity is less then the
world average. This reveals the cnormous potential to escalate the
productivity of this erop in Ipndia, Considering the national
importance and uwrgency for increasing groundnut producticn, massive
regearch end development efforts have already been initimtcd, In |
such a progromme, the genetic improvement works have »igntly taken
itz leading placc.

In KeraJa, groundnut is cultivated in an érea of pboub
17500 hecteres, mostly in Chitoor teluk of Palghat district with on
aversge yield of 1300 to 1400 kg per hectare. It is traditionally
grown. es @ rainfed crop during kherif (April-Hay to August-September).
A non-traditional but potential erea for commercial cultivation
in the State is the double crop wvice fallows during sunmer where
grouminud cen be grown succespfully with the availsble residual



noloture or with movginel irpigation focilities. C20p mequence
ptudies hove glready proved the efficecy of inoluding groundout in
the sumer zice fallowss The lack of high yielding and short
auration verieties as polnted out by Helr (1978) is the major
congtreint for its successful cultivaticn in rice fallows. Desides,
stobllity in  the productivity of cultivars Geserves attention as
grovndmat production suffers fvom proverbial lnstability.

. . Bedsing productivity of groundnub, as in eny other grop, calls
for the cmployment of suibeble techniques of plant breeding. Genebic
variobility in o orop formg the primary requisiie 4o achicve gencbie
inprovenenb. A collcetion of germplesn and its critical evaluatiom
Por depirahle ebtributes with rofercnce to the breeding objectives
con leed 40 the identificotion of gemoiypss specific t0 vhe
sitnastions end :‘eq;zii‘ements. ‘*ho obgerved phenobype is a eorvelated
responze of bthe herdtable end non-heriteble factors. Only the
heritable porbtion of the veriability contribute to gemetic improve-
nent thicugh oelectian. The extent of genetic verlebility can be
egtimoted by the genobyplc coeflficient of veriation. Heritability
in ccnbination with genetic edvence would be more useful in
peedicting the results of selection.

Selection for complex cheracters like yield can be effectively
pade by employing bicmetrie techtnigues wblch will indicate the
roletive imporbence of the difforent componenbo. In the deveiépmenf
of impwoved genobypes;  the breeder should hove e definite uwnder—
standing of the genetic axchitecture of yield and its components
with reference t6 the situation. The cxtent of relstionanip

betucen abtributes is measured by correlation coefficient ot the



ganobyplc emd phenotyple levels. UWhen the correlations of a
aumber 0f characters are considercd simuliencously the results
become more complex due to their matual assooistions., The path
coefficient anelysis provides & means to find out the reletive
conbribubtion of ecach component touwsrds yicld and is en effective
toel to debtect the specific forces acting to profuce o given
corzclabion. The correlation coefficlents are thus pariitiored
into the direct and indirvect cflects. | ?

Testing of edepbed promiscing varieties to select oud the
begt sulted one for the treditiomel uplands duving kherlf apd the
potentiiol rice fallows Guring summer is plenmed in this programie,
with immediate precticel ubility. Since the sunmer rice fallous
" have o span of only 90 days or less; mubetion breeding technique
%0 imduce earliness in seleeted yromising genotypes is alsc
envizaged an e pert of the programme.,

In Xerele, though growmdnut is the nost impertent amvual
oilseed crop, no abitempt was done in the past for its gemetic
improvement. Thig progremme is the begimming of a oystemabic
breeding apyroach 40 satisfy the Terictel rcguirements for the tuo
major areas in the State vwith high produotion potential, It is
boped that the informaitiong gathered snd conclusions drawn will
be of considereble prectiesl) importance in the future works on

geuetle improvenent of this crop.
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REVIEY OF LITERATURE

Groundmat rapks 13th in importance among the world food
crops and is the most importent food legume (Vernell end MeCloud,
1975)« Rao (1980) stated thab 25 2 crop it is well adepted and ag
a food it is readlly accepted., It is cultlgated in gbout €0
cmmtrie;s. extending from the tropical to the temperate zones.
Gibbons (19€0), estimated that nearly 18.92 million hectares were
planted with groundnut during 1978 end 18.67 million tonnes wers
hervested giving o mean yield of 298 kg per hectare. Asip ic the
largest producer (10.9 millicn %ounesg) followed by Africa (5.2 million
tonnes), Worth end Central Amerieca (1,98 million tonaes) snd South
Anerica (0,8 million %onnes), OFf the individual cowmntrics, India
ip the lavgest producer in the world (6.2 million tonnes), followed
by China (2.8 million tomnes), U.S.A. (1.8 million somnes), Senegal
(1.0 million Honmes), Sudan (0.8 million tonnes) and Nigeria
(0,7 nillion tommes). Approximately 80 per cant of world producticn
comes from the developing comtries. Sixty seven per cent of the
total is produced in the senl~axid tropics.

. Growndmt is well known es the king of oilseeds in Indis
beeause it constitutes about 60 per cent of the Hohal oilseed
production in tho country. Pluctuationsa in the production of
grounduut, thercfore, influence the availability and price of oil
in the market (Patil, 1978). Hence the oilgeed cconomy of India
is depandent on growmdmut production. The imporiance of growndnub
es e major oilseed crop of the nabion needs no enphagla. The country
had made significant achievements in the production of cereal grains



and is gelf~gufficient in food grain production, thenks for the
‘Grecn Revolution'. But because of shortege in ollseed production,
congidersble cnount of foreign exchange is being spent on the impord
of oilg, In f£act the impors pill of oilsecds is now oven more the!n
that of greins esrlier (Bmbela, 1979).

Groundmut production in Indie suffers from proverbisl
inotabliity ond low yields. But the rapid spreed of the crop in
our comtry, though o relatively recent lntroduction, aceounts fox
1ts wide edapbability (Prased end Kaul, 1980a). It io well knowm
that growadnut is an wiprediciable legume end Patra (1980) stated
thes ibo pexformence depends upon the ection and intorestion of a
number of feetors. The growmdnut plemt is mueh different from
others cssentially due to the fact that it posspesses a combination
of perenniating hobit end sublerranion pod beering nebture waich
esgentially pronote survival than productivity as evidemced by ite
long evolutionary history. Added to this, leck of clearcut
relationchip between czanopy ckaracters end yleld components comes
in the way of develomeent of appropriate selection eriteria in
breeding work (Pragad and Keunl, 19€02).

The averege yleld of groundnul in Indle ab the present
is around 820 kg of pods per heotare as compared o0 the very high
yicld levels obtained in Iarael (2857 ke/ha) end U.S.A. (260% kg/ha)d.
Being a major oilseel crop, the low yicld levels of groundnut
are refleeted in the per cspliba consumption of vegetable oil in
Indie vhich is only 3 kg per adult per enmum az egaingt the
congmphtion requirement of 11 g recommended by the Nationsl
Comniggion on Selence and Technology. To set up the yield levels



of this crop, Reddy (1980) stressed the need for strengthening

of reseamﬁ effoms. particulerly on the varietel front. Betwém-
1951 and 1971, thé average yield of groundnmut pods in U.S.A. rose
fron 935 kg/ha 4o é293 kg/ha end today yiocldo of over 5500 kg/ha
eze not‘ uncommon there (Prased end Keul, 1920a), In Indle, Singh
(1979) reportod that the preductivity of groundrub, as & result of
repearch end developmental activities, inereased from 642 kg/ha
in 1952 to anly 772 kg/ha in 1968, Pesnut is now grown wmier
varied situé.tlons of- goil, climate, seasong, crop combinatiomms ag
vell as pequences in India, The arena is expected 40 be wider
with the nower cultivars ap stated by Mlsra (1980).

Renenatbon (1960) pointied out that plent heblt in growndomt
deserven attentioz:l of plant physlologicte and breeders alike, It
is our experience that most of the eultivars are excesslvely
vegetative for the yields they gilve and there is weste of conslder~
able energy fop mwproduetive purpooes, It’ is therefore necesoary
t0 ppell cut the plent typé in groundnut thet would be noxe
efficlent in utilizing the nutrients from soil and solar energy.
Investigatione on the develoznegt of optimm canopy structure
conducive t0 maxlmun pod formstion per vnit erea will be rewerding
as suggested b;} Misra (1980),

in Indin, breeding for earlineas was speclficd ag mn
objcetive in grourndnut 1mmmt evan by early workera such
ag Singh (1952) and Seshsdrl (1962), Neir (1978) had brought out
that in Kerola, there is considerable scope for cultivating
groundmat in non-traditionel ercos such ag intercrop in cosomut
gardens, companion erop with tapioca and cateh erop durdng thirg



crop seagon (Summer) in double erop paddy fields. He emphasised

the urgent need for evolving short duration verieties for rice
fallows. Nigam et el. (1960) bad indicated that groundnuts which
mature earlier then the current cultivors and posscocing high yield
potential, together with good quali’oy will be highly useful in

arcas of pal~arid tropios which have ghortv groving scasons.

Gibbons (1980) liad'aisa'&pﬂ.y steted that there ie geope fér fitting
ecrly maturing gromndnuts into relay or seguential croﬁping Syshoms,
parsicularly in South Eagt Asia by ut!.lié.ing the reiaual noisture
afber the horvest of the rice crop. The importence and elgnificance
of early maturing groundmit varleties to meet the requiremenis of
pultiple cropping in rice follows had elgo been ghressed by
Remechéndren ot £l. (1960}« -

The exop sequence triels conducted ot the Rlce Research
Station, Koyemitulem (Korala) hod proved that groundnut can be grown
rrofitably ag e third crop in the rice f£allown of Cnabiulkers in
Kerala (Anon., 1979a8). The trials in fexmer's f£ields oonducted by
the Kerela Ageleultursl University, through the Villege Adopticn
Erogramme, hed ée.mnstrate& the possiﬁility for extengive
cultivation of growndrut es e comrercial crop in the rice fallows.
The trials conduoted under the ﬁatim Demonstrotlions have algo
expoped similar possibilitics (Anon., 1976c). The paddy=-peddy=-
gromdnmt sequence hes opened new vistes in tho troductlon of
groundnut in this btate. It is nrojected further theb there are
gbout five lakh heotares under rice fallows in Kerala, out of which
two lalth hecteres can irmediastely be brought under groumdnub
(Anon., 1978b).



Sesidhar (1978) found that mazimm economic returng vere
obtained from the cropping pattern rice=rice=-groundnut in wetlends.
The g*ounﬁnﬁt orop shoved moximun efficiency in the ut;uzatim
o2 phoéphomé and poéaah for dry master production., Algo the
highest protein yield was obteined from rice-rice~groumdnut
eropping' pattern. This cropping patterng in general, alao‘ improved
the phypical end chemioal properbles of the soil., Ho coricluded
that rice-rice-gromdnut wes the most efficient and sultable
cropping pattern for the wetlands.

No Qoubt, surmer rice fellous in Kerale precents imuense
scope fér groundnut production, However, t0 have en apprecieble
ecverage, high yielding short durabtion verieties, naturing in 90
deye or less with compact shallow burried pods, are a badly felt
prerequisite. Beépite thé fact that breeding work in groundmny
woo carricd out for over the past five decedes and breecding research
vag given the piace of priority in the multi-disciplinery approach
under the coaz-&ina’t-ed set up, the progress is but limited ag
indicabed by Borairaj (1980) .

The litereturs perbteining tr; the various agpects covercd in
the p::esent invegtigabl on is gbmdent. Therefore only relevent
litersture on groundnut in tune uith the objectives of the work

gre revievci.

A, Genebic Repources _

| It 19 well imown thet the mxccess of medera eultivavs, the
:gozmlation explos&on end the aisturhances of the ecogysten hove
togethar tended to reduce %_he genetic veriebility in plonts
available to man. The plent brecdey; t0 meet the demsndg of the



grower, processor, distributor end consumer, hes roduced the
genetio diveréity in crop species. This hea often resulited in
Increpsed genctic vulnerability in crops end this tempted Reo
(1980) to renaxk thab plent breeders heve become the vietims of
their‘em guceean, The guggestion mafe by Jensen (1967) that
genetic and phenotypic diversity of crops should be accepted as
a desireble goal in plant breeding progromues, can be token ag:
complenentary $0 the shove remsaigs.

Rao (1980) pointed out that wiih nocdarnization end urbani-
zasion, the nétural envimnmeigts of ‘?3-1‘1 end wecdy opeceles have
been disturbed end some have beoome extineb. Natural hobit
des%mci;ion, which ogccurs omly elowly, can be ‘seen happening today
in Soubh Amexrica es fer as Argchis snecice are concerned, It iB
inperative i;hat whatever genetic diveraity rcmaine should be
assembled and congexrved. Thio moy be for immediste utilizasion
in crop inprovenment oy for ifutvm ubilizetion vhen the situation
is expected o0 be even mora elarming. Horlan (1976) has indicated
the linitations of our poteﬁbial genetlc resources in the light
of the possible gemetic wipe out of the centre of divorsity and
flewkes (1979) clearly described the way in which such a wipe out
rway occurs The genetic diversity in cultiveted groundnut has boen
contimmously eroded in the growmdinut growing countries since
orop improvement worl: started.

Arzchis génetic resources include all the wild specé,eé end
the cultivars. Cenetic improvencat of any erop is dépmﬁmt upon
the aveilability of gérmplosn regources. Quite often groundnut
breedors in Indias complein of lack of genetic verlebility in this
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crop and therefore much progress could not be achieved in verietal
loyrovement (Reddy, 9980).

q Efforto have been made o collect and conserve the growndnut
gernplass et a few places aroumd the wordd. Germplesm collections
are being maintalned gt 7 centres iu U.S.A., 2 cech in Argenting,
Byrozil, Sencgal, lsrzel end Indie end one each in Venezuols, ligeria,
Hedowl, South Africs, Zimbawe, Sudan, Japan, China, Indonosie,
Australia and Maloyosia. Realiging the wrgent need 4o collect and
conserve gemetic regources, to cope vith the present end fubure
grovndnnt, improvenent progremmes, the Internationgl Crop Respearch
Institute for the Semi-Ardd Tropiecs (ICRISAT) at Hydersbed, India,.
hes been designabed by the Conoultative Croup on Internobional
Agricultural Research (CGIAR) as the major repository for Arachis
gemplaan end has bheen charged with responsibilities of genetie
regourees activities. Uphbe mld=1980, 8498 accessions have heen
asgenbled at IORISAT, apart from 1536 accessions under quarentine
inspection (Rao, 1980). The Directorate of Oilseed Regsarch,
Indio, at Hyderebed has chared Lts collection of 49048 entries
with tho ICRISAT. The Notionel Reseerch Centre for Groundmb
(Indla), otovied functioning very recently ot Juneged, Gujaret,
is belng developed as the sécond inportant éentre for peintenence
end ewluation of gormplaesm in the country (Simgh, 1980).

(1) Colloction

Growmdmat i o crop introduced into Indie during the Lfivesh
holf of the oixteenth century. Ite speedy spresd in this cowmtry
accounts for its remarkebly high level of edepbtebility. Obviously

there ore no indigenous lend roces in the country aund the ones
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wiieh have been edopbed for cultivation ere a few Lrom the wilde
cyray of genebic material seattered in the world. There is urgent
necd 40 eveluate wader local condltions, promising end high
yiclding cultivers from those ecountries where wnit area production
geen phenominel ag compered to ours (Misrs, 1980).

Worden (1080a) stated thet introduction end selection is
o811l o satisfactory means for genetic Amprovement in growndnub.
The cases of cuocsanful introdustions arc meny. In India, vhere
gooundmt i now cultivated end produced to the neximm, it is an
introduction. Dally (19068) estimagted that 75 to 80 per oemt of
the pesambs groun in U.S.4. vere derdved wholly or in paxt {rom
gromdnuts introfdueed {rom other countries,

The Wagpode cultiver naturing in 4 %o G nonths, vhen
intrceduced into Jeva by Holle in 1875, hes complebely repleced
. native cultivars maturing in 8 $0 9 menths (Hemmane, 1975).
Mulmla Red®, o 'greon vewolution variety®, when introduced into
Zombiz and Rhodeoola from U.S.A. proved 40 be @ niraculous suceess
(Snorss, 1979), The femous mubeat variety of Gregovy, ‘NC=4X*',
was introduced t0 almont all groundnut groving cownbrics of the
world., Asiwvya Multimds, Snell Japon, Spanish, Exctic=I and
Exotic=5 are a few agnong 2 large mubor of notable introductions ‘
-nmade to cur country. The varlebies nov mder rocommendation in
Kerala - THV=2, V=T, Pollechl~1 erec ell introductlons from the
neighbouring stabe of Tanil Nedu.

Doraire] (1979) stated that the foumdation for any breeding
prograrme is in the mainbtenence of a germplasn bank. A pr operly
plenned crop improvenent progromne will, no douﬁt, pbart with the
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asoembloge of an oxhaustive gernplacn conteining mezimm veriebility.
(ii) Eveluation end testing |

Horden (1980a) pointed out that $o0 aocompilish the develonment
of improved cultivers the brecier rmst have o ¢lear Imovlcdge 0f
the boteny, genetles end ecological reogulrenents of the crop. He
should egstabllich gound breeding objectlves, colleet or orsate &
range of gemetic varlability and develop or devise the most ouitable
breeding nethod o fulfill tho objectives. He further stated thab
the heort of e breeding progrerme 16 the evaluation oy serecning
of the breeding materials, ‘

The gemetic rescurces collection, malntensuce and
congervetion heve sipnificence in elucidating taxonomic abatus
end evolutionary reletionohips between and within the spocles.
Bub the pain justification for genetlie resource consamti&n is
for utilization in crop improvement. At ICRISAT, a multidisciplinary
aprroach is folloved and the eveilable groundnub collection is
evalueted by all the groundnut scicntists (Reo, 1980).

- Groundunt varietles eye relotively insensitive ¢o0 day length.

So cultivers developed eny where in dhe worldd con be cvaluated at
ony letitude as susgested by Vernell and MeCloud (1975). Reo
(1980) hed stressed thab collection end evelustion are pro=
requisites before varieties are properly utilized in crop
inprovenent progroEmes. |

Dereire] (1980) had brought out  that the yleld performpnce:
of one and the same verlety veries coﬁ@iﬂerably frorm place %0
 place end from semson to gemson. In grourdnut, stability in yiela
appears to be on inporbtant problem. He pointed out that
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- maltiloeation tegbo ere essentisl and stebillity psrometers ghould
be worked out to ldentify obtable end promising verieties. Thise
night have lead Hammone (19‘76) 0 suggest that tho key festure of
the breeding system chould be incorporation of erivironmental
ctablility wvhile rotaining genetic diversilty.

Roo (1980) while discusping on the genstic remouvrces at
ICRISAT, hag stated thet the key to succeosful ubtilizaetion of
variebility from broed genetic poolg requires the knovledge of |
desirpble treits available in the germplasm. This requires a
gystcnatic omlunation of the germplasm.

Por repid muiltilocation testing of promising material end to
eogeps ite sultebility for dlfferent sgrocliinatic zones or
edepbobllity ab national level, a four-tler system of tenbing wes
fomulatéd by Singh (1980). According to this, each genotype hérs
t0 be tested In tha first end second stage ~ Indtial ¥isld
Evaluntion lTrial (IYED) and Preliminary Verietal Trial (PVR). «~
each a% o minioum Of one sesgon. 7Two seasons trisl ab the third
sbage 0f Co=ordinated Verictel Triel (CVI) end one season at the
Pinel ghase of Notlonal Bvalustion Trisl (NIT) have been fized e
oy&s;m.

By x~ray irradiation on the veriety, Spanish Improved, six
mubent vavietlics viz., TG=1, T6=-2, TG-;ﬁ. T6=4, TG=5 ond T6=5 were
developed et the Biology Division, Bhobhs Atomic Regeorch Centra,
Trombey, Dombay (Patil and Thekare, 1969). Large secele yleld
trials with these mmtanbe were conducted b Talsja, Gujarat,
duping 1967 and 1968. Three of the mubanite produced over 19 per
cent increcased pod yield, IG=1 consistently yielded 25 per ceab



14

nore wbich voo atobtisticelly significant at 1 per cent lovel of
rrobobility. Ia e comparabive yleld trial of three mutent verieties,
Viz.y T6=I, TG=3 and TC-17 including locel check by Patil (1978).
gt foxmers fleld, found thab all the threec mitant ve.ﬁefciea axre
for superior  than tho localo. TG=1 under ilrrigated condition
gave yield as high as 5000 kg/ha aend T6=3, 4500 ke/ha whi.;e ."che
check verieties yielded 3200 kg/ha end 2000 kg/he vespectively.
.+ In.a varietzl triel involving seven verletles, conducted

b -the Rice Reseerch Steticn, Keyemkulem, Gengepurd hed yielded
highest green pod yield (8739 kg/ha) followed by THMV-2 (7844 lg/he)
and Polleochi=1 (7483 kg/ha)(Anon., 1978a). A comparative evaluo-
tion twiol to identify the best verlety for the partlelily shaded
cocconut gardens under ralnfed conditions, ledd -out et the Reseerch
Station ond Instzmchional Pornm, Menputhy, Kerela, showed thet all
the four varietles tried, viz.; TMV=2, THU=7, Pollochi~l and
Pollechi=2 were on per in pod yield, though Pollechi=( hed

yvieided the mexiuum (Anon., 1979a).

In the Fetional Fllte Trial of bmnch types with 8 entrles,
the highest yield 'of 2192 kg/ha wes given by J-11 (Anon., 1980c).
The shelling pereentaze was the highest in Z-l-21<5 with 78.75.
Dh=7 gave the highest yield of 2784 ltg/h.a followed by TE=17 with
2551 kg/ha end OSW=2 with 2476 kg/ha in the Initisl Evaluation
Triel with 19 entrles, In the Multilocatlonal Triel of bunch
varietlies, an entry frzom Dherucr, 2-18 gave the highest yield of
1977 kg/he Zollowed by Ah=8312 givmé 1961 kg/ha. A large secele
¥icld trial revepled that Dh=42 in group=I1 and ﬁh-m in .g;"oupa-ﬂ
gave the maxinum yield of 2250 kg/hs and 2341 kg/ha respectively.



Through an Initial Bvalustion Trial of 16 spanish bunch
entries et 14 locations, the Culture J-1, bosides giving the
nezinunm mean yicld of 1540 kg/ha, ronled fiyst at 6 loecations,
second g% 2 1oéationa end thlrd in one location. In gnother trial
conalating of 10 entries at 12 loeations, tho culture G=201
(of Ubter Predesh) has ranked £irst in the mean yicld of pods
(140242 kg/ha) folloued by Robout=33=1 (1381.4 kgfhn). The national
ohookzy H~13 vonked fires with 1379.6 kg/sa in an Initizl Evelustion
Trial of 10 Virgiria rumner types in 13 locatiomae. In tho nstioal
triel of Virginia bunch vavietics/cultures with 5 cultvres, laid
out gt 12 locationg; the culture 28=200 of Kodixri (Andhra
Predesh) proved 0 be promicing (inon., 1960 ).

Bolton (19€0) reported thet the vesults of yield trials
" carzied ob four sites in Tenzenia in 1978~70 with 12 veriesies
ghowed that the culture 6g=62-2-5 was top renking with an oversll
mean-0f 1342 kg kernel/ba folloved by 70-1=1=1 with 1337 kg keynol/
he. In auother triel with 10 vericties eb four locabions, Guring
1979=80+ he noted that the culture 63-62-2-5 wos top ranking in
kernel yield. Duking tho 1980 btrial with 16 entries, ab two
locations, 69-02=-2-5 was the most pronlsing with e meen yield of
1855 kg kernel/un.

By a varictal triel in Sanegal for f£ive yesrs from 1975 to
1979 vwith four verletles, Gaubreou end De Plus (1980) concluded
thay the veriety 57=422 was having the highest mean yield. In
gnother trial, they reported that V=55 hed given 47 per ceut more
yield then the best control line. Recently = nunber of
- introductions were mede %0 Senegul end e varietal triel with
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seventeen introductions for four yeers from 1976 to 1979 revealed
thet Starr, 57=-422, Spentoma and T6-T are promising. In yeb
another trlal of introduced materlsls for five years from 1975 to
1979, the vorieties found cuperior were Tifspon, Spencross and
Conct.

Nigan et al. (1980) reported thab a triel of 11 selections
mder low fertility end rainfed conditions in 1979 chowed that
FESR 6= P 12«B1-B1-B1 ranked abt the top. From an yleld evaluation
of oix edvenced culturses, they could igolate very high yilelding
ones with an average yileld of mere than 3800 kg/ha. Coneidereble
difforances were noticed in yield and shelling percentage among
eight natural hybrid seleaticms from the parent variety Robout
3%5=1 and some of the selections were superior to the parent.

Ina proliminary yield trial with 8 cultures, Patra (1920)
reported that 00+0-5 ylelded the maximum with 1954 kg/he end
0G=71=3 ranked sccond with 1710 kz/ha. But in the comparative
yield srisl, 00~T1=3 was found top ranking followed by 0G-3-24.

Repachondzren and Venlintesuarsan (19€0) had evaluabed
'Gompgopuri' with six other verieties et Tindivemsn, Temil Nadu.
Gengapurd ronked £ivst with 64 per cent more yleld then the check
V=0 in kharif 1973 btut in 1974 its yield was 139 less. They
roported that Gangoporl showed great varlabllity in geminétion.
pod yield per plent, 100 pod welght, plont height, pigmentation
of the otem, size and colour of the leavep, size of pod and kernel
end colour of hesta. Thiso sccording to them indieabed the
prevalence of residugl heterosygosity in the verlety.
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Yicld trials in Melswl by Sibale emd Kisyombe (1980)
involving. 4 vericties rovealed that E385/1/4A in 1977-78, E£878/6/4
in 1978~79 and Chalimbena in 1979-80 were top renklng with average
pod yield of 5082 kg/he, ’4629 kg/he end 3096 kg/ha yveopectively.
Vhile agoesoing the averege yield regponse of two groundnut
varictics wier different nanagement practlces, Singh (19€0)
repozted that the recommended package of practices gave 353.270
with 1113 ard 97.%1% with PG-1 over the loeel practices.

A bunch culture Au=316/3, maturing in €5 days was isolated
from dhe cross T6=3 x Al-8068 by Sridhoran et al (1980). The
conparative rerformance of thip culbture wibth bebber parent T6-3
end stenderd otroin THV-9 ghoued that ite yield wes far below them
that of TG=3 end sllghtly less then that of THV=9 also. Attempts
are uwnder woy o stei) up yield potential of this culture by further
breeding. ’

in o Comparative Yicld Trial with 13 verloties at 9 centres,
Co=1 occupied the 1ot ronk ot 4 centres, TMV=2 at one place end
CGAUG=1 ab one ceatre (Ancn,., 1981a). In znother Comparative Tield
Triel involvins 11 new entries, conduchted at 10 locations Roboub
55=1, Dh=3=20, J=11, T€¢=14, G=207 ond X=-1-~21-B proved 40 be betiecr
varictics. Based on the oversll performance, Robout-33-1 and
Dh=3=20 were obszrved t0 be puperior to the naﬁional chéck J=11e
In en AICCORPC-ICRISAT Co-operative Yiecld Triel with 17 ICRISAT
cultures, No.15 was superior Lo Robout - 35-1 gn judged f£rom the
overall performance, although the difference vas not statistically
glgnificant at eny of the centres (Anon., 1981a).
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B, Dlometrie pig

Bvolution of guperior genotypes, es in eny other crop, is
the prine repponoibllity of the groundnut brecder. Selecction is
en intrineic pard of this process. The application of atatligtical
technlques to biologleal investigations, the quontitetive biology
now termed as biometries, hes aided the breeder to reliably under-
sbend the polygenic basis of econcmic characters which gencrally
emibl’o--eontmowa miatian.

_ To inprove yleld, = complex chaz'acter‘. infornation on the
neture enf megnitude of verlstion in the avellable materisl,
assoclation of characters with yield and among thenselves and the

| exteat of envircnmental influence on these eharacters are Neceosary.
Pisher (1918) 1llustrated how biometricel findingo cau._d be
intexrpreted in %erms of Mendelian fact,ors end thic served as the
foundption of Diometrical Genets,és._

A pizeble pars of the( pheﬁotypic veriation is caused by
envirommental. influe’nceé. The phenotypic verisbility is the regult
of veriability in the genectic constitution of the individuals in
a population = the genotyple veariebility upon which éuﬁerimpoed
is the veriability due 0 the cffect of eavironment in which the
indiviﬁﬁal genotype perpetuates ond curvives. Swaninathon (79569)
stated thet variebility for an,y charaocter occurring in a
population ig conditioned to & great eztent by the pelection
-sieves-émtural and humen, through which the populetion hag ‘maaed
during its phylogenctic history. |

‘ Accoxﬁing to Evans (1978), eson physﬂ.ologicel or morphological
charecter nay effcct yleld in meny weyo, the net effeet of which
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depmds on other characters ond caovironnmental conditions. Selection
based on ylela alone ig usually not vex:y ef £flcient, but when based
on its component characters as well, coula be more efficient. |

(1) Score |

Egtinmabtlon of wiabili.ty ana relationship anong tho
characters is done by usin:, various genetie psramet‘,em. The
genetie or heritable porbion of the phenotypic variabiliﬁy cen be
asosessed by the genetic parsmeters such as genotyple eocefficient
of veriastion, heribability aﬁa genetie edvence. Panoye (1957)
had cohowed that high h;erﬁ.tabiliw end high éeneﬁic advence mmw&g
gonetic control with edditive genes,

Different cheracters of a plant are often eosociated. This
nzy be cither.due $o pleiotropy or due to genetic linkage
(Herlend, 1939). The coefficient of corrclation give a neasurc
of the relabionchip betuean two characters and those characters
releted o yicld cen be of use %o ;aha breeder in moking effective
and devendoble se'lection.. In thig context 1% appesrs relevent
0 quote Leorold and Kriendemann (1975), ¥although speclos very
gnovnougly in thelr assimiléhive ebilibties, growth control
inherent in plents still exert powerful ei;‘feét over thelr genoral
perfornance. Fhyplcel inguts gusteln growbh, bab bi.plogical
regulé‘c.ion dictates the pattern of its ubtilization and ultimate
expression. If we ere to understend the mabure of this regulation
ot & whole plant level and gppreeclote the intemction. betwseen
plents and theilr cnvironnents, we neefl more dete.ilgd neasurenents
then cimply finsl yield”, -

The utility of correlation studies 1é very high in e crop
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like groumdnnt where the yield foetor is concealed. The reguirement
of more end more sbtudies in this linc is justified by the stetement
mnode by Frassd end Keul (1980 a) thet lack of cleemcut relationshlp
betuween canopy charactors and yicld conponents comes in the way of
develomment of gppropriate pelection in hrecding work.
(i) Vorigbllity

Plent breeding in a seage iz the efficicnt mansgement and
utilization of verisbility. Frankel (1970) pointed out that
verlotion is the essence of like end genetic veriation is vnivergal.

The restriction 40 varietion tends to limit the evolutionary
pobential. The survey end egsessment of genctic veriebility is e
prinary requirenent of plent breeding programmes.

Venizebeowaran (19606) reported considcrable varieticn in yield,
flower produciion, welght of haulms end totnl leaf area per plantd .
in the ppreading typs. In the semi~sprecding btype, nuber of
kemels per plent and yield showed the mexioun veriaticn. The
helgnt of mein axis, total leaf area pér plant, weisht per kernel
snd yleld showed mericed veriation in the bvunch type., Chandramohen
et ol. {1567) noticed profound verisbion in number of mature pods,
welght of haulms end yleld. Fiftynine errect types of growndumut
were studlicd by Jeswal and Gupta (1907) o evolve selection criteria.
Thay obgerved high verisbility in %otal brench length, number of
primary branches, nurnber of needles (pegs), number of mature pods,
pod veight end £inelly the yield, |

During thelr study Besu end Ashoichaj (1969) fownd high
genotypic coefficient of varietion for number of doys o flowez,
nuiber of pods and heuliis weight per planmbt. A coupavatlively high
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gemoty;pie coefficient of variation was recorded by Mejundor ct al.
(1969) for number of hrenches, number of leaves, number of nodes,
nutber oi:‘ pog bearing nodes, number of pod beering nodes and pod
length.

In the ervect group, Senghe end Sendhu (1970) noted high
genotypic coefficient of varigtion for number of secondary branches,
rmmber of primery brenches, number of fruiting nodes per secondary
brench end mumber of nodes. Similarly for grain (kernel) welgab,
nmunber of pods, yicld of podso snd mumber of one sceded pods in the
gpreading group of verietien. lgh genotypic ecefficient of
veriation wag recoméd for nunbey of secon&ar:f branches, green gnd
azy velght of mature pods by Dizit et ale. (1971). In & study with
30 ppreciing verietles, Khengure and Sandhm (1973) found that the
phenotypic coefficient of variation ims high for pod yleld and
pod nuzber and moderate for muamber of fruiting nodes per socondary
branch, numnber and length of primery and sscondary branched,

verol gpread and 100 seed wolght. DBut for shelling percentage,
sced protein amd 0il content, the phenotypic coefficiaent of
veriation wes low. |

Kushvoha end Towar (1973) whlle analysing vorious cheracters
roported high jbo modorabte genotyplc cocfficient of variation for
daye 4o 50 per cenbt flowcring, helght of main 2xis, aumbor of
nature pods and dry weight of fodder. Days to ma‘i;uri"t.;y, 100 pod
weignht, shelling perceounbtages and perecentoge of oil hed oniy low
genotyple cogfficient of varlation. Hohemmed ot al. (1973)
recorded high coefficlent of va.riatikon for kernel uclight ead

phelling porcentage in semi-gpreading end spreeding types
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respectivoly. . In the spresding groundmut varietles, Sengha
(1973) obtained the hlghest cstimetes of phenotyplc end gemotypic
coecfficiens of veriation for 100 kernel weight and number of pods
pey plont, | Shebtar (1974) found high genetic variability for
number of sccondery byonches, totel mamber of nodes in gecondary
brenches and nunber of pods, in his study of the verisbility
pattern end formulation cf selection indez for yield. In the
apalyeis of geactic verlebllity in cerbein mebric traits,
Sivasubrancnisn et gl. (1977) noticed high velues foxr genobypic
edefﬁ‘icient of varlation for height of uein stem end number of
pods per plemb. Thip choved that these charscters cem be relied
upon fop seleétioa._.

Afber gn elaborate otudy of verigbllity of 100 kernel welght
end ghelling pércentage in 234 tunch, 170 seni-gpreading end 2068 "
prestrate (spresding) varieties, Natarajen eb 2l. (1978) corncluied
that veriation in kermel velght ves generally higher in semi=
‘am’eaﬂing ond prostrate veriebies while voriation in shelling
vercenbage was the higheght in prostrate varielien, High -
variebility in hervest infex woo noted by Natarajavatnem (1979).
T4 ronged £rom 20 %0 47 in buneh, 3 to 31 In semlespreeding and
10 b0 22 in gpresding varietles. Shany (1979), after atudying
nine varietics end . five crosses veported that protein end oil
conbent l?az.ﬂiaa conpiderebly. The higheot protein content (30 to
31¢%) wae obtained from spanish and valencis types. The oil o
conten renged from 50 to 58 per cenbe
| Norden (1980 =) hed stated that thore io considerable emount
02 veriability evaileble in the cultiveted species, espeelelly in
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morphological end chemicel cheracteristics. The oil conbent of
different types varlcd from less them 40 per cend to over 60
per cent end the fatty acid composition of the oil of the
different lines algo showed conaideroble variability.

Rao (1980) had ralsed 220 bunch varieties in e randomised
block design vith tuo replications at the Regional Resecareh
Staetion, Relchur, during khopif 1977-78 t0 asgess the range of
variation. The yield of pod, number of pcds, number of nodes in
the main azxis, shelling percentege and 100 seed welght showed
vide differences between phenotyple and genotypic coefficient of
varietions. The phenotypic ccefficient of variation renged from
g low o8 2.37 for leaf breadth to as hish as 129.00 for pod yield.
The genobtypic coefficlent of veriation varied from 1.38 for leaf
breedth to 51.00 for shelling perceabtege. He polnted out that
the influence of environment on these charachers is appreciable.

Venketeowaren (1980) exenmined the variability in e number
of lines/varietiecs bolonging to the three habid groups, Viz.,
éyreading, geni-gpreading and bunch. Yield was taken by him to
meem the yield of kermels, belng more steady amd relicble then
yicdd of pods. He found that the patiern 6.:‘.' veriebllity in the
qs.fi‘erent characters vairied anong the three liabit groups end
enong the different variotice of one end the seme habit group.
Thio mede hin $0 suggest separate discriminent fumction for each
hebit type. It i reported by Vernketeswaran et al. (1980) that
considerable differences in harvest index cxigt betuveen differcnt
verietiens., Varietel varietions in physiological efficlency heve
alzo been woported. The strain Co=1 has high harvest index of
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50.1 per cent, wheress Gangepurl hos & low harvest index of 35.2
per cent. Ah-35 is reported O be g highly. physlologlecally
efficient varisty. They have noted thet shelling out-turn is e
nichly veriable genetic character influenced considerobly by
envirvonmental factors.

In the analysis of yleld components for making selection
index, Kurickose (1981) rocorded signifiocent differences in
reapect of ell the fifteen charecters studied, nemely pod yield,
helight of main axis, mmber of pripayy branches.j nuzher of leaven,
days t0 50 per cent flowering, duretion to flowering, number of
flouers per plant, nucber of productive nodes, number of mature
pods, dry weight of heulmp, number of ssede per pod, 100 pod welght,
100 kernecl weight, shelling percentage and 0il contenb. iigh
genotypic coefficient of variation was shown by 100 pod weight,
100 kernel welght, number of geeds per pod and number of prima:y
branches whereas the value was lov for days to 50 per ceat
flowering, oil content anﬂ shelling percentage. Pod yicld showed
moderate value for genotyple coefficient of varlatlon, btut higher
. velueg for environumental and phenotypic coefficient of variai.?i.';m.
In the case of genotypic variance too, muber of floﬁers per plent
~and 100 pod weg.ght recoxrded ,high#aluea. The genotypic veriance
wao low for pod yield, number of primary brenches. days to 50
. per cent flowering, number of pecds per pod, shelling percentege
end oil content. The cnvironmental varience was highest for
number of flowers per plent followed LY nnm?er of leaves. A% the
rhenotypic level, the varience was high for 100 pod weight, number

of flowers per plent and mmber of leeves end low for number of
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primm(bramhes. days t0 30 per cent flowering, number of geeds
per pud, shelling percenbage and o1l content.

in the F, of a ocross between THV-7 and Arechis villogulicerpa,
Murelidharan et al. (19€0) found thab the varisbllity vas direched
towards an assocletion of atitributes, desirable for oolection in
thoe 11@3.% of the concept of new plant form in groundmut. Tho

inproved level of produotivity ves concomitant with the cnergence
of seccondery branchcs end ineresse in the mmber of basal primavy
nodes. In their breeding otudies involving Arachis hywogaea and
4, ponticola, lMurelidharan end Rewsn (1980) observed thet the
averege nunber of floyers produced in A. hypogoea (61.8) wes far
beiow then in A. ponticola (349.8). TiV=7 produced 105.6 flowers
vhile Pollochl-1 produced 99.0 flowerg. The mumber of pegs per
leaf axil algo varied in the perents end hybrids. The nunber of
pegs per plemb chowed e phenominel inecrecpe in the hybrids. The
perc_zen‘bagm of one sceded end two eceded pode veried enong the
different hybride. In a1l hybrids, the nmumber of pods reelised,
fer excceded the level of A. monticola. The weight of pods per
plont in the spanieh groundnuts varied from a ninimm of 16.4 g
in Polleochi-1 50 e maximm of 319 g in OSN=-1. In A. monticols
it wap 15.6 g. The hybrids prosented e noticesble enhencement
in respect of thie troib, the maximm being 52.9 g in bybrids of
05l.2 as against 17.5 in the variety itsclf. The hybrid of
05«1 geve only 28.5 g in contrest 40 the value of 31.9 g for the
varletys | | |
Remanathan (1980) in his lnvestigation in populetions of en
interspesific hybrid reporbted that genstic vorisnce for days to
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f;owez'ing hes been largely additive while thebt for nvmber of
brenches 0 be lé:«:g'ely of the douinence type. |

" In thelr studlos in the Fy end F, of six unch varietles
crossed eaﬁh other, Sridharen end Herappen (1960) enslysed helghb
of meln sten, mumber 0f primaried, mﬁnber of sceonSavies, numbor
of nodes in the main stem, length of rineries, leaf area, 100
kernel weight, mumber of pods per plent end yieid of pods per plant.
The genetlo coefficlents of verisbility vere gencrelly high for
numbez ;:a‘f cecondarics end pod yield., It was also obgerved that the
genetic coefficient of varisbility was determined to o grest
exbent by eerbtoin specific parental combinations since the
differences in such conbinstions weve found 5o be si@ificantly
levge. The exbent of\ verighility noted in Iy rogenics wag
congiderably large with bransgreseive megregabliong for most of the
cheractors which would ‘suggest polygenic control of theso tralts.
Skewmoss for the charscters, nemely, height-of mein ghen, number
of secondaries and yield of pod wes obeerved. The mean valuo end
the veriability noted in the beckeross progenies indiecaked
congiderable cmount of nonwadditive besidos sdditive gene action.
Houwever, the predoninent oddlitive gene ac%ioxi involved for pod yleld
in moat of $he crosses revesled that this trelt moy be ameneble
for improvencat through intméive i)henotypic paelection.

Presed and Keul (1980 b) studied !, gemeration afier treat-
ment with geommo roys, 1S end NHU in different doses and concen
trations in V=2, J=11, =113, MK=374, BS~I and M~13, The M,
mubenta shoved veriability in number of brauches, total number of

nodes per plont, mumber of nodes per branch, average nunber of pegs
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per node, mumber of effective pode per plamt and kermel yleld per
plont. o
(i31) Heritebility snd gonctic sdvance

Heritebility is en index of tramsmissabili‘by of cheorecters
. Zrom geaeretion o generation. It provides a meosure of the v_alue
of sclection for different traits in verious genoﬁypés'. The total
verience of o character consisls of & herita‘b‘le. portion, an
envivonmentel portion and g portion due 1;0 genotype=cnvironuent
intevactions the heriteble portion in turn include the eaditive
genetie verience which ig fimsbie end the &‘ominanqe end epietatie
vavionces which are non~fisnble, The berm herltabllity wes first
introtuced by Fiskher (1918) and defined it as the ratio of the
fixable (2dditive gonetic) varience to the total gametic weriance,
- Robingon et al. (1949) defined heritebillly os the “sdditive
genotic vaxieonce in per cent of the totel wariance”. Heritability
waa defined both in the broad and nerroy sense by Iush (1940).‘
Hexitabildity in the broed sense estinates @he percentoegs of total
genotyplc variance over rhenovypic varience wheress in the narrow
~ oense i% is the retio of edditive gemetic verience to totel
. vericnee, The estimave of beritubliity ig ueséi-‘ul o ﬁha bresdep
for exerveislng sclectlon based on the gezao*typi;: wvorth of o treit.

Bernaxd (1560) rocorded thab percentage of immabure podry
velgnt por pod and chelling percentege have high herltabillty
egtinates thaﬁ geed yizld por piant, High herliability es*oimétes
for height of maln shool, number of brenches, mmber of developed
pods, mmbay of undeveloped pods and bohal nuzber of pods were

noted by Kulkernl and Albuquergue (1967). In the enslysis of
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variobility Basu end Aahokiivaj (1969) observed high heritability
for days to flower, leaves per main sgtem, pods per plent and 900
pod welght; but moderste heritabillty for shelling percentage and
heulng weight per plent. However, only low heritabillty was
obtained for pod yleld. Further, high horitebility wes founi for
mmber of deys to flower and number of pods per plent. Heulng
velgat per plent showed moderate heritebility with high genetic
edvances

Mejunder et al. (1969) reported high heridsbility estimates
for doys to first flowering, period of flouwering, mumber of branches,
mmber of leaves, mumber of nodes, breadth end length of leaflets,
mmber of pog bearing nodes, 100 pod welght, number of kexnels per
70d, length end hreadth of pod end days to maturity. The pumber
of ped bearing nodes end the shelling percantage hed recorded h
moderate heritebilty while that of mumber of mebture pods end pod
yield hed only low velues. High heritebility together with high
genetic sdvance was chown by nunber of brenches, numbex of 1e;ewen
ond mmber of nodes. This euggests that these characters ave
controlled by edditive gene action. Dixit et al. (1970) observed
thet mmber of primaxy branches, green weight of mature pods, 100
pod weight, 100 lkeornel welght end aversge number of kernels per .
pod hed high heritgxbility values when compared 4o that for dxy
welght of mature pods per plant, shelling peroentage, helght end
number of nodes on main exio end Fodder weight per plent. Both
high heritebility and high genetie advance were chown by 100 pod
welght aad 100 kernel weight. Only a low waluc for genetic
edvenee wag recorded by green weight of meture pods, dry ueight of
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. peture pods snd fodder welght per plent. Remen et al. (1970)
réporbed ’hig'?a hepitebility end genetic advance for length of
prinaries, mmber of cceondories and yleld of pod.

In the erees (buach) group, Sengha end Saudhm {1970)
obtained high velue for genetic edvence for numbor of secondexy’
branches, pumber of primoyy brenches, number of Srulting nodes per
seeondary brensh ond pod number. Same trend was mointeined by
graln {kernel) weight, pod nurber, pod yield end number of one=
seeded Cgada in the 31;:ziea:iisag g::'aﬁp. During the analysis of various
characters, Dixit ob al. (1971) noticed high gemetic sdvance
'cnmbinea with hopritability for hoight of main axls end number of
secondpry brenchess Number of mabure pods per plant Lsd moderate
senobic advence and low hewidebilisty. Very high horitabllity with
1ow genetic pdvance was given by number of pyimexy branches. In
their studies oo variability, Kushwabkao and Tewor (1973) found hipgh
herltability for days 40 meturity, followed by 100 pod walght,
days 50 50 per cent flowcring, 100 kernel weight end shelling:
perceniege. Pod yield, numbor of meture pods aid dry weight of
fodder wver plent vecorded medium neridebility values, Kumber of
| inmature pods, mumber of primary branches, helght of main axis and
paicentaga of oil gave only low horitabllity valusss They also
reﬁsorﬁeﬁ vory high genctic advance for yield of pod per plant,
z;smﬁer of mature peds and 100 kemecl welght. Samgha (1973)
recorded high heritobility end gamcbic advence for zunbey of pods
pex plend end 100 kernel welsht. Yhile formulsting seleztion
index foz yleld, Shettar (1974) noted moderate heritability for
pod yield end low heritebility for number of mature éoas. | |
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Heritebility in the broad penge and genetie gain were found %o be
high for yield per plent by Patea (1975), ouggesting additive
game effects. In tholr assosameat of the genetie veriebility in
certain ma%ﬂ.c tralte, Sivesubramonien et el. (1977) noticed higa
cotimates of herltability end genetic sdvance for height of main
sten and mmber of pods per plant. The reoulils indiceied thab -
these e‘s_iaz-acters can be relied upon for seleciion.

WUhile studying the inheritence of yleld coniponents, Cehaner
(1978) hod reported high heritebility for pod weight. Ao a
result of their investigations on seven semiwspreading verietics,
Doraira] et al. (197§) observed high heritability eabinates coupled
with high genetle edvance for mmber of f£lowers, yield of pod,

100 pod wei.gﬁt end 100 kernol weight. The height of main shen
hod high heritability v"alue with modcrate genetic advenco. It
wasg indieaté& that number of flowers, yielzd of pod, 190 pod welsght
and 100 kernel welght are ugeful in celection..

AfSer eanalysing 220 bunch varieties, Rao (1980) reported
that nunber of pegs snd length ’of firat primar}}" brench ghowed
highogt heritaobility. Number of fléwers, nugber of pods, noded
on the main axisg, ghelling percentage and yleld showed moderate
volues of heritobility. Eeéf iength and breedth showed high
expected genetic odvenice vherens the munmber oi; peZs shouel moderate
value. He concluded that seleetion based on number of flowéra,
pege and pods will be rewarding, In the ‘stu.aies vith .twen.ty gix
bunch varieties of groundnut, ﬁuriakose (1981) obteined high
heritability eonbined with gene'tic edvence ;’:'oz' 100 pod weight, 100
kernel welght, number of seeds pér pod mnd number of primavy
brancheg. Tow velues of heritability and genetic advance yere



31

given by dry welght of heulms, pod yield and helight of mein axis.
Shelling pexeentoge emd days t0 50 per cent flowering presentéd
high heritebility but Jow genetie sdvenca.

In em interspecific hybrid, Romsmathan (1980) reported high
estinates of heritebility for daye to flower and relatively low
for munber of pode end weight of pods per plant. Yhile gtudying
the ¥y end ¥, of six verictel crooses, Sridhsren emd Marsppan
(1980) found the highest heritability velues for helght of main
stem, numbep of primaries and yileld of pod per plent in THV=9 =x
Duazf mmtent, number of secendarieé in TG«3 x Ah=8008 and number
of nodes on ma2in stem in POI-2 x Ah.7522. In general, the value |
for genetic advence were fairly high for number of éecanﬂeﬂes
and pod yicld. The crosses, THV=O x Dwerf mutant for plant height
end mober of primaries, POL=2 x Ah—-&\oﬁé for number of secondaxies,
THV=0 % Ah.7522 for number of nodes in main stem end POL=2 x
Dwaxt :Ismtmt for pod yield,_ recovded high é‘enetlc gdvonce. It
could be gugeested, therefors, thet for effective improvement
of thege tralts, int&zcaive seleetion ghould be practieea‘ in these
Tespective crosses. Since high heritability end high geneﬁic
advance in réspect 0f mosd of the characters wara' obsorved In the
crosseg POL=2 x Duarf matent and TMV=J x Dwarf mubant, exploite=-
tion of the progenies in these erosses for inprovenent of yield
would be highly useful. They pointed oub thab the predoninent
adiii'bive gene action involved for pod yield in mbs’c of the crosses
revesled thét this trait nay be gmensble for improvement through
intensive phanotypic selection.
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(iv) Correlntion ,

The econonic izat-worﬁh 0f e erop la pricarily juﬂgeé from
ite yield whs:ch, in turn ig dependent upon a nunbey of several
other charachers. Thésae characters are quantitative and are
often eontrolled by e large number of genes which individually
do not have pronounced effeccet end to a large exbent obliterated by
changes in the environnent. It has been recognised that o
knowledge of the relstionships among these characters could
provide the crop 1mmv‘ement programne, with o sound seientific
bosip.

Comstock amd Robinson (1952) recorded that plaont helght,
mumbey of flovers and nuther of pods s‘nowea. pogitive significont
correlation with yleld. In the enslysis of yleld snd its relabed
eharacters, Ding (1954) reported tﬁaﬁ rumber 0f pods peyr pleont
end number of seeds pey pod have pronowunced influence on yield.
HMistra (1958) noticed strong association betucen yield, size of
seed, nmbery of pods aﬁ& aunber of kgmela per pod. In hig
attenpt for the formlation of selefilcn index for yield, Doraira]
(1962) found eignificsmt positive correlation of weight of pods
with puober of §o&s and number of pecandary brzaches in the
epreading voriety TMV=-1. Significont posltive correlation wag
nobiced ;E’or velght of pods with pod number, meen number of nodes
in the prinavies, height of main axis end number of nodes in the
main axis in the binch vexioby THUT=2, _

While sbudying 75 spreaiing types, Jacwel and Guuta (1966)
obscrved that pod yield per plent was positively correlated with

the number of mature pods, totel number of gymophores, number of
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seédnﬂary byanshes and the lateral spresd. Mshopatra (1966) found
positive correlation of yleld with shoot welght, oot velght snd
nodule mumber of the plant and negative correlation with shoot
length. Chemdremohen et ale (1967) reported that emong the
choaracters ptudied, number of nature pods end welght of plant |
(penlns) have high positive correlation with yield. These tuo
cheracters also exhibited high sssociation botueen esch athex,

In on investigation with 4 vorieties, Flsaccd (1967) recorded a
negabive coryalation ‘ba{:waen oil percenbage and geed wéi{;‘at.

Fiit.y nine erect (bunch) typés vers studied by Jasuzl and
Gupta (1967) for devieing solection criteria. They found that pod
velght wes correlated vositively with number of primary branches,
needles, meture pods amd totel brench length. In Yheir study
with 173 varieties, DTin end Chen (19067) noticed that number of
nods ne.x- plant ond average welght of pod had positive corrclebion
of low maspitude. Praged and Srivasteva (1968) concluded thab
yicld of unshelled rmte per plent was positively correlated with
the nunber ¢f branches, 1eaveé, nodes, 'flms;ermg noden, pods per
plant end 100 nut weight. ,

In 30 early erect varietisg, Tin et al. (1969)' anelysed |
gevan gomponent charoctors and réporteﬁ {het nmver of podls per
plsmb was nogabtively correlsted in the auturn with length of main
ster ami ponitively in spring with the number of branches per
plant. The length of internode was negatﬂ.ve 1y correloted with
the mumber of pois per vloat avd the ahelling percentage but
pﬁsitively with average weight. of pod. They also observed
popitive correlation between the number of pods per plant and
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yield of pods in aubunn crop. The number of pods per plant wasg
correleted with shelling percentage in the spring ovop.
Semjeeviah et el (1970) observed that mumber of nodes within
10 em from the grouwnd was positively correlated with pod yield
rer plenb. S

in the gpreading group, Sangha end Sandhu (1270) noted that
rod yield wag negetively correlated with laterel spread end number
of vegetabive nodes per primary ond secondery brench, buh was
positively essoclated with pod mumber in the ereet (meh) group,
Pod yield wes positively correlated with grein (hemel) wéighis
bat negatively with nusber of primery and seconfary brameches in
the sprezding croup. 4 pegative corzelsetion between geed length
end shelling percentoge wae notlced by Mevchent end Munsghi (1971)
in a study involving 15 cultiveors with ercct growbth hedbit,

Positive slgnificent cnrrelauen' of pod yield with pumber
of yo&a,! nugber of branches, shelling pe.i'amtage. weignt of kernels
end 100 kexnel weight were found by Dholarie eb al. (1972).
There was high positive correlation between number of pods and
nunbez of bronches. Significent bubk negetive association wos seen
bebween shelling percentege and 100 keimel wéight. Kha:«?:rfgrsaagl\u&k.
(1972), uhile smﬁﬁng_ganotypic end phenstyple correlation in
30 spreeding varieties, concluéea that pod yield hed shrong
aggociation with the number end length of pelrary ond secondery
brenchen, lateral spread, number of mature pods snd shelling
@eécenﬁage.

Patil (1972) in his siudies cbserved thabt kemel yicld woo
iﬁgﬂl‘y correlated with mmber of pode per plent and days to
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flover. The coefficient of correlation between 0il content and
keornel welght was negative. Vhile analysing verious chareobters,
Kudhuwaha and Taver (1973) roported a streng positive correlabtion
0f pod yield with plaent helght, number of mature poiss primary
brenches and straw (hoales) welght end negative value with days to
flovering end poturity. The coefficlent of correlation botween
deys to flowering end 100 kernel veight wes positive. There wes
nbrong pooitive correlation betwesn plent height end nature pods
and mmber of primery branches end straw weight. It wes noted
that the mumber of mature peds uas positively eassociated with
munber of mature pods wae positively associabed with.numbar of
immature pods, otraw weight and shelling percentege. Significent
negative correlation wog exhibited by chelling percentoge with
100 kernel welght emd 100 pod welght. The correlation
coefficicnt between the number of primavy branches and straw
welght was positive end eignificent. _

HMorchant and Mhmobi (1973) observed significant correlation
betueen leaf lengbh and bresdth, ped length end breedth end seed
length end weight. Patra (1973)y in bio studies found thab
fortllity coefflcient and pod yield were negebively correlated
end eccncluded thet a high yielding form will have shorter internoden
at the flouvering otegs with a lov fertility coefficlent. Yooltive
correlation between pod yleld and 100 kexmol welght was noticed
by Sangha (1973)« Mohammed et al. (1973) eoncluded that high
0fl content was pooitively associated with smell kernels.
0o0ffelt ani Hemmons (1974) reported that yield of pod waes heving
pignificant correlotion with nusber of podo, flowews and plant
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heighi., Length of primary ‘branch wes also correlated with yield
ofvjpaﬁ.

T4 was nobted by Shettar (1974) that pod yield wan positively
correlated with heighy of maln exle, meen length of primery
brenches, number of seceondery branches, nusber of nodes in
gsecandexy brenches, number of moture pods and 100 seed welght.
But pod yield was negatively correlated with number of deys 10
flowering and chelling percentege. Strong positive sssociation
for days to0 maturity end shelling percentage with pod yield was
found by Fumer end Yedav (1978) in their studles using 18 bunch
strains, Nair (1978) in hig studies with two bunch varleties
(THV=2 and THV«9) rccorded that yleld of homlms, number of pess
per plent, wmmber of pods per plant and 100 pod weight were signie
fleantly and positively correlated with yield, The yleld and
nine yield components were investigated by Dorairaj et el. (1979)
in seven gemiwgpresding veoricties. Bignificent positive
correlation was observed between yicld and number of mature pods.
Pogitive and strong asgoeiabtion was found bebween nmamber of
flowerg pey plant end nucber of prinayy branches. The height of
roin axis wes seen positively and significently correlated with
100 pod welght and 100 kerncl welight. Mohammed (1979) reported
positive correlation of maturity end pod aize with seed yield,
Shany (1979), bascd on his studies with 9 varietles and 5 erosses,
coneluded that forms with a high protein conbtent tended 0 have
low oil content end vicewversa. Ho algo found that oll content
was positively correlated with percentege of mature pods end
negabively with number of pods per plant and sced welght.
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In a gtudy of the germplasm of 220 bunch vorietico, Beo
(1980) recorded thet number of pegs, lengbh of firsh primary brench
and leaf breedth were posltively correlated with yield end the
sorrelations were highly significent, Number of pods end flowers
and plant helght aloo showed posltive significent correlation with
yicld. Thig suggected that selection for the obove characters
will be useful for echieving high yiclds., Venketesveran (1950)
ozemined the chavecter essociation in 8 nunber of lines/verieties
pelonging to the three habib groups, viz., spreading, semi-
sprecding end bunch, The yleld of kornels was tgken by him to
mean yield as it is nore gtesdy end relisdle than yield of pods.
He obgerved theb the sotal correlation coefficients between the
various morphological choracteors cmd the yield verled in magnitude
and dirvection between the habibs types. Hence he congideret the
three groups separveitely for formmlating the selection indiges.

In the spresding tyre, yield was fmmd correlated 1m_sitivély and
si@.ificantly with kernel ueight and negabively and ai.gniﬁeantly'
with the number of flowers produced. In the ceni-goresding type;
yield vas positively and gignifiocantly correlated with the number
of flouers end weighted sotal nmumber of pods while negatively

end significently correlated with number of nodes on bassl
primeries. Significent positive eorrelation of yield with
shelling percentage, height of mein axis and welgbted total number
of pods wag ohsewéﬂ in the bunch btype.

Kurickose (1981) stuiied fifteen cherpcters in twenbty six
buneh verieties and the essoclation of these characters at the
' genotyplc'anﬂ phenotypic level were recoxded. Ganotypic



correlation of pod yield wag positive with number of primary
brenches, duration of flovering, nuwmber of productive nodes,
nunber of meture pode, 100 pod welght, 100 kernel welght, shelling
percentage and oll content. 1% was negative with height of meln
axis, number of leaves, days o 50 per cent flowering, number of
flovars, dry weight of haulws and number of geeds per pod. Only
the correlation coefficiont of yield with mumber of mebure pods
and oil content were significont. All the characters except
helght of main oxis and mmber of secds per pod showed positive
phenobypie correletion with yield. The corrclation was significant
with mumber of leaves, rumber of productlve nodep, nuuber of
neture pods, dzy welght of hevlms end oil content.

Romem et al. (1970) wmeporbed higk positive genetyple end
phenotynic corpelation coefficient between yield end number of
primarles gnd shelling percentage in Fy generation, Sandhu end
Khehara (1977 b) recorded close essociation for ped yield with
nmuber of matore pods and numbey of secondary hrenches in a cross
between C=501 end AK~12-24, Bub in o eross between =501 and
Ah-059%5, pod yield wae associated with number of maturs pods and
number and length of both prinmexy and secondevy brenches, Ine
study of F2 popalation of a eross involving o spreading end e
bunch variety, Singh ot al. (1979) noticed thab pod yield was
positively and highly associated with number of pode and 100
Irernel welight snd slgnificently with nvnmber of fruiting nodes
per gecondary brench. A% genotyple level; primery brenches,
secondsry branches, frudlting nodes per secondeyy branch, nusher
of pods and 100 kerncl weighl were highly cssociated with each
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other., Fod yicld bad positive and highly significmt‘ partial
corvelabion with matber of pods and 100 kernel welght. |

The phenotypie end genotypic correlation coefficlients vere
worked ot by Patra (1980) for 32 hybrid derivatives with three
stendarde. Considering the yield components, none of the ’
cheracters was gignificently correlated with yield., Number of
immetore end meture ypode per plent shoved pooltlve .associaticn with
yield whereas shelling percentage and days to maturlty were
necatively correlsted. Tupber of immsture pode per plent showed
. very poor esgociztion. In general; gerotypic correlations were
hipher than phenotypic ones exceyt in the charzeter pairs, number
of mature pods per plent vo. pod vield per plent, number of immatura
noda per plemt va. everage plant height and nunmber of immature pods
per plent vs, nvaber of prinawy bronches per nlent. There wag
gignificant mosocciation hoetween chelling percentage snd average
plant heipht; mumher of primary branches per plent and number of
immgbture pods per plant =nd shelling percentage end nuwmber of
pods per plant. All these charecter paire uvere negatively
correlaled exespt shelline percentege vo. aversge plent height.
In the populations of en imterspecific hybeid, Remenatben (1980)
obteined significand positive correlation between shelling
péreenﬁags erd zod welgub end kerncl weight an? percentege of
well £illed kermels, Correlation coefficients were computed
bebween yield erd yield sttributes in the Iw‘.a and P2 of aiz
varieties crossed each other by Sridharon and Msrappan (19€0).
The coefficient of correlation of yield end tobol mumber of nature

pode ge woll eq with number ¢of primeries indicebed thet these two
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¢haracters moy primarily be used for selection towaxds the
improvement of yieid.

Dorairaj (1979), while exploring the posaibility of
altering the nature of association of quanbitative characters
by individual a.nﬁ‘ combined cfieots of hybridizaebtion and irreila=-
tion, ¢oncluded thab imaﬁatj.on of varietiea,increaaed the
fragquency of new character asgoelations, bub izvedistion of
hybrids brovpht aﬁmt more lastences of alterations in  the
gtrongth of exie;%,imf_;; corrzslations. In the spenish type, yield
of pods hed positlve correlstion with nunber of pods and nusber of
kernels. Positive correletion of yield with height of main stenm,
length of primarvy branches end negative agsociabion with shelling
oub~turn was obmerved in the 1-13 of gpanicsh. In velenola typo,
rod yield exhibited posltive correledlon with pod mumber and
kernel nunber in the perent end this remeined oo in the ME" In
the virginia bunch, yield of pod was positively correlated with
pod nulber, kemmel nupmber and reproductlve efficiency in tha
perent s well ag in the 1\15.__. But In the vivginis spreeding, in
the parveat snd in the MS’ yicld of pod showed pogitive and
sigrificont correlation with pod nuabey end kernel number, while
the 3‘43 gained pignificant sssocigtion bebtrcen yleld of pods and
mezny length of primary breaches and nusber of sceondary branches.
He osuggesied that the corrclatcd response of desirable yield
componenty ¢an be taken advenbtege of by effeét:%,ng gelection for
positively aseociated traits.
(v) Zoth epslypio

Path cocificient emsliyeis, developed by ueight (1921) 18 a
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standazdised partisl rogresoion analyois, epecifies the relstive
influence of onc variable on snother, besides partitioning the
corzelation coefficients into direct and indireet effceto. It
enalyses tho caugeweffect relationship so that complex quantitative
cheracters like yleld could be understood in e simpler end bebter
way. The two characters vhose relationship is beling measurved,

nay nob exist by themselves alone, but an intricate system of path
vay cen be involved, in which various other atiribuies also
conbtribute. Therefore, it would be desireble 40 separate oult the
direct contribution of each yield component and the indirecd
contribution it maekes throusgh its relationship with other attri-
butes, This will ald the breeder as an efficiant tool in
effecting relizble melection. _

L3 (1955) furbther elsborated the basle feabtures of the
technique ¢f path enalypis end ite applications. According to
him, when the caupal fachtors are uncorrelated, the path-coefficient
is eimply the corrclation between the two varisbles concerned.

The seperation of the correlation ceoefficient into various
conponents 1o one of the main utillty of path-cocfficient enslysis.
The implications end slgnificance of this technigue hag 'been
stressed by Bhatt (1973). Consegquently paeth analysis bac been done
in quite & large number of orop plonis.

Ip thelyr studies with 59 erreet voriebies of gyoundmut over
two secesons, Jaswal and Gupte (1967) obeerved that the number of
mature pode per plant end total brench length are the most
Importent selection criterig. Khangurae apd Sandhu (1972) in a
study mede oa 30 opreeding vericties noted that length of primazy
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branch wap the most inportent cherascter heving the hlghest direct
affect on pod yleld. It wags seen .‘_bhat all other cheracters
affected pod yleld through this character. The path enelysis
otudics in 60 spreading varietics made by Badwel end Singh (1973)
revealed thot nunher of mature pode per plent end 100 seed welght
were the mogh importont yield components. ‘

Chendola ¢t al. (1973) observed thab the muiber of pods per
plent was the moot important chearacter with high direct effect on
yield. All the yield components combridubte to yleld through the
nurher of pods per plont. ' The mumber of pripary b&anehe ani green
veight of pods too hed a divect effect, while the number of
gecondary branches hed o negablive dirgzot effeet,. 1t was suggested
that nunbey of pods per plant con be teken as gn index for selecotim.
In selecting for im;_:roved yicld in varietien with a gpreeding
hebit of growbth, Dholarie b al. (1973) fownd that branch number
was move important, while pod number was more importent for bmoh
types. The greatest contribution to kernel yield weg made by pod
velght per plant both in spreeding snd bunch types. |

In hip study with 26 bunch verieties, Kuriskose (1981) made
a peth analyeio involving five characters, viz., number of mature
pods, dry weight of houlms, number of seeds per pod, 100 pod welght
end 100 kernel welght. Twenty oix different combinations of the
above five characters were enolysed foyr path coefficients. The
residual effect, vhich accomnts the ef:'.?‘?ee‘b of other factors not
considered in the causol pcheme were also worked out. The number
02 pods had the highest ﬂirfac‘t affect In all the fiftean
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corbinations wherover it was considered as a component. In seven
other emsal schemes where number of mature pods was not considered
as a component, the highest divect effect was shown by 100 pod
wveight. In three other combinetions 100 kernel welght expresged
highest divect effect where number of mature pods and 100 pod
weight were not congidere, In the remaining one combinetion, dry
welght of hemims ghowed maximum direct effect, but negative. MHe
noted that nunber of mature podo and 100 pod weight showed the
highest positive direot effect on yield. The direct effect uéx*e
conparesively low end negative for dxy welght of henlms, numbey
of seedo per pod end 100 kerel welght. The indirect effect of
mumber of mature pods through all other charactors were positive
cxcept through 100 pod weight uwhich was negative. Dry welght of
hanlng, nunber of seeds per pod and 100 kernel weight shouwed a
negative indirect effect through ell other characters exceph
 through 100 pod weight which was positive. The indivect effect
of 100 pod welght thyvough all other charccters wos negative,

The ceusal scheme involving mumber of mature podo hed the lowesd
recidual effect,

In the crogses of peni-spreading x bunch end gseni-gpreading X
seni-gpreading, Seodhu end Imeh‘;ira (1977 b) found that number of
nature pods had the highest direch effect on pod yield, the
contribution of the remaining traits being mosily thrcugh the
number 0f mabure pods. 021 content and m’otéin content weyre found
t0 be aszocinted with glmost ell other charvacterss but not
signifieantly. Singh et al, (1979) in thelr enalysiz of the ¥y
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population of a cross involving e spreeding exd bunch variety hed
shown that number of pods end 100 kermel welght hed got the meximum
eontzibution to pod yield.

C. Induced mutogenenis
Matesion breciing has been clesrly defined os em lmportent

complepentery meothod of crop improvenment (Nair, 1971).
Sigurbjornason emd Micke {1969) in a detailed analysis of the
gpeelfic réls of induced rubation in plant breeding have clearly
ojected out mubation breeding as one of the indispensable
methode of plant breeding. lnbation gtudies have been carried
out exbensively in cercals lilte barley, vheat and rice; There
sxe geveral reports on induced mubagenesis im growndnub. Excellent
rovievg wvere made by Gustaffofon and Gadd (1965_), Gregory (1968)
and Worden (1873, 1980 b). Only literature relevent to the
presend invesblgabion ars revieved here.

(1) BScope : :

Aecording to Hammons (1972), despite a long history of
eultivation, broad subspeclific varizbility amd wide geog:'_éphm
distribubion of the culiivated pearub, dei‘ects in 149 composition
with respect tc the vegwlraenents of man are wide spreo8 end for
zapy of these no remedial genebic repounrces are known to exist
cnong itg varietal forms, Therefore induced mutegenaesis could
form o potent genetic too; to devalop new genes for variows
characters. A groundmut in generally relegated to marginal and
submarzinal holdings in our couwnbry, the genes fZor high yields
have gredually eroded from the populetions and have given wey Zox
the genes conferring a2daptability (Reddy, 1980).
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The growmdnut plant is much different from others due 10
the fact that i3 posgeugses a combination of pereniating hebit end
gubterrvenion pod bearing nature which essentlally promote survivel
than productivity as evidenced by its long ovolutionery history
(Praszd and ¥eml, 1980 a). The delicale f£loral structure,
reotrioted recombination gnd heriditery instablility ore some of
the factors frustrabing the bdrecder's efforis through conventional
breeding methods. Added to thege are the limited nabural
variebility for the economic charaoeters (;“’fatg‘z}aswaw, 1980) .
Pragad and Kenl (1980 b) stated that = combination of breeding
nethods involwing induced genebic veriebility and its further use
in recombination breeding would be invaluable in growndnut
improvement .

Avbempis for groundnut improvement by induced mutegenesis
has been nmumerous (Gustaffsson end Gedd, 19653 Gregory, 19683
Noxdexn, 1973, 1980 b). The crop has a delicatecly balanced syatenm
of gemetic units and g rugged blochemical gysiem cepeble of
polydivectional chenges aa stabted by Cregory (1956 b). The embryo
of dorment seed is well developed (Yerbrough, 1949) with several
potentinl musatlon sites. Groumdmat hes the capacity to be
mulbimatable and yeb malntein lts phenotypic stebility (Grezory,
1956 b, 1961)«

hAshzi ond Goldin (1965) pointed out that the gdvenioses
and dilsedvantages thal go with polyploids agre felt in gromdnut
becauze of tho presence of many dupliczte loeci. The rulsivalents
end trivalents thal were reported %o occur ab melcsdis would algo
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greatly influcnce the populmtion dynamies and mutebicn frequency.
The plent ip highly embogemcus end henece suited for nutation works.

In growmdnut, induotion of mutetion hos been proved 0 he a
good measns for obtaining useful genetic diversity (Gregory, 1956 b)
and a pobent source of genetic variation for cerisin speeific
charaetoristies (Norden, 1973). Misra (1980) suggested induced
mutageneols a8 8 %ool for breeding for earliness.
(ii) Mubogens |

Both physical snd chemicol pubagens were employed by several
groundnut mubation workers throughout the world; the most notable
belng fhe North Corolina geoup which incluide Gregory, the moah
eminent groundnut musation breeder. Gezma lrrediation wes enployed
by Tuchlenski (1958), Shivaraj =nd Bao (1963), Sanjesvieh (1967),
Yenon eb al. (1970), Prased end Kaul (1920 b) end Rabtnaswvemy (1980).
Other physical mutagens such ag neutrons and 3~reys were enployed
by Gregory (1955), Cooper emd Gregory (1960), Bhatb ot al. (1961),
Bliquex snd Mertin (1961), Pabtil end Bora (13963), Bmery ct el.
(1965), Patil (1966), Pcrry (1968), Arzumenova (1970), Patil
(1976) ond Siveosubramopiem (1979). Different chemical mutagens
were uged by various workers such ag Ashrl and Goldin (1965),
Laked. 100/ FPrasad (1972), Ashri and Levy (1974), Sivasvbramoniam
(1979) and Proasd (1960).

Differential responge of genotypes t0 the verlous mutsgenie
egents and 4o varying dopes were observed by Gregory (1956 b),
Iin (1960), Bliquex et al. (1961), Loesch (1964), Ashri end
Goldin (1965), Prasad (1972), Siveaubramoniem (1979), Doraira]
(1979) and Ratnaswamy (1930).



a7

(1ii) 1511 c—:&;f‘fects

The consplouous M, cffecta roported were lethality, injury
end sterility as in obher crops. DBliquex et el. (1961) reported
thot irrediation with x-reye at 8000 R stimmlabed gerninebion
but gt 40,000 R, dthe germination was reduced. Slvasubramonian
(1979) found e progressive medustion in germination with increasing
doges of gemma raye in all the three varlcties gtudied. Reduced
germination following gemma ray lrradistion was also reported by
Dorairaj (1979). Retnasvzmy (1980) reported differentinl
germingbion afier ifrrediation.

Injury of various types resulting from irredistion were
reported by many workers, the mogt. gommon béing a reduction in
plent height (Gregory, 1957; Shivara] and Rao, 19633 Patil, 150603
Gregory, 19683 Perry, 1968; Sinha and Roy, 1969; Sivesubramonianm,
19793 Dorairaj, 1979 ond Ratnagwemy, 1980).

FPollouing mubagenic treatment, the survival of plants was
algo found to be reduced and a linear dose-effcet relationghip
weg noticed by Bliguex et al. (1961), Patil (1966), Senjeevich
(1967}, CGregory (1968), Sivasubremoniem (1979), Poraivaej (1979)
end Retnagweny (9980).

Increased pollen sterility conseguent to nutogenesis was
reimrteﬂ $0 be mogtly dose dependemt by Anon. (1960), Bhatt et al,
(1561), CGregoyy (1968), Lrased (1972) and Houli end Patil (1975).
(iv) Msoromubotions |

Chlorophyll mutaticons of various sorts and other drastic
morphological mbents of acedemic end economic gignificance heve
been reported by quite a lavse number of investisators.
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Patil et el. (1963) dascz*ibed zanbho and virescent mutents
after x-irraﬂiaticn.‘ A namber of chlorophyll mutanta have been
ohserved by Patil (1966). Gregory (1968) recorded ehlorophyll
mitente ineluvding 'ligst greon® and 'slbino®, Patil (1973 ®)
reported e chlorophyll deficient mutent, the 'chlorina®, T_mjéfe
chloroz:hyll deficient mutents - 'lutezscenza‘ 'aurcus' and
‘virescent® were desoeribed by Tel et al. (1977). Sivasubrenonien
(1979) noted few chlorophyll mutetions. He reported thad
chlorophyll mutation frequency choued an incresse with the
incrcasing dose of gemmp rays., Further, the frequency of
chlorophyll mutations varied signlfieamly mong the variotieg.

Quite o lerge nunber of viable mutations have heen ;'aparteﬂ
by grovwndnut mubation breeders, Hemmons (1953 a) recorded a
‘Cup mmtent* follouing x=-rey treatments at 18500 R, This ﬁ;utant
vas characterised by a complex of marnholagi.cal features uhich |
were ageribed to plelotropic effect,:a of a gingle gene. The evoch
- meking attenpts of Gregovy (1956) uith xeray 1rradia1‘~.z.on of about
One 1lzkh (one bughel) seeds, in 't.he R,» & large number of mubants
were ohserveﬂ in a very large population exemined.,

Several morpholegical verisnts such as plents with ereeping
habit Lrom Tauneh‘ po;':*ent s plents with bushy habit from trailing
parent, small leaved end dwerf types have been reported (Anon.,
1960)+ Bhatt et al, (?961) noticed changes in growth hebit, ateql‘
thiclmess snd other morphological characteristics ao a resﬁlt of
irrediation. The Isracli breeders, Aghrl and Coldin (1965) foumd
najor deviants t0 growbth hebit effecting more then one charscter
through diethyl sulphate treatment, They observed mutations
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involving tuwo or three charescters ab a time and sugsested thet
thig may be e pleiobtropic mubant with a gyndrorie effect.

The macromutents termed as 'Flab', ‘fﬁup'. *Illex', ‘Hedara’
end ‘Corduary’® were deseribed by Tmery et al. (1965). They
raporbed that the first three were sinply inherited while the lest
o vere inherited by duplicaete recespive genes. Iarge numbey of
mitationy affecting plant helight, lesf cha.‘caetem, floral porto
end meed germinebility heve been isolated by Pabil (1566}, 4
moiticarpellery motent with pegs transformed into branchen hed
been igolated for the first time by him.

Gregory (1908) reecognised ao many sg 24 elasges of visible
chenges due Lo xelrradiation, altering elmost ell the morphological
cherecters« A o result of geme iyrediation, two mutents, viz.,
'domble vexellum® and 'Virescent', having chsnges in morphology
and hebit were deéwcribed by Sinhs end Roy (1569). Arzumenove
(1970) had also recogniced chemges in morphologicel chavacters
and heblt after peed leyediation in Y, generation. An xeray
induced monogomic wes identified snd described by Menon et al.
(1970), A "veriegated' tmbtant wes reporied by Pabtil and Mouli
(91975), HMHouli emd Patil (1976) have obteined a mutent with
suppressed growth of primayy branches end reduced pod setiing.

While conpering the induced mutegenesis in homozygous end
heterozygous genotypes, Doreiraj (1979) found that irrediation of
hybrid seeds brings about the highest veriasbility for g1l the
characters, except veproductive efficicncy. Ivvedistion of
varieties increessed the freguency of new character associetions
as o desirable effect, Duarf-I end 'Gigas’ mutantc were firss
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roported. Also mabents with follaceouns stipule, white bold eeced,
chocolate colour tesba and eerly maturity were obitcined.

Prased end Kaul (1980 b) recorded e matent with nazrow
leaves, lncressed number of nodules in the deeper areas of rooh
zone, veaduced guscapbibility of leaf gpoto, incroased pod number
and nen=-dormant geeds. Algo mubents with eompact conopy, shoxt
internode, large number of pods, high yield and mubentsc combining
a compact canopy with larger number of pods, worthy of exploitatlon,
were isolated.

{v) Micromubabicng ‘
The pioneering investigetlons omderteken by Gregory and

his colleagues in Horth Caroling, U.S.f., on microuubztions have
paved the way for understanding the mutetion evenio in a bebter

" wpy end %0 utilize the techmicue in abtaining the goals of the
plent bresder. Gregory started his ghullieo in 1949 through z-ray
irradiations in the virginia bwch veriety, NC-4, Gregory (1961)
recognised that ivradiation freguently cansed genectic beckground
maibations which geve vise to a serien of nodifier mutations oy
nicromutations. EHe enalysed the effect of selection on yield,

a gquantitative character, smong the progeénies of randomly sclected
normel eppeering mutent plents. A spectrmm of deviation from
norpal cxisted within mubtoets and guch a graded expression of the
sene mutation in different Xy foamilies of self pollinating plants
woep cdduced to modifying effescte 0f the backgromd genotype.
Thic lead him b0 hypothesisze that  ‘the normsl appecring membears
of irradleted pcpulabicn aight be variously mutated with a large
nutber of small individually inconsequential chenges, which in
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the whole, forn o sound basis for artificisl and natural
selection'. Thus the mitant grede variebility resulted fronm a
modifieation of the backgrownd genobype conourrently with the
induetion of major gene mubations. He atated that the lonising
effects were polydirectional and quentitative in nature, affecting
heriteble chonges in tho polygenic gysten of th@ baek@ouiﬁ
genotype. iHis hypothesis wes tested end proved 0 be coxrrect by
Loesh (1964}, Huery et el. (1965) and Sivasubremoniam (1979).

(vi) Achicvenents

The flrst achievement in growmdmut through mtation breeding
was the evolubion of the mutent varieby ‘HC-4X' by x-ray irradis-
tion of the vewrieby NC~4. The mulant veriety was high yielding
with better pod ond seed quality than the };ar@t (Gregory, 1957).
Mutento registant to leaf spot discasme caused by Cereospora

nergouats and Cercosnpora grachidicola were developed from Kz end
Z; gonerations end the resistance wes mainteined over nine
generatlions with high yield and fertility (Cooper end Gregoxy,
1660)« Bliguex et al, (1965) veported a mubent witn inereased
0il conteat.

tutation rescarch leading to the development of improved
T&(Ironbay Groundnut) varvietices at the Biology and Asriculture
Divigion of Bhebha Atomic Reseayeh Cantre, India, is an illustre-
tion of wresmeaxch benefits 0 the nation (Pabtil, 1978). Quitc a
nucker of mutetions vere indueed using x-ray irradistion in the
variety Spénish Inproved (Patil, 1966). Subsequently true
breeding mutents end their sibs were screened for high yielding
ability and othey desirable stiribubes. « This resulted in the
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ivolation of six mubmt lines which were aftervards relessed

6o mubant varieties, T6=1 to TG~6 (Patil and Thakare, 1969).
Intercromeing radiation induced mutanbs was found td be useful

end rewording. New verieties, viz., T6=7 to T6=-20 vere selected
during 196375 based on oil content, seed sizes yield snd meturity.
Té-14 wag evolved by hybridizetion betveen 'Darker green' end
"Virescent' wubtent. TG-17 was obteined fron the cross 76~1 &
‘Derler green® and TE-19 from the cross ©G=1 x T6~i7. In & crop
competition for grouwndnut orgeniscd by the Department of
Agriculture, Karmatoka, two favmers growing TU-3 and T6-14 have
won first prize by producing 6000 kg and 5000 kg in Chitedurge

exnd Davergerec taluks respechively. In the field trizls, six
Verlebics, viz., Te=1, 3, 14, 16, 17 and 19 were found comsistently
guperior in Gujarat, Mshereghtra, Kernatake and Medhya Pradesh,
The exporéers of HOP (Hand Picked Seleetion) grede groundnut cre
very much interested in T6-1 and 7G-9 which are preferred for teble
purpose (Pabil, 1978).

- Popov end Dimitrov (1966) selected ean corly lerge fruited
high 0il grommdnubt. Dwerf mutant-I wos reported as a promising
grominut veriety by Yedev and Singh (1977). Through sommn ray
irredietion of homozygous end heteroszygous genobypes, Loraiza]
(1979) could identify nine selections with yigh yield, TFour of
them hed high shelling percentege end bold seed. The remcining
five had high oll content. An early maturing musant from Pol.t,
worshy of exploitetion wos also recorded by bims
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Sivesubrancnian (197%) lsclated flve high yielding mubtend
lines vhich rocorded axound 40 per cent increased yield than the
check which confirms the effectiveness of selection for micro-
mateticas in increesing yield. potemtiagl througa induced nubagenesis.

Fow economicelly vizhle mutonts including a nondormant
mutent, worthy of utilizatlon wes observed by Prasad and Xeuld,

{1980 b). Two high ylelding mubanis, following gamma irradistion
were identified by Hatnmswomy (1980') . '
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MATERI ATS AND METHODS

Prelininary evalustion of varieties under uplend

conditiong was conducted at the Department of Plant Breeding,
College of Agrlculture, Vellayeni, during kherif 1980. The
reneining oxperiments vere conducted at the Research Station
end Instructional Pevm, Menmuthy, otteched to the College of
Hiorticulture, Velianikkara, from summer 1981 to rebli 1982,

A. MATERIALS
The genetic materiel consisted of 93 verleties of
groundnut collected from the following sources.

1)

2)

3)

4)

5)

6)

7)

8)

9)

Forty three variedies from the Regional Centre,
National Bureaun of Plont Genetic Resources,
Vellanilkkara, Trichur.

Two varieties from Gujarat Agrlculiural Univeralty.
Two varicties from Punjab Agricultural Univeroiiy.
Three varieties from Groundnub Breeder, Agriculfural
College, Dheoruvad, Karnateka.

One veriety from Groundnut Breeder, Khargone, lMadhya
Pradesh.

Twenty three varieties from the Agriculbural
Experiment Station, Tindivenam, Temil Nadu.

Pour variceties from Bhabhe Atouic Research Centre,
Bombay » ' |

Four voricties fron the Rice Research Station,
Kayemiculan, Kerala.

Six verieties from the Assiotant Oilsceds Specislich,
Dholi, Bihar.



Thus e sobtol of 688 varleties were collected as the first
pet of germplasm. Subseguently five more verieties were
colleeted from the Regional Centye, National Bureau of Plant
Genebic Resources, Vellanikhkara, Trichur, maling a total of 93
verioctics. | | |

These va:.?ie'bies'include& exotic and indigenous -typea
coming under the hablt group of sﬁreaﬁing (8 Hoso.), seni-gsprecding
(13 Noa,) and bunch (72 Hos.). The 1ist of groundnub varieties,
thely habit enﬂ source. are presented in tablse 1,

B. MBETHODS
a) Freliminory Eveluation.
The 88 verictien collected in the first.'set of germplasm

vers grovn for preliminary eveluation in uplands au:z'ing kharif
1080, Of these, 67 ve:z’ieties wem bunch in habit, 13 seni-
gpreading and 8 spreaﬁing They were grown in pingle rowo of
25 plants each with & spaeing of 30 om within rows gnd 50 cm
betueen rove. All the 93 verpletices were put to preliminary
evaluntion in wetlarzﬂ rice fallows during curmer 1981 .

Observations were made on gemina.tion. vigour, cenogy,
flovering, brenching, lea®, pod and kermel ehaz-acters, aorial
pegging, root noduiation, geed dormency and reaction to peste
and diseagses. Data on the following economic tﬁait,s were
collceted.

1) Pod yleld per plant

2) Hanlmslyield per plent

%) Duration upto maturity

b) Biometric analysis.
Eighty verieties were selected for biometric studien
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fable 1. Groundnut varieties, thelr habit and source.

Type No. Neme of veriety Hebit Sourece
‘ (Centre of collection)
1. EC.21127 Bunch Regionel Centre,
a, .21118 . gaxional Buvrean of
lent Genetlc Resources,

EP EC.24397 Seni=-gpreading Vellenikkora, Trichur,
4. 23 ,116596 Bunch o
5, EC 11064 ‘$0 2o
O ICG=-3859 ) 9y
Te C 21089 2o s
8. BC.115546 Semi-spreading ’s
Ge B8.21120 Bunch Py

10. ECl.24412 oy '

11. EC 24420 Semi=gpreading '

2. EC.36802 Spreeding -

15, EC.115678 Buneh ‘ P

4. £C,25188 oé 'Y

15. EC 24395 » . »9

16. EC,.117872 Sproading 0

17. EC.39544 Seni-spreading "

18. EC.21082 Bunch '

19. 1C,9811 ve e

20. EC.36009 Seni=spreaiing >

21. EC 24431 Bunch Y

22, 30.21095 »y’ 11 J

2% S=50=27 Seni-gpreading -

24, A=DT4 Bunch v

25, S=T=5=13 *e vo

6. EC.2100 Semi-gpresding ’s

27, EC,271121 . .

28, EC 66134 29 "

29. BC.24446 oy vy

¢ EC 112027 - .0

31, BC.36890 Spreading -

329 B~353% Bunch P

continued..
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- Source
Type Wo. Name of veriety Habit {Centrc of collection)
pooDa e pgebime,
: Plant Resgoureces,
B 1C.5808 9 Vellanilkera,
36,  BC.21079 Cas Trichuzr,
'37.  B0,20954 Spreeding '
| 38,  EC.66138 .s -
30, EC 35999 Dunch oo
40. 0 .21052 P -
41, EC.115704 2y 'Y
42, Al=5915 ’y ’e
4%, EC +24450 e 5o
44, GAU:-:‘i o0 Gujeret Agriculitural
45. . J=1% o University.
46,  H=13 Sprezding Punjab Agricoltural
4T M=37 - University.
48, Spenieh Improved Bunch Groundnut Brecder,
49,  S=206 . %gzifultural College,
vad, Karnatoke.
50.  Dh=32=30 $9 Y
51, ayotit " Groundmt, Brosder,
Pradegh,
52, . EIxoticeb 5o Agricultural Experi-
5%. . THV=D " r?ﬁi%ﬁzéf"%%m
'S4 . TMV=10 Semi-gpreading  Nedu.. .
55. 10.297 Bunch -
56, : AH=8253 ”9 #e
57. AK=B11 .9 .
58, .- EC.21078 ‘s e
59. -+ NO.TO - ’e
60. - USA=63 ,e e
6. -« G=270 e ’o
62. - - LR e

Russie=319

continmed.,
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92, , T0.21075
9%, . EC.21070

L 3]

LR

. ) Source

Type Ho. Name of varlety ilabit (Centre of collection)
63, THV=12 Bunch Agricultural Experli=—
64.  Almel Howd o it P e zaai v,
65 o THVw=2 ’e Y
G5, KG»01=240 29 ’e
67.  USA=123 op .

- 68. =11 0o ”»

60, Pollachi-2 'Y Y]
T0. AH=4218 T 'y
T TGE=3 ’ Bhsbha Atonie Research
724 0G=14 e Centre, Bc'mi;bay.
T3¢ TG-17 T ’s
4.  TG=19 v "
5.  E0.21088 v Agriculturel Experi-
76.  Konki=¥=10-17 - gﬁiﬁﬁ%‘:ﬂiaml Nedu.
77,  Spenish peanut s ’
78,  Red Spenish . ’
79.  Pollachiei »9 Rice Repearch Station,
£0, Exotice e Keyamiculam, Kerala,
8. TV *e 20
82 a.. - Gangoporl vy R
8'5: : Big Japan Seni-gpreading g;giggﬁ?&?%gﬁﬁ?
84.  TC.20957 Bunch Bihar,
85. 10.293 "y 29
86,  All=1128 ’s .
87«  Co.t s o
6B. _ Ugende locel . s
89. . 50.21147 Dunch negional jentio,
90. . EC.38279 " ae Plant Genetic Resovreces,
of.  10.24125 e Vellenikkera, Trichur.

!"

L8
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from the ninety three available in the geraplesm. They included
exotic and Indigconous typea as well as improved snd local
verictles. They exhibited wide veriability in morphological and
metric characters and include 62 bunch, 11 seni~gpreading end 7
épreading types (All typeo oxcopt Type Nos. 3y 5, 12, 254 28, 41,
5"2,. 72, T3 end 89 40 92 in teble 1). These verietics were grovn
in o Ramdomiged Bloek Design, replica;ted thrice during kthorif
1981 in uplands. In cach verlety end replication, three rows
cf ton plém.ts each vere grown ab a spacing of 20 cm within ena'
%0 oen betweon rous.

Tive obgérvational plents were seleeted g‘ﬁ i'anﬁom from
cach vericly in each replieation amiding the boxrder plenta.
The folloulng characters werc gtudled on these plents.

1. Duration uptio flowering

2+ Plent height on the 50th day

5. iHumber of branches on the 50tk day

4. Tanber of leaves on the 50th day

5. Duration upto maturity

6. Number of floucrs

Te 'Spreaa of flox-iering

B Height of mein shoot

9., Length of top

10. Humber of basal primary branches

11 Nuaber of braunches

12, IFroesh weight of pods

13. Tloulms yield

14. Humber of leaves
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- 15. Tunber of maturs pods
16. Percentege of pod meb
17. Number of jmmeburs pods
1‘8. Pry pod yield
19, Dryage pevecentoge of pods
Data on the following characters wers colleched
from bull canples of dry pods in ecach verlety end
replication.
20+ 100 ped welght
2%1. 100 kernel weighb
22, Shelling percentego
23%. ©Oil conkant
The study was repesbed in weblonds during smmer 1082.
o) Comnergtive yield irieilg.
On the basis of general edepbebility, pod yield apd other

depirable abttributes in the preliminary eveluation in 'uplands
and wetlend'rice fallows, %0 vorieties (Zype Nos. 2, 6, 12, 25,
30y 52, 39 41y 42, 45, 48y 50, 51, 52, 5%, 54, 57, 65, 66, 68,
69, Tls T2 T35 T4y 95 81, 62, 63 end 67 in table 1) vere
oeleeted for deteiled cveluation, Of thepe, 25 were bunch,
5 ceni-gpreading end 2 pprecding, The trial in uplands was
conducted during khavif 1981 in o Rendomiped Block Design with
three replications. The plot eize ves 2.4 x 2,0 m with planse
at a gpacing of 20 x 20 cn. _
Doabta on the following characters weve colleected from five
plonte per varioly per replication, seclected aj razﬁ&om. avoiding

the boxder plents.



1. Duration uptc flowering
2.  Duration upto meturlby
3. DLength of top

4, TNumber of branches

5« HNumber of nmature pods
6, Number of irmature pods

The following vere oppessed ln the net plot of
240 & 1'{6 1, leaving one row all orovnd as.bamer.
7. Presh welght of pods
8. Haulms jield
9. Dry pod yield
| Deta on the following traits were recorded on
rendon samplez in ench veriety In each replicatian.
1G. 100 pod welght
1. 100 kexnel weight
12. Dryoge percentage of pods
15. ©Shelling percentage
14, 0Ll content
5. | Froteln content
The trial wae repeated ao such in the rice falloys during
summer 19824 |
4) Debells of characters studled.
The methods followed for the study of the aiffercnt
cheracters are detailod below.
1. Duration

Durstion upto flowering was the mumber of days from sowing

to the flrot appéarance of flowers on obgervational plants.
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Duraticn upbo moturity ves the number of deyd from sowing
to the dabc of maturity of observetionel plents. In crriving at
mabturity,; she sppeavence of plents, oenesecnce 0f leaves, nature
of podsy sholl charscters, pod £illing, kernel chavecters gnd the
internal colour of the shell were cousidercd. ‘

2. Zlant helehb om the 50Lh day
Height was meesured from the base t0 the tip of the plant

on bthe 50th day aftcr souing on observabionzail planis.

%« Number of branchen

The tbtal nugber of brenches yere counted on the 50th
doy after @cﬂ:in@; on Obgervabiomal plants.

The nﬁmber of branches on the nain ston upto a helght of
10 cm from the cotyledonary node wore counted at the time of
harvest on obsarvabional pleats el reconded ag the number of
bagal primeny brenches.

ALl the branches - primary. scconfory and btertiary were
algo combed =cm.. thie cbsarvatlondl nlents at horvesnt.

4. Bumber of leaves

The total number of leswes end nodes from uhich léavas
have dropped, if any, vere comnted on the 50tk doy after écuing
on obgervational plents.

The total 'numher of leaves per qbservatlonai plant was
determined ab harveot by sdding the nunber of leaves end tho
aamber 0f nodes from which the leaves had glresdy dropped.

5. HNunbey of fioueras

The pumber of £lovers produeced by the individusl
cbosrvational plantsg wore counbed delly anﬂ were added up Lo
cbtain the "boté.l number of flowers per pleant.
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6. Spresd of flowvering

The number of days between the first and lest flovering
in the Individusl obscrvational plents were teken as the spreed
of flowvering.

T Heleht of main ghoot

At the time of hervest the helght of main choot wan

neasgured from the base to the tip on obeervational plants.

8. Length of ton

The length of the longest branch of each observational
plant was mecsurcd from the cotyledonary node to the tip ab the
tine of harvest.

9. Fresh weight of pods
The nature pods of individual oboervational plants were

separated abt harvest, clesned and fresh welght was recorded.
The freah welght of pode per plot was dqetermined by
colleeting the mature i)'ods from all the plante of tho nes plot
end welghing aftor proper cleaning.
10, Haulme yield |
The haulno of cach observational plemt were welghed fresh

after renoving mabture cnd immature pods et harvest.
The hemims yield (green) per plot wag recorded by welghing
the heulms from the net vlot.

11. Number of meblurc podg

The number of mature pods per plant wes counted at harvest
on all observational plents.

12. Percentoge of pod seb

This wes caleuloted for every observationel plent ea
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£611owss
Pepcenteze of pod met o ﬁ%ﬁw—&g@ = 100

1%. Number of irmature podsg

The number of immature pods in each observational plamd
was counbed at harvegh.
14. 'DIZV pod yield

The mature pods of the individunl cbeervationsl plents
were sudried and welght recorded.

The pods collected from all the plents in the net plot
were sundried end welghed to obbtein the dry pod yicld por plot.
15« Drysge percenbage of pods

The mature pode of lrdividual observational plents were
welghed fresh. After drying, the dry weight was also recorded.
From those two weighite, the dryege percenbage was worked out for
the individusl planta.

Considering the fresh weight of potla and dry pod yield
ver plot, it was colculated on the per plot basis.

16. 100 pod weight
A ravdom sample of 100 dry pods Qaﬁ dravm from egch

veriety per replication and weighed.
17. 100 kornol velght

Hundred kernels were dravn gb randon from a sanple of dry
kerncls fvom cach varicty per replication ond weight recoxied.
18, Shelling percentoge

A randon sanple of 200 grams of dry pods per verlety per
replication was sholled. Shelling percentege wos estimated as
the welght of kernels ag a percentoge of the welght of pods,.
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19. Oil contend
The oil content of the different verlieties in the

repre&entaﬁve gomples in each of the three replications was
eatima’ced by cold percolaﬁion method (Kartho end Sethi, 1957) .
ol eXpressed ag pwcmtage to the weight of kermels,

20. ZErobein c@tenj_;,l

Repmesfm'tative samplos of dry kernels were token fron
cach variety in esach veplicats.on e.nﬂ nitrogen was esti.matea by
the mlcro-kjeldehl method given by Jackeon (1973) . The percentage
of protein was them calculated by multiplying the nitrogen
content with the facior 6.25 (Black and Weiss, 1956).

¢) Stabisticsl anelysis
Tha data collectod were tebulated and subjected o

gtotiotical enalysis. Verieties in xospect of the choracters
otudicd were compared by employing the anelysis of veriaace
propooed by Cochran end Cox (1957) end presented in btable 2.

Table 2, 'Analysis of varience

Source of
veriation . DJP. S.8. HeSe R
Roplications (r=1) 885 M8, M8,

o WSy
Varietics (v=1) 55y MBy t-ifv

| H”E

Frror (x=1) (v=1) 8Sp MS,
Whero r Hunber of replications

v Number of verieties
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.88,  Replication sum of equares
85y Verigty ‘suR of squares

SSE Error cun of gquares

Msn Repllication wean sqUAre
“SV Variety mean square

M5y Exrror mean square

The sigiifiéance of the computed velues for 'F' was tested
with reference to the table values (Fisher end Yates, 1957).

The signifiocance of the micens of the characters between
the varleties wap tested with reference to the critical
difference (CoDe)

t
(05) x /2 Ms,
€D = aorey /’;B

Where b ) 16 the teble valus for & (Pleher and Yates, 1957)
df{e) - '
at .05 level of significance for degrees of freedonm for ‘Error’.

The data on conpexrative yield triel during kharif in |
uplends and summer in rice fallows were subjected %o pooled
annlysis for ell the fifteen oharacters studied, following the
rrosedure proposed by Coohvon end Cox (1957). The podled
enalysis of varisnce is furniched in teble 3.



67

Table 3. Pooled englysis of variance

~ Source of

variation D SeSe .5, R
Sttustions . (S=1) 58 5 82/s%,
Varicties (v=1) 55y s% s-v/ng
Situotions £ (S=1)(V=1) S9 52 &2 /58
?‘arietles . sV 5V SYTTLE
Trror _ ﬁ1 + 62 SSPE S%E
Where S = Humber of situations

Y = Thmber of varietice

d, = qd..f., of error in the 1st situation

d; = d.f, of exror in the 2nd situation

88g = Situstion oum of asgueres

Ssv = Varicty sum of squares

SSSV = Situations x Verlety sum of pquares
SS’EE = Dooled error sum of squares

82 = Situstlon meen sguore

S%, = v@iety mean eguare

52

sy = Situation x Variety meon squore

S%E = Yooled crror meen square

The celculated wvelue for *'I* was test.é& for gignificance
ag in the sbove case. |
In the case of five charcoters, vis., dry pod yicld per

plot, fresh woight of podo per plot, dryaga vercentege of pods,
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nomber of meture pods per plemt end 100 pod weight for which the
srroy veriances im the two situabiono were not homogencous,
voighted onnlysis was done with reference to Cochren and Cox
(1957) |

Genotypic, phanotypic end envivonmental vaeriences were
egtinated oo deseribed below (Singh and Chevdhory, 1977).

Petimabe of cnvironmental variance, ve = HSE

Batimgbe of genotypic varience, vg I e
7

Estinate of rhenotypic verisnce, V, = vé‘* Vé

Genotypic coefficient of vewiation, cvg = Vg % 100
. Megn

Phenotypic cosfficient of veriettma, CV = Jn Vo X 100
o ean

Invirormentel coefficient of variotion, OV, = J Ve x 100
| Teen

Heritobility in the broad sense (hg) exyressed es percenbege
. was eobimated with reference t0 the forvmula suggesbed by
Hangon ot al. (1956)q '

i.c.

‘w2 = Y2 x100
L'}

p
Expected geaebic alvance under selection wes estimeted

aecoxding 50 Allord (1960).

e
Genobic sdvance due to soleckion = = X B ¥ A
' tleen

Whaopre : .
I» = Selechion differventinl cxpressed in phemotyple



69

standerd deviation which is 2.06 in the cage of 5 per cent
intensity of seleotion in lerge semples (Singh and Chsudhary,
1977) « | - |
Corrolation bebween sil choracters wnder ctudy, at
éezzotypic erd phenotypic levels werc worked out by using the
variance co~variance matriz in vhich the totel verlisbility was
sﬁplit up into components due to repliecations, verietics and

error a8 glven in table 4,

Table 4. Analysis of co=varicnce

Sgurce of .~ Mean sum of products

variation D.F. Obgerved xpected

Bebween

replications et m’.,

Bebwean

varietlies 7= i-iPa COV_+ 1 x COV
e 21

Error (=1 ') (v=1) 14143 CO\fe

Yhere covg = genobtypie covariance

COVe environnental covoriance

i = peplication sun of products
MP2 = vyayiety sum of pzoducts

ﬁP3 = error sun Oof producte
The genotyric and phenotypic covarliences were celeulated ag
cov, = ‘Bt
8 r
co = GOV + CO
VP vg ve
cov s MP

c 3
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These coverignce components were substituted in the follouing
formals %0 ealeulake the genotynic (rg) end phenotypic (rp)
correletion coefficients (Al=jibouri, ebt. al. 1958).

Genotypic correlation between cheracters x end y

x,w( ) - oovy( &)
f vgv{ = vgy

Where 'V& =  genotyple veriance of chardoter x

Vg; = genotypic variance of character y
Thenotyple corvelation cnefficient betwecn character X end ¥y

2 (D) = cov,_(p) '

S Y, ® ’fpy
VPR = phenotypic varience of cha.racte;' X
vpy = phenotypic variaence of character ¥

~ Tho signlficance of correlation cocfflcients were tested
by woing the student'’s "4 teost with degrees of freedom, equel
%0 that of error.

' Path-cosofficlont analysis for pod yield at the genotypio
level vag carrlced out on 80 gemobypes uving the follouwing eight
characters.

i. Number of flowers (Xg)

2. Length of top (X9)

%. HNumber of basal primary branches (X,w)
4. Preoh welght of pods (312)

5. Houlmp yield (X13)



6,_ Tumber of leaves (314)
* 7. Number of mature pods (3‘15’.
8. 100 ped weight (X,,)
The estingtens of direct and indirect effecte of the elght
chorecters on pod yicld were computed as suggested by Uright
(1921) end elaborated by Dewey and Im (1959) using the model

¥ =a.1x1+s2x2¢a.5x3........+ekxk _
where Y ond x's are the stenderdiced variates ecorresponding to
yield end the 1 $0 k chovacters respactively. The following set
of gimultencous equations were formed end solved for estimating
the various direct end indirect effects. —

r1y = P13, < 3.'12 an + 1’13 Psy ¥ esascone ¥ 1’1k le

1‘2}{ = 1‘21 P1y * Pz'y * ra:_; P'jy + [E X B NN *+ I‘ak Pky,
rBy = . 1’-1 P1y * 3‘32 2'y P—-a P 4evsesn * 1‘3}: w

]

[ ]

?

L}

?

v

'

I’ky = rk1 P1y + Z'RE Pay * r!£3 PBy ¥ sveerae ¥ rk_.”k

YWhere I‘W to rky denote coefficientsof correlation bebween cousal

factors 1 t0 k and the dependant character,

T4 ifa) Py k denotes coefﬁcientsof correletion smong all
possible conbinations of causal factorss end

P‘ly o Pky denote di.rect effects of charzcters 1 %0 k on

the character Y.
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The gbove equations cap be written in the metrix form ag

ghown -b@;owza

(o, | T .r o, Tay P 1
20 D 11 712 135 ¢*rccvrets ik 1y
Tay I'E.I r22 1'23 Secessense rak Pey
Loy | Ta1 T2 Tz eecerecess Ty P3§I 1
._f o | ] ] |
| ] t | ] ] t
% [} 1 ¥ R F  §
L ] § | 1
t ] ] ) ]
] i t L 2 |
rlq ' rit‘a rkg rks [ A E N EN NN NNEY rmz Pw_-]
A = B ‘ . T - C
‘dhére
Pyg B Type Tyy =0
A = BChemce C =3"'a,
l‘ﬂ}ere 8“1 is the inverss of 1.

The regidual factor vhich measures the contributicn of regt
of the characters not included in the causal sohene wes obvalned
by %he formala (1= 2)% -

Where .
2 2 = =
T Ty TR Ty Ty Ty
1<3

£) Ivduveed mutegenegls )
Evelvotion of the thirty verieties ia uplende during kheyif

endt in rice fallows during summer have brought out that T6-14 and
Spenigh Improved are two promising verieties having desirable
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abtributes and cubstentilly highor end steble ylelds thon the
varieﬂ.ea'meomenﬂea in the state, viz., THV=2 end 'fr-lv—'?. The

.....

.....

in 211 resmcts e::cept _dura'bion, mutational rectmfication

app'aared 30 bo the best epproach. Hence THV-2, the recommended
ctendard variety, T6-14 and Spenich Improved, the two consistently
prordsing variaties were sclected for Eorrective breeding through
Induced mubagenepis es}ploy;pg germa irredistion.

THV=2 wag evolﬁ'erl at the Agricultural Experiment Sta'bion.
Tindivenan, Tamil Nadu, through Dags selection from a Spanich
type, Gudlhatham (Ah=32), It 18 o apenlsh umeh veriety with
lighﬁ purpls stam. light green end large leaves, medium thick
end long moghorb, smeil, 1 o0 2 seeded pods with promdinent
veing, ghallow to deep pod constriction, distinct beak, thin
‘shell, and onsll rounded plmpy kernels with light roge testa.

‘ Spenish Improved is a selccetion £rom Spanish pesnubt cnd
it is spenish bumch in habit. The leaves are medium in size,
oblong and @ee,n‘. The pods are mediun in size with beak and
veins and constricted shallow. FPods are gemerally with two
plunpy kernels of rose testa. T6=14 1o a cross from mubtant
parents (Dark green x Virescent) induced in Spanish Improved

by X=roys ot the Bhgbha Atomic, Beseareh Centre, Dombay. Thig
t00 is a bunch variety.  The leaves ave relatively larger in
size with dark green Icolcmr. The pods ore mediun with proninent
begk and velns and the pod constricf;ion ie shallov %0 medium,
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Genorally 2 bold kernels are seen per pod end the kernels ore
fleshy in colour, ‘

‘Three doges of gamma veys, viz., 20(T4), 30 (T,) and
40 (‘7133) kred vere omployed in treating the genotypes THV=2 (Vy),
26=14 (V,) end Spanish Improved (VB)’ The untrecated controls
wore also Included.

For every treatment, hundred freshly shelled kermels of
vl forn maturity and size were selected, Gemma irvedistion wos
done in the 'Gamme Unit' at the School of Genetics,, Tamll Nafu
Agricultural ﬁniversit-y s Coimbatore, utilizing the cohaly 60
SoUTCE .
) The irredisted seeds were sown in woll prepered fleld
on the 2nd day efber irrediotion, odopting o Rendomised Bloclk
Design, repliceted twice, during kharif 1982. Pifiy seedo were
soun in each replication for eéezﬂdr treatment at a apacing of
20 cn on either side. Uniform core end menagenent was glven
for the different trostments. |
i) M, stulies |

The following obeervetions end stidies verc made on the
M, ropulation,
1) Germinsbion of sceds ‘, ‘
Germination counts were teken from the foﬁrbh day onwaxds
end conbinved upto the 15%h dgy afber sowing. “
2) Survival of plemis
The total nurmber of plante sarviving por treatment per

replication were comted 30 days after éowing and the pércentage
of survivel on the bapis of total munber of seeds sSown wan

calculated,
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) Zlent helcht
Ten planta coch from every treatment end replicstion

were nelected ab rendom and she height of thege plants was
meagured fron -t;hé purfoce of soil o the tip of the plant and
the ween helght per plondt was estimated.
4) Pollen forvility

Pollcn fertillty wes atudied in 10 plents per treatmend
per replication. HMeture flowers produced abt the peek poriocd of
flovering vere pelected eorly in the morning. {Anthers were
col2octed end the pollen greins were stained in glycerine
ecctocarmine, The well filled stonderd sized and properly
steined greing vere counted ap fertile and othors asg sterile,
Twenty nioroscople ficelds In each 0f the glides were scored and
the date recorded. Pollen fortility wes then estimated as the
ranber 0f fertile grainsg to the total number of graing scored
end expressed a3 o porcentage.
5) Chlorpphyll chimeyag | .

Plants with chlorophyll deficien‘ﬁ patches on leaves were
counted in the populetions resulting fron cach tyeatment.
6) Morrhologicsl ehnoymslitiss

The M, populetion was exemined regulerly end morphological
abnormelities were rccorded.
1i) Mg gtudiea

Al:f. the M1 plents were hervested, mabure podo ccllected
and dried individuelly, In the untrested coatrol, ten plents
only worc solected. The mumber of seedo obiasimed from cach of

the M, plent was recorded. The M, generatlon was ralsed during
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- rebi 1982 under uniform conditions as My rrogenies. Thege
progerii.es vere sown in rouws ab a epacing of 20 cm within rows
end 30 cm between rous. | -

1) Chlorophyll matablons

The M, seedlings were observed in the morning from the
%rd dey onwerds upto the 36th dey and the chlorophyll mutabions
vere seored. The ;)rogenies segregating for mutations were
seored first mnd the chlorophyll mutation freguency on 1_41 plent
bapis was estimated as the number of progenien segregating per
100 M1 progenies.,

The nmumber of mutants in each segregating progeny was
counted ceparately. ’P.hé munber of normal plants in ecch of the
gegregating end non-segregabing progenico were also noted. Then
the mutation frequency on 142 plant bagzis was estimoted es the
mupber of nutants per 100 Mg plents,

Hutegenic effectiveness wag calculated as & function of
the mubtation freguency on M,' plant basis in relation to radiation
doges. lubagenic efficlency wes calculated oz a functlion of
metation frequency in relation to M, danoge euch es lethelity,
injury ond sterility as suggested by Konzelk et al, (1965).

2) Vieble rubationg

The progenies scgregating for viable mutations were scored,
Favly putents were spotted by noting the deys $o first flovering
and on the durebicn upto neturity. Other mﬁante were scored
on the bagis of canopy characters and various moxphological
features Guring the crop growth end were labelled smd described.
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Fursher, tmubations affecting ypod chavecters were scored and
deocribed at the time of harvesﬁ_. The morpheloglical deseription
of irdiviGusol mutents isolated has been reeorded.
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RESULTS

The experimentel data collected were subjected %o
statistical snalysis, wherever required end the results are
presented under the following main heads.

A, ZPreliminery Evaluation . .
In any plenned programme for the genetic improvement of

& crop, the first step is the collection of genetic resources.
This should follow a judicious evaluation in reletion to0 the
objecetives. In case, eny genotype is found to satisfy the éeneral
or irmediete requirenents of the breeder, the same ean directly
be utilized. If on the other hemd, varieties with one or a few
defeots are ldemtified, corrcetive breeding technique can be
employsd to rectify the defects. However, if recoubination end
conplete rearvengement of genetlc material is required, then
appropriate breeding technology hes to be resorted to.

The groundmut genobtioc resources now available are numerous.
In this investigation, an ettenpt is made to collect and evaluate
en “extenstive gormplesm that cen be of use in achieving the
objectives. A total of 93 varieties including ell the three
habit groups, exotic and in{legenous. improved varleties and
cultures including promising end popular- eultivers wers utilized,

The varieties colleoted were evaluated for general
oflaptability end performence under the two major situations 61‘.'
grounfnut cultivation in the state, for ideatifying genereslly
edapted and rronising variéties with desirable ggrononic end
varietal atiributes. | ‘

The major snd traditionsl avea for groundmubt production
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in Kerala 1o the uplands cultivated during the kharif season
(April=toy to August-September)s This period is merked by heavy
end continmuous rains with humid and clowdy atmospheres. Rice
£allows during summer (Jenuary-April) is the other potential area
mviding immense seope fbr extenaive cu;ﬁlvation of g.?aundnut.a
Tkié varn and cleé;' weather of the seeson ls highly flesirable for
£he orop, but merginal irrigation fecllities ere required for
better performonce..

During kherif 1980, the sdaptability and performence of
the first ot of 68 varietles were gtudied in uplends. These &3
and the later collection of 5 v_a‘ri.eti.es_.‘ making a total of 93 were
" evaluated in the wetland rice fallows during smumer 1981. General
cdeptebllity end desivability of the different varieties wes
studied through obacrvations on germination, seedlings vigour,
nature of bramching, canopy features, siée end eolour of leaves,
£lowering ottribtutes, seriel pegging, rTood m&ulation,‘ pod setting,
pod maturity, pod burial, pod £111ing, shell end kernel characters,
seced dormency end reaction to peste and diseases. The varietal
differences ware very conspicuous in respect of these general
choractoriotics. All the vevisties ceme up satisfactorily both
under upland canditions during kharlf ond rice fellow conditions
during summer end proved that they are generally edapted t0 these
gituations. | |

Data collested on yield of pod and heulms per plent end
days 40 maturity in uplands snd rice follows with general peen
end Tenge eve prosehted in teble 5. A wide varictel diversity
for theae importent ceonomic tralis ie indicated by the differences
in the neen at both the situations. The responge of individual



Table 5. Prelininary evaluation of groundmut vavicties.
bry pag'plaﬂdt}jz’léggrgﬁ%}ms Evs %) M&%) vays 50
Tyne yicld per yield nDeturity yield " yield per naturity
O Neome of voariety pland ?é‘) plemt ?g ? plent I(jg)
1«  BC.21127 15.06 . 54405 . 123 18,20 - 90«44 110
2. EC.21118 30.71 58457 120 22.43 116.13 108
%o  EC.24397 12.50 40,01 125 19.04 110.4% 110
4.  EC.116596 28.57 50 ,00 128 14.85  147.59 116
5. EC.11064 10,00 48,32 120 14.9% 16%.5% 110
6. ICG=3859 42,78 7778 118 28.35 186 .67 110
7.  EC.21089 15.50 4250 120 15.16 136,67 110
8.  EC.115546 24,32 58,66 425 1677 C141.42 120
9. E0.21126 7.78 70.00 108 11.20 166.94 105
10..  TC.24412 7450 95 .00 125 19.68 98,10 110
1.  HC.24420 1714 71442 120 15 .00 79 .88 108
12,  EC.36892 29.80 97 .69 125 29,64 246 .75 118
13.  EC.115678 19.38 71425 125 15,05 125,04 110
14,  EC.25188 27 .50 76 .56 120 20,22 20845 120
15,  I0=-24395 %0436 94429 106 9,06 111.27 103
16.  EC.117872 24 .00 58,00 125 19.65 155 .00 110
17.. - EC.39544 22,00 46,02 125 17.10 93435 108
18.  EG.21082 16 467 75 405 115 11.94 TTST 110
19.  1C.9811 28.64 55 .45 120 17432 175 455 120 5
20.  TC.36009 26432 58453 125 19.00 145492 110




Table 5 (continued) e

5 poaﬁplamireg 1;293*13 :.ma ays : T oo 1ﬂce&£g§im~: .er*xme%;ys o
1ype ¥icld pexr yield per maturity yield per yield per masurity
No,  Feme of variehy pPlent ?g) plent ?é) plant (g)  plant Fg)
21.  EC.20431 25400 50.08 120 8495 154.00 108
22,  EC.21095 18.18 37.50 125 13.54 69.11 i
23, S=50=27 15.02 5% 435 125 14.32 179 .11 1114
2.  A~6T4 10.04 36 87 120 16.40 66 .60 110
5.  S=7=5=13 40.26 £89.99 120 24,66 240..2% 115
26,  TC.2100 10.25 6750 125 23,00 119.33 110
27,  EC.2112% 24.09 100,00 130 2957 205 443 120
28. EC +66734 36467 101.66 128 15 .98 7795 112
29. EC.24446 30423 56.82 120 10.00 115.41 106
30.  B0.112027 26,47 57 .08 120 21.55 7173 108
37 EC.36850 34417 55 .07 128 18495 20375 110
32.  B=353 40.00 68.50 118 22,67 899.53 107
35 S 117873 15 .05 55«09 132 10450 203.91 120
34,  ECL.11132 290433 61.32 128 7.45 86423 111
35 1C,96808 25,83 50,68 125 Q.84 81.10 110
36,  EC.21079 30475 59.06 125 18.90 38.22 110
37 EC .20954 31,25 75 .02 130 15 406 233490 120
38, B ,66138 15.67 88466 125 2% .00 209.44 118
39, EC.35999 28,25 7254 125 30.20 120,95 115 @
40 EC 21052 30400 71715 128 10.80 78429 114




Teble 5 (condinued) =B -

Upland (Ehavil) Rice Follow (summer)
Dry pod Greoen houims Dayo GO Dry pod . Green hauims Days 40
Type yiel& r yield maturity yicla Jer yield maturity
Nos Neame of varliety ~ plant f’f;) plant ?ox- plant .plont ?3) :
410 ECL19704 29.82 82438 123 28400 221,48 112
42, AH.6915 45 .31 85425 125 2653 130,63 12
43.  EC.24450 20425 50.00 120 11445 11160 120
44.  GAUG~1 19.47 70.53 110 12,68 78496 110
45.  3~-11 37.50 59.00 120 12,75 73437 11
46,  U=13 45 402 85409 120 24,69 200 .00 115
47.  U=37 : 3036 55 «T1 122 18.68 164.46 122
48,  Spenish Improved 44464 69407 120 3275 9349 15
49.  S=-206 17.78 55 .68 121 15497 6375 110
50.  Di=3=30 28.69 96.92 118 27,40 7729 112
51«  Jyothi 268,08 64 .06 120 27.94 81.11 110
52,  Exotloeb 27469 51.53 125 26400 72.90 142
534  TMV=9 22,63 84.21 125  19.48 80.84 110
54,  TUV=10 31425 93425 130  25.98 128,45 115
55.  N0.207 16.07 - 7857 125 12434 7939 113
56,  AT-8253 3000 " 88446 120 20.80 82.95 112
57.  AK=011 3866 66,00 120 25,74 92.82 112
58,  B3.21078 16.33 53433 . 121 22,95 102.30 111
59.  No.70 29,17 80.03 125 20446 15051 113

60.  USA=63 1469 96.25 125 16,55 81.05 110

a8



Toble 5 (continued) el

B Upiend (charif) ' Rice faliou gsumer%
‘ Green howims Days %0 Iry pod Green hanlnms Days bo

Type ' ﬁlgoa = yield per naturity yield per yield per naturity
No. Hene of wvaricty plant ?g) plant l(a‘z_;g) - plan® Fg) pleant ?g)

61. =270 16.01 101.60 110 22,40 202,16 110
62,  Ruspia=319 15«09 100.05 128 16,02 18050 116
63. TUMV-12 17,50 62450 130 17434 145 45 118
64.  Almol Fo.1 11,06 56466 128 2347 206,43 118
65,  TUV=2 25 .68 80,04 118 27.36 163433 113
66.  EG-61-240 42,01 120,05 120 19.61 99.81 112
67.  USA=123 21460 80480 115 10.46 119.10 103
68,  TMV=11 26.81 76.92 120 25,78 126,96 115
69.  Pollpchi=2 24,50 70405 120 24 495 130,63 106
70,  A=4218 32,27 . 81,82 118 15,00 51.78 110
e 06=3 | 28.06 91.43 120 35 467 179.74 113
72,  TG=14 39 .86 §8.64 120 32433 166.35 112
73,  T6=17 | 43400 88.00 121 30404 183460 115
T4,  TG~-19 25 .86 120,04 125 32.88 171465 115
75.  EC.21088 8413 112,50 . 130 £0.95 219.23 118
76,  Kanlki-X-10«17 9444 94 .44 130 13450 A% 62 116
77.  Spemigh peanub 12.50 100,02 125 13.42 51419 113
78.  Red Sponigh 13.57 144.28 130 18.06 69.62 115
79.  Pollachi=i 23.99 7502 118 23.40 135.00 110
80.  Exobio=1 11.00 £0.06 120 16.99 119.12 118

81, THV=T7 23450 62.00 118 21.89 177 .88 112

£8




Table 5 {conbinued)

a5

Bolend (kherif)

Rice fellow {pomer)

Yry pod {reen boulas Days 0 ry pod Greon heumims  Days to
Type . : yield per yield per naturity yield per yleld pe naburity
Ho. Name of wvarieby plant ﬁ’s) plont ég) plont (g) plant {)fcgz)‘
82. Sengapuri 28.75 102.51 120 21.70 207 +50 110
83 Big Japen 3741 82,62 125 22483 209 .21 116
84,  10.20957 30.02 74 29 122 1705 1683 .06 115
5.  N0.293 18,08 88446 130 11.75 173432 120
86,  A=2128 20 .77 78.60 125 1734 10042 118
87. 001 2712 75 65 120 23,08 104417 108
88. Jgonda local 13.00 100455 118 184192 141448 112
89.  EC.21147 - - - 16446 123 .27 113
90,  TC.38279 - - - 19.63 61445 118
91,  EC.2NMT5 - - - 17.86 68.90 116
92,  EC.21075 - - - 12,04 - 125 .06 115
93,  EC.21070 - - - 1935 53453 108
Range T.50 to 36487 ke 106 %o 745 to %8.22 to 103 to
45 «31 120.05 132 35 67 246.75 122
General Heon 24477 74436 122,41 19443 128,06 112.72

b8
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variety vaxy in the two sltuations.

In the uplands during kharif, dry pod yield per planb
ranged from as low as T7.50 g in EC.24412 (T10) t0 as high asg
45.31 g in Al=6915 (T42). The recomuended varieties, THUV=2 (T65)
and TiV-T (981) yielded 25.08 g end 23,50 g regpectively. Under
the rice fallou conditions, dry pod yield per plant ranged from
T45 g 0 35.67 g. lMoximum pod yield of 35.67 g was recorded by
16-3 (T,,) while the minimum of .45 g wes recorded by B0.11132
(2540 TV=2 ond THV-T produced 27.36 ond 21.89 g pod per plont
reppechively.

Spanlish Inproved (Td,.B)' T6=14 (T72) ani TG~-17 (T75) vere
very pronising in both the situations. Sponish Improved ylelded
44,64 g in uplands end 52.73 g in rice fellows. TG~14 gave 39.80 g
in uplends end 32.33 g in rice fallous, while TG-17 yiclded 43,00 g
end 70.04 g respoctively. AH=06915 was top ranking with 45.31 g
in uplends but a comparatively poor yielder in rice fallows with
26453 é. TG=3 recorded the highest yield of 35.57 g in rice
fallows bub only 28.06 g in uplends., KG=61=240 (T6é) yielded a
relatively high yield of 42.01 g in uplands bubt wes poor in rice
faliow with 19.61°g.

The- green having yield per plemt ranged from 36.87 g to
120.05 g in the uplond conditions. The highest yleld of houlmg
per plent wes recorded by KG=61-240 (T66) with 120.05 g clozely
followed by TG=-19 (T74) with 120,04 g while the lowest wes yecorded
by A=0G74 (Z,,) with 36.87 g« Under the rice fallow conditions the
higheot houlms yield of 246.75 g was recorded by EC.36632 (245)
folloued by 240.25 g in S=T=5-1% (TES)' The lowent yleld of 38.22 g
was recorded by EC.21079 <T36)'
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The durasicn upto maturiiy in the uplands veried iron
106 dayo £ov B0.24395 (Ty5) to 132 deys for TC.117873 (T55). In
the surmér rice fallous the shorbest duration of 103 days was for
B0,24305 (245) end USA-123 (Tgy) followed by EC.21126 (Tg) with
105 deys while tho longest duretion of 122 dsys wes for H=37 (T 4’7).

A comperison of the trend of diversity esmong the vericties
in the two sltuntions for economic _trai.ﬁa Indicate thet the
parfox*mﬁcé of the 'g;enotypes in géneg;'ai varies considerab}y in
the tuo -aituations_. It was seen that cerbtein vorleties axs}mex'*s
or iefss mifom in hoﬁh the situetions whereas ce:_eﬁain others
Were more gmm-_.i@j.ng in one situation then in the 'other. |

B. Eicmetric Anglyeisg

- ?yenty three characiers vere studied on 80 weariedles in
uplends during kharif end rice fellouws during summer. Tho
verlobics cxuiblted high veriebility in elmost oll chavacters in

the two pltuationa revealing: the rrofound influence of the

envivonments As:such the biometric studies were nede for the two
pituntions independantly..

8. Uplondo during kherlf

(1) Yoricbilisy

. The ennlyole of vavignee was done for a1l the tuenty
three,ch&mpters to teat the pignificence of the differences -
betvcen the varieties. The verioties exhibited significent
aifferences for sll the 23 charncters otudied mo shown by the . .
'F* ratio for vevieties obatracted in toble 6, Thig proved that
theme were inhcrent differences emong the vericties for gll the

characters. The meen values of the various characters of tho -
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Pable 6. Anelysis of variancoe for 23 cherecters in 80 yorietlies in

upiends during kharif.

- 4D

Moan _gguaren ‘ *pe
335‘ Cheracters iggngea— i;?.gaeﬂ SEEOT %Egﬁew
) TR e
1  Duration upto Llowering 13.03 16.69 2,95 5.60%%
2 Plent helght on the 50th day 52459 154.42 25,92  5.90%*
3 . Numbey of brenches 29 T23 11.08 235  ASTIRE
4 Yumber. of leaves . 65«54 315,80 130,28 2,20%%
5 Duration upto maturity 75 .00 157,80  3.60 41,5%%%
6 Wumber of flowers 69000  2202.79 226,34  O.75%*
7 Sprezd of flovering 1497 281.62 4,80 5B.75%¢
8 Height of mein chood 11150 50541 115.48  4,38%%
Length of top 123,50  490.92 94,77 5.18%*
0. Number of basel prinary 0.63 6.17 157  3.95%%
. branches . . .
11 Nuober of branches 5406 51436 T80  8,06%#
12 Fregh welght of pods 80494 130439 27414  4.80%%
15 Haoulmg yield 875,00 235714  377.17 0.25%%
14 Bumber of leaves. 513,00 541.87 177.898 3,04%*® .
15 Nunber of mebture.pods 20,81 83,16 13.51  6.16%¢
16 Percenbnge of pod ost 744 97.49 4,01 24,31«
17 Nusber of immature pods 0.42 2,62 0.87 3.,01%#
& Dry ped yield 22,41 52492 9,19 5.76#%
19 Dryage npercenbtoge of pods 12,09 93,60 2,33 40.,16%%
20 100 pod welight 12400 985 .04 0,65 1515.44*%
21 1400 kernel weight - 8,68 132,70 0.36 368,61%
22 Shelling perceubage 19.00 13377 0e41 3206,27%
041 content 10.6% 21 442 0.17 126.00%%

s%3imificent at 1 per cent level of probabilliy
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oighty verietics with C.D are presented in Appendix I. A
comperiscn of f:.hs; ,meaa!a vaiues for the different variecties for
cech of the characters further teohify the wide variability
betveen varieties. The parsmeters of variabllity such as geno-
tyoie, phenotypic end enviremmentel ecoefficlents of variatiom,
heritability ard genetic advenco for the twenty thyee characiers
arg preseatcd In table 7.

?ha genstyple coefficient of varistion (g.c.v.) was the
nighest for percentage of pod set (31.41) followed by mumber of
brenches (29¢%5), hovlns yield (25.72) end number of mature podas
(24.%5). Other cherascters hoving relatively high g.c.v. wvere
rambey 0f Llovers, nunher of immatuve pods, emd dry pod yleld.
0il content (5.58) had the lowest g.¢.v. followed by duration
upto meturity (6.18) and durstion upio flowering (6.70)s The
highesh phenobtypvic coefficient of verlation (p.c.v.) wes showed
by number of immature pods ‘(36 «.27) followed by number of branches.
(35,03), Ao in the case ¢ ge.CoVey 041 content hed the lowest
PsCeVe OF D438 followed by duration upto maburity (6.40) =and .
durasion upto flowering (8.58). For all the chaovacters the D.CeV.
verc highey then the respective gecove Invironaentel coefficient
of voristion (e.c.v.) was the highest for number of immabure
pods (28.05) end the lowest for duration upbto maturity (1.66)
followed by shelling percentege (3.01). For certein chavacters
such as number of leaves on bhe 50th day, number of basal primaxy
brenches end nmuber of immabure pods the e.C.V. WES gven hi.gher.
thon $he 8.0+Ve. The pecsve 2nd e.c.ve £0x nod yield wvero

velabtively high.



Table 7 .

veriation, heritability end genetlc edvance for 23
charecters in 80 varieties in uplands during kharif,

89

Genotypic, phenotypic end environmental coefficlents of

Coeffloientn of veriation

51. €110= heno- - Herite- Genetic
Wo. Charasciers typiec typic nental bility edvence
1. Durption upto flowering 6.70 8.59 537 60.87 10.77
2. Plent helght on the 14.55 18.43 11.32 62430 23,65
50th day
3. NO0.0f branches ,, 20.43 27.46 18,36 55.31 31.29
4. Wo.0f leaves - 14.50 26.64 22.35 20,64 16.27
5. Duration upto maturity 0.18 6.40 1.66 03.27 12.30
6. No. of flowers 21.89 25438 12.83 The43 '58-91
T. Spresi of flowering 16,05 16.46 2,06 95.06 32.24
8. Height of main shoot 12,00 16.48 11.30 52.95 17.98
9. Tength of top 12.00 15.85 10.24 58,22 19.00
10 Wo. of basal 15.84 22053 16.02 49042 22,94
pricary brenches
11. No. of branches 2035 35,03 19.13 70.19 50.65
12. Fresh welght of pods 20,006 26.83% 17.82 55.91 50.90
13. Hewlmo yield 25.72 33.19 19.44 63,63 42,20
14. To. of leaves 11.61 18.24 14.06 40,53 15,22
15. No. of mature poc]s 24 .35 30062 18.57 63022 30 .68
16. Percentage of 3141 33,37 11.26 88,61 60.92
pod net
17, No. of immature pods 23,00 36,27 28.05 40.21 30.04
18. Dry pod yield 22.21 28.40 17.03 61.34 35.83
19. Dryapge percentage 9,34 10,54 4.89 78.55 17.06
of pods
20. 100 pod welight 18.84 19.46 4.88 92.72 37.17
21. 100 kemel weight 16.29 17.15 537 90.21 31 .87
22. ©Shelling pexrcentoge 9.05 9.5% 3401 90.11  17.69
25, 01l content 5458 6.38 3.09 76.50 10.05
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Heritability in the brosd sensc was medium to high for
most of the choracters. It wag the highest for apreal of
flovering (95.,06) followed by duration upto maturity (93.27),

100 pod welght (92.72), 100 kemnel welight (90.21) end ehelling
percentoge.(90431), Pod yleld showed thb heritebllity velue of
61344

Genetic advance cxpresaoed as pericentage. of mean wee
maxinum for pod sct (60,.92) £0lloued. by mumber of branches (50.65),
haulns yleld (42.26), number of mature pods (39.68) cnd number
of flowers (38.,91). 01l content Tecordqd the lowest value of
10.05 followed by duraticn upto flowering (10.77) ard duration
upto maturity (12.30),

High heritehility estimates with high values of g.c.ve
and ganetic sodvance were recoxded by percenvage of pod cel and

.qunber of branches. Relatively high values of herltebility
coupled with gonetlc advence were recorlied by numbor of flowers,
neulng yicld and 100 pod welght, -Hoderhte heritability end.
genotic sivence were found for pod yielR and number of meture

. pods. High heritability and moderate genetic advence were noted
for cpreod of Plowering, plent helght dod 100 kexmel weight while
higalheritability with low zenetic advdnce was geen for dryage
snd shelling percentege, duraticn upto flowering and meturity

and oil con%ent., Both heritability and genetic advomee were low
for mmber of leaves on the 50th dsy and number of immature pods.
(3i) Cozrelation

Annlysis of covariaace wes donk for ell the possible
conbinations of tho tuenty threc charapters under study. 7IThe

senotypic end thenotypie variance and co-variesnce components were



caleuleted from which the genotypic and phemotypic correlation
coefficlenta were computed. The genotypic end phenotypie
correlatlon coefficients of various characters with yield end
among themselves eve prescnbed in btable 8.

Corrolaetion betueen yield end ibs componentg
The genotypic correlation coefficient for yleld was

- positive and highly significont with fresh velght of pods
(0.8069), henlms yield (0.2142), rumber of mature pods (0.6905),
percentage of pod set (0.5720), number of immeture peds (0.4927)
end dryage percentage (0.3383) while it was significant only at
5 per cent level with durstion upto meturity (0.1601) end 100
pod welght (0.1684). Thus very high positive correlation

coefficients with yleld were glven by percentage of pod sét,
mumbey of mature pods and frech weight of pods. The gonotypio
correlation coefficient of pod yicld vap negative, bub hlghly
olgnificont with plent height on the 50th day end significent ab
5 per cenb with height of main shoot end length of top. The
genotyple correlation of yield was positive, but non-significent
with ‘all obher characters except oil content with which the
relationchip was negative.

At the phenotypic level, the coefficlent of correlation
was found to be positive end highly eignificent with number of
flovers, fresh weight of pods, havlme yield, number of mature
pods, percentage of god gaet, nuober of immature pods and dryage
percentags, bub significant only at 5 per cent level of proba-
bility with number of besal primory branches. The rhenotyple
eoeffidients of corrclation were found to be very high end
pogitive with fresh welignt of peds, number of mature pods snd
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Table 8. Genobtypic end phenobtypic correlatiom coefficientn betueen
yield and 22 cheracters and emong themselves in uplends
during kbherif.

Pry pod Duretion Plent helght
¥yield upho on the 50th

Si. fiowering  day

No: Characters (%;9) (%4) (%,

X5 Dry pod yieid - - 0.0858 =0 «2450%*

X,  Duretion upto flouering 0.,0688 . = == . '=0,6880 **

X, Plant height on tho ~0.10%2 =0 ,4620%# ——

50th day . ,

T,  No. of branches 0.1144 0.4203%  =0,2243%*

X4 No. of leaves 0,0626 - 0.2803"% =0 0530

¥ Duration upto meturlty 0,1105 0.,5806%* =0 445082 %

e Ho. cf flowers 0.219T%%  0.2545%% =0 42452%%

X? | Spreed of flowering 0,0997 =0.0057 0.0306

Xa Helght of mein shoot =) .0526 =0 40435 CS127%%

Xg Dength of top =0 .0473 =0,3000 | 0.5422#%

%40 No. of bapel pripary 0,1520* 0.3778%* =0.3330%%

branches . - , 4

X4q No. of branches 0,0848 - 0.4691#* =0 3B0G**

Zq, Fresh woight of pods 0.9315%% ~  0,1536%1 «0,1197

Xys Heulus yield (green) 0,2453%%  0.3159%*%  =0,2058%#

114 . No. of leaves 0.0732 C0.2425%% =0 1505%

E45  Fo. of mature pods 0.7305%%  =0,0646 =0 55TI**

316 Percentoge of pod set 0.,5193%%  =0(,2002% 0.1101

X0 No. of immsture pods 0.4554%%  «0,0140 =0,0288

119 Dryage percentegs of pods 0.2606*% -0.2Q38”* ' 0.0548

K2O 100 pod weight 0,1294 040035 0.1732%

321 100 xemel welght 0.0415 0,3158%% -0.1301*

%, Shelling percentege 0,0B67 0.1248  =0,1924*

o5  OL1 Conbent =0 177 ~0.0001, =0.1369
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Table 8 (continued) -
Si. Uo. of Fo. of Duration No. of Spread of
lNo. branches leaves upto flovero flovering

on the 50th on thé 50th maturity

dey dey

(%5) (X4) (%52 (Xg) (%)
g 01275 0.0422 0.1601% 0.0111 00243
X4 0.7067%# 0 .6489% 0.5617%% 0,0965 =0 40205
X,  ~0D.5546%# <0 ,4819%* =0,5919%% =0 ,3850%% 0.0294
X5 - 1,001 1% 0.6203%# 0.5543%%  =0,0689
9 0.7726%# —— 0.6949%¢ 0.5711%%  =0,0781
%5 0.4588%+ 0.3834%% - 0.3078%*  =0,0857
X5 0.3930%# 04310284 0.2536%* -— =0 2468% %
Xy =0.0309 =0.0166 «0,0813 0.2952 -
g 00540 040650 =0.0370 =0,0721 =0+1905%
X  =0.0337 =0,0020 =0.1096 «0,.1309 =0 o 2248%
Xqp  0.7246%* 0.5074%* 041822 0.2812**  =0,1143
%49 0,.,8260%# 0.5763%2 0.5237%# 0.3053%%  =0,0813
X4p  0.1645% 0.0303 0.1976% 0 ¢ 2265% 0.1114
Xyg  05709% 0.4003%% 0.3920%% 0.2465**  «0,0314
X, 4 04H3T9%* 0.6243% 0,3440%% 0.2740%= =0.0714
X4 =0.0633 -0,0760 =0,1657* 041541 0,1823%
X 02457 =0.1970* ~0,2618%*  w0,4721%*  =0,1234
X47  =0.0049 =0.0572 =0.0793 0.0421 -0 ,0322
Xqg =0.0760 -0.0230 =0,2396%# 0.0074 =0,0096
Xpg  0.9740% 0.1757* 0.1801% 0.0219 «0,1632%
Xyq  0.3659%* 0.2697** 0.4498%% 0.2053%%  =(,1972*%
X,n 041240 0.0641 0.0108 =0 0173 0.0198
Epy  0.0662 -0.0104 -0.0397 «0 . 1367 -0.1076
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Pable 8 (continmed) -G

Sl. Hoight of Langth of No,.. of Ro. of Fregh :
Fo., main shoot top bagal, brenches welght of

‘ , - prinary pods
. . brenches

Zyg =0.1878% «0.1901% 0.0379 00177 048369#*
Xy  -0.0414 =041195 046501 %# 046754%% - 042571%*
z, 0.4358 -0.5107%# «05561%%  =0,58012%  «0,2859%*
s 0.0056 «0.0911 0.9631#2 1.00372% -0e2125%%
Xy,  0.0955 0.0064 0459275+ 0.§99G**  -0,1105
X5 =0.0493 _=041256 0.5630%* 0.0284%% . 0,2038%+
Xy  =D.2230%* «0+3025%# 0.3411%= 0.4690%%  =0,0008
% «5.311G4% =0.53344%% =0 ¢+ 1970%* -0¢1211 0.0432

- 0 -~ 0.9528%* 040271 =0 0055 =) o 1742
Xy 0.93T7*% - e ~0.0974 041058 =041950%
X, Oe0112 =0} ,0556 (- 0.97709%% -0+1002
Xaq 0.0536 =0 0293 0,8546%* - 01032 -
Xep, «0.0336 0.0333 0«2026%% 01449 v
X3 03021 %% «0,2475%% 0.6082%% 0.6287% -0 42873%*
Xqq 041085 040394 0.5806%%  0.6199%%  .0,1286
Z45 ~0.1927 ~0+0758 =) ,0288 ~0.1414 0,7168%#
X1 6 =0 04902 ~04020% ~(},1453 =0 4 3079%® -0 «504H%#
117 021411 02 1745% 040231 : 0.0212 -0 o 4008%%
49 () o250 13%# =0 (0036 «0,0668 =0 41034 -0,0868
o 0.2030%# 0.244154» 042092%# 0.,2510%%  =0,0780
X21 0.,0820 0.0023 0 ..2152‘“" 0,4527*  ..0,1374
Zpp  ~D42068%% =0 »1908% 0,1182 01147 040532
X 040024 «0 0010 -0,1128 041037 - =0,0551
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Table 8 (contimed) )
'Si. Uoulms . No. of No. of Percentage Ho. of
Ho. yileld leaves nature of pod set immature
NOds nOAaS
(%45 (X4 %5) (246 Ky
Xig  O.2042%% 040307 0,6905%* 0.5720%* 0.4927%%
X4 05625%# 0,5005 %+ «~0.1231 () ,2428%% =0 ,0020
X, - =0.2720%# =0 .3913%% =0 41506 0.0993 =0 (2125%*
Xy 0.8514%% 0.3190#% =0 2254%%  =0,4028%%  =0,1149
Xy 0.9082## 0.0727%% =0.3452%%  =0,4982%%  =0.2732%*
X5 04495 3% 053758 =0.2092%  ~ =0.,2782%%  =0,1899"
X5 0.2521%% 024755 ~0.1249 =0.6275%*% ' -0.1872%
X " =0 ,0792 041469 0.1224 =0,1455 = =0.1518%%
Xg 10 ¢3385%% 0.1891* - =0,3100%% " =0,0382 " .0.0763
%g 0.2035%% 0.0625 0 2400 1% 0.0563 " 041480
X4 ' 0.7647% 0.7685%* ~-0.2051%%  =0,3184%% ° =0,1506*
Lo 04,7024 %% 0,7855%% ° ©  =0,3221%¢  =0.4202%%  «0,1145
Rqs = 042700%% 0.1345 042547%% 0.5609%% = Q,3778%%
45 -— : 0.,6772#2 " ~0,0871 -0,1338 0,1313
Zin  0.4315%¢ o ‘ =D ¢3440%% =0 A1TE%% ' =0 ,2900%#
X5 0,0699 00875 —-— ' 0.8188% ° '0,5143#%
X5 =0.0628 «0,2010% 0,7358% - " 0,5440%¢
Kqq  0.2076%* =0 .0454 0..4383%% 0.4044%% w—
%4 =0.0348 =0 40859 0.0868 - 0.0627 0,1535
Zpg ~ 0+2053%* 0.2149%% “0.4562%% «0,3776%%  «0,1191
Xnq 0 43030% " 0.3433%% =0 ¢3546%% =0 ,3682%% -i =0 +1645%*
op 040506 0.0057 0.1082 0.1329 | ; ~040303

X 0.05626 =0 ,0012 =0 0435 =0 0006 041207
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#% Significent et 1 ver cent probability

Genotypic correlation coefflciento sbove the dlagonal.
Phanotypic correolation coofficients below the diagone.l

-5=
S1, D:'yega 100 pod " 100 kernel Shelling 011
No. centoge of welght welght gergen- content
N é e (Fy0) ) (B (Ryy)
x.,s 0,33585 %% 0.1684* 0.0511 0.1086 «0e1435
X1 () ,20424% 0.0821 044243%%* Q41780% 0.,0163
Xe . 0,0703 0.2232%% 02305 #* () 4 2402%* «01520%
x3 =0 41074 Q.2298f'* 0.5180%# 0.1028* - 0.,1160
14 '-9;0896 B Y b ¥ ) 0.5095%# 0.1122 =0 40012
XS ~{) 25525 ¥ 0.1112 B T Y 57 Al 0.0255 «040283
Xz . 00280 _ $+0265 0.2422%% 0 0176 =0 o 1565%
Xy =0,0013 -0, 166a¢# w0 42023%* 0.0216 «0,1102
Xq 0.,0072 0.4086%# 01168 =0 $27T0%* 0.0081
Kg 0+0384 0.3250%# 0.0091 () e2503%* =0 0064
X0 ~0.0310 D22953%%". 05844 %% 0. 17G8% 0.1662%
K."' =0 ,1368 0 2060%e 0.5394%% 0,147%6 G+1298
X12 =0.0998 =03.1076 0.1827* - C.0680 -~ 0603
X;.',j =0 .0083 02565 %% 0.,581g%% C«0709 040740
K‘M  w(3,1538% 0.3339%% Ce5214%% =0 ,0036 «( 40032
}!15 01464 - - 5704 (o 45585 % 0.1355 (50328
X‘G ' 0;0781 w(} o J055%H- =0« 3520%% C+1455 0.,0048
3'-17 ’ 6_&'5004** =0 1860% - w(}2700%% " ‘"0.9462 C.1507*
% X»-:g - — =0,1088 «0.2413%% G<OT37 =0.1743%
'xéo - «041075 — 0.7249%% «(3,35050%¢  =(,0102
3121 L eDe2342%% CeTE1400 T —— C =(40430 «0,0085 X
322 ’ 0.@627 =0 42057 3% =( 0425 - G 1293
.‘5123 " =0,1696% =0 0134 .0145 01294 —
* Si@lﬂosnt &t 5 per cent prcbabiu.t:,r
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percentage of pod set. The relationship of pod yleld was
negetive; but non-significent with plent height on the 50th dsy,
helght of rain ghoot, length of top and oil content. Witk the
remaining characters, pod yleld recorded positive non-significant
correlation.

Correlation emong characters

The genotypie¢ correlation c_oefficient of durgtion upto—
flowering wag positive and sigeificent with number of branches -
ond leaves on the 50th day, duration up to maturity, nunber of
bagel primsry brenches, number of branches, fresh welght of pode,
ﬁwlms yield, number of leeves, 100 pod weight and shelling
perceﬁtage while it was negabive end significent with plant
helght on the 50th dey, percentege of pod set and dryoge.

' percentage. The phenotypic correlation of duration upto flowering
wes popltive and significent with nuuber of branches and leaves
on the 50th day, duration up to maturity, number oft flowers,
nunber of basal prinery branches, number of- brenches, fresh
‘welght of pods, heulms yleld, nurber of leaves and 100 kernel
weights but negative and significent vith plent_height on tha
50th day, percentoge of pod set end dryage percentoge.

Plent height on the 50th day hed pignificant poeitive
genotypic ond phenotypic correlation with helght of mein ehoot,
length of top emd 100 pod weight. Hundred kernel welght also
hed 'positive significent correlation with plent height on the
50th dey. The genotypic correlation of plant height on the 50th
day wee negotive and significant with number of branches end
ilecves on the 50%h day, duration upto maturity, number of flowers,
mmber of basel primary brenches, number of branches, fresh
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welght of pods, haulmo ylold, mmber of leaves and immature pods,
chelling perccntage end oll content. The agsociation of this
chavacter at the phenotyple level wao negative end significant
with number of branches on the 50th day, Guration upto maturlity,
nunber of £lowers, basal primary bronches and branches, haulns
yield, mumber of leaves end pature pods, 100 kornel weight end
shelling parcan;ba.ge. :

‘At the genotypic level, munber of branches on the 50th
' day wee correlated significantly end positively with number of

leaves on the 50th day, duration upto meburity, nunber of flowers,
begsl primary brenches and branshes, freh weight of pods, heulms
'yield. number of leaves, 100 pod weight, 100 kermel welght end
- ghelling percentage; but negabively with number of meture pods
end pero@tage of pod get. At the phenotypic level, the ﬁmlt
gave pignificont positive corrslation with pumber of leaves on
the 50th day. duration upto maturity, nunbey of flowers, basal
primary branehes and branches. fresh weight of pods, heulns
.vield. nunber of leaves. 100 pod and kernel weight. but negotive
with percentage of pod seb..

Number of leaves on the 50th dey Teconded significant
positive genotyplc correlation with dnfatian upto maturlty,
number of flowers, basal primary branches 'aud branches, - haulny
yield, number of :flowera. 100 poﬂ end kernel weiéht. end negative
aign:!.ﬁcant correlation with number of matm pods, percentege
of pod set end number of irmeture poas. It had posltive
glgnificent phenotypic correlstion with duration upto maturity,
numbor of flowers, basal primary brenches end branches, haulng
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yield, number of leaves, 100 pod weight and 100 kernel uwelght
and negative with percentege of pod set.

Duration upto maturity was correlabed algnificantly
in the positive dircotion at the genotypic level with number of
flowers, basal primery branches end branches, Lresh weight of
pods, heulns yicld, number of leaves and 100 kernel weight, bub
in thé‘ negative direction with number of mature pods, percentage
. of pod set, number of immature pods and dryage porcentege of pods.

In addition $0-100 pod weight, =1l the characters having
pignificent positive genotypie correlation had showed significent
positive phenotyplc correlation oo with duration upto faaturusy.
Txeept zumber of immature pods, 23l the other characters |
exhibiting gemotypic negative correlation hed phenotyplc negative:
correlation also with this cheracter. _

‘ Fumber of besal primavy branches, number of bz;anches.
hanlmg yileld, m:ami':er of leaves end 100 kernel welght reéi.sberea
"elgnificent positive gemotyplo correlation with number of flovers
when spread of ﬂowering.' helght of main shoot, length of top, ‘
percentege of pod set, muber of imnature pods end oil content
had 'regigst‘ered‘ pignificent genotypic correlation in the negative
direotion, Spreed of flowering, number of basal primery
tranches, mumber of branches, fresh welght of pods, heulms yicld,
nunber of leaves and mature pods end 100 kernel welght have
positive significent phenotyple correlation with number of flowers
while percenbege oi; yod set wes correlated nege:b;vély and
significantly with number of flowers. |

Significant negative genotypie correlation of spresd of
flovering was mosiced wlth height of neln’ shoob, length of t0p,
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nunber of basal primary brenches, number of imnmature pods, 100
pod weight snd 100 kernel welght. The prhenotypic correlation
coefficlent of spread of flowering vas noted to be significant
a.nﬂ positive with number of meture pods end negetive and
aignificent with he.tght of main ghoot, length of top, 100 pod
weigm anﬂ 100 kemel wei@t.

'.Ehe gemtypio coeffioimt of eorrelation of height of
madn ghoot was poaitiva and signficant with lengbh of toy. ‘heulms |
_vield, nunber of 1eavea anﬂ 100 pod we:l.gh’c. at negat!.ve with
fresh weight of poﬂa. mmber of meture pnda and ahel:u.ng
pe:ceentage. This tralt was correlsted sigaiﬁcantly in the
'positive dlrectim '‘at ‘the phmotypic lavel with all characters
es at the gmotypie level, except numbey of leaves ‘but in the
'negative dimction with dmage percenta.ge end shelling percentege.

I.engbh of top exhibited simficant positive gemotypic
oomelation with haulms yield and 100 pod welgnt while negative
and significant wi‘ah fresgh wei.ght of poﬂs. nutiber of mature pods
‘and shelling percentoge. It was positive and e algnificant et the
.phenotypic level with haulma ys.eld. numher of Immature pods end
100 pod weight. but with ehelling percentege the apsociation was
negative,

Popitive ei@ificmt genotyp&.c correlation Of nusber of
‘bagel primary branches with nmber of bronches, haulms' yield,
'nmnber of 1eaves, 100 pod we:.gh‘e. 100 kernel welght, shelling
rorcenbage snd oil con’c.ent was noticed. The correlation of
nunmber of basgl primary hmnchea at the genotypic level was
sigzifi.cem.t, but negative u:.th m:mbar of meture pods, percentage
of pod sct and Mer of irmature pods. Positive s!.gnlﬁcant
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number of leaves, 100 pod welght and 100 kernel weightb.

Number of bronches showed slgnificent pogitive genotyple
and phenotyple correlstion with houlms yleld, nunber of leaves,
100 pod welght and 100 kernel welght and nogative algnificent
correlation with number of mature pods end percentage of pod met.
The phenotyple correlation of this choaraoter was eignificant and
negative with percentege of pod seb.

1t was eeen that frech weight of podo hed significent
pooitive genotypic end phenotypic correlations with houlms yield,
nunber of meture pods, percentoge of ped set and number of
intobture pods, whorees 190 kornel weight showed significemce only
gt the genotyplie level.

Both at the genotypic end phemotypic levels, hawlns yield
wag correlated positively arﬁ.ei@ﬂi‘iaantly vith nunber of leaves,
100 pod wvelght end 100 kernel weight. Hgulns yleld glso showed
positive signiflcant phenotypie correlotion wlth aumber of
immature poda.

The genotynie coryclation of mumber of leaves with 100 pod
weight end 100 kernel welight were positive and pignificeant, bub
wap negative and significent with number of mature pods,
porecantage of pod oet, nunber of lmmature pods and dryage
parcentege. Ab the phenotypic level toc, 100 pod welght and 100
kernel veipght recorded positive significent correlation, bub
negative with porcentage of pod seb.

The correlation coefficient of mmber of mature pods was
positive emd significent with percentage of pod set end number of

R

with nuober of brenches, frosh velght of pods, heulms yleld, N Lo '
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irmature pods, but negetive end significent with 100 pod wolght
and 100 kernel welght, both at the genotypic and phenotypic
levela. ;

The genotyplc and phenotypic coefficients of correlation
for percentage of éoa set with numbey of immature pode wes
popitive and eignificent wheress it was negetive ead algnificent
with 100 pod welght and 100 kernel welght.

Number of ilmmature pods wes correlated positively and
oignificantly with dryage percentoge and oil content at the
genotypic lovel and with dryage percentage only ot the phenoiypic
levei. WNegetive significent genotypic correlation was found with
100 pod welght amd 100 kernel weight, but at the rhenotyple
lewel vith 100 kexmsel welght only.

Dryege percentage of pods had negative significant
penotypic end vhenotypic coeffloients of correlation with 100
kevnel weight end oil content,.

Significent positive genobtyplc end phemotyplc correlation
botween 100 pod weight and 100 kernol weight were geen whersas
100 pod welght and ehelling percentege were significently but
negatively correlated at both the phenotypic and gemotyplc levels,
(3il) ZIath snolysio

.The path anclysis provides a means to find out the
relative contribution of eecch component towerds yleld. The
characters considered in the ceusel scheme are the number of
flowers (XG), longth of top (Xg). number of basal primoyy
branches (Xw), Presh welght of pode. (1{12), haulng yield (X‘l’ﬁ)'
nunber of leaves (XM)’ number of mature pods (X15) end 100 pod
welghd (xao). Phe genotypic correlations between yield of pod
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and the clght yleld components wexe partitioned into their
corresponding direct emd indirect effecto. " The results obteined
are presented in table 9. The path cocfficients end the genqtymd
correlabion coefﬁc;ienta are diegramaticelly represenied in
Pigurs 1. |

Frogh weight of pods hed the highest positive direct
effcot of 0.9238. The divect offect of this trait on pod yleld
wes baoed on ltg very bigh positive genotypic corrvelation
coefficient of 0.8é69 with pod yield. Thio yleld component hed
positive indirect offects through length of top, heulns yield
end nuzmber of mature pode, Bub mumber of flowers, nunber of basel
prinary branches, mumber of leaves end 100 pod welght ezerted
nogative indirect éffecta via tuis character.

The second cherecter having a high positive direct effeot
of 0.3737 on pod yield was 100 pod welght. The genotypic
corpclation coefﬁclmt of 0.1684 between yield and 100 pod welght
which was m@iﬂcant at 5 per "oent level of m‘nability aocnunta
for the relatively mgx magnitude of the direct effect. 100 pod
welght showed positive indirect effects vis haning yield and
nunber of naturs poas end negative 1ndirect affects viz all other
eharacteifs viz., muober of ﬂwem. lalgbh of $op, number of basel
pripery branches, fresh weight of poﬂé and pumber of leeves.

The third cha:acter with profound poasitive direct effect
of 0}2399 was houlmy yield which hed registe:eéd a posibive
aignificent genotyplo corrolation of 0.2142 with pod yield
suggesting thet the correlstion explaine the true relationship.
The indirect effects of heulms yield via fresh weight of pods,



Teble 9, Direct end indireot effects of elght component characters on pod yield under upland
conditiono during khexif.

Indircct effectg vie

Si. Direct No. 0f Length | No. OF Fre (ot No., of No. of 100 pod Total
Ho. Components effects flowers of top basal welght yield lecaves mature welght corre=
prinary of pods poio labiong
bron=-
ches
1« Uo. of =0.0739 - 0.0742 =0,0772 00,0878 0.0005 =0.,0790 0.0097 0.0090 0.0111
flowers : . : .
2a Lgngth ~0.2452 0.,0224 - 0,0220 «=0.0708 0.,003%32 =~0,0112 0.,0174 0.0121 ~0.1901
of top ,
Se Eo. agf =-0,2263 =0.0252 0.0239 - 0.0026 041835 =0.1407 0.0206 0.1096 0.0379
28
primoey
branches
4. Fregh 040238 «=0,0070 0.0478 =0,0227 - 0.0648 «0,1152 0,0456 =0,0402 0.8969
weight of ‘
pods
5. Haulms 0.239% =0,0180 =0.0646 «0.,17350 0.2494 - «0,1208 0.0061 0.,0958 0.2142
yield - - -
6. g'io. of «0.,1785 =0,0326 =0,0153 =0,1784 0.1243 0.1625. - 0.0241 0.1248 0.,0307
eaves :
7. Ho. of 0.0698 0.,0092 0.0610 0.,0668 0.6042 =0.1207 0.0616 - =0,0615  0.6905
nature
pods :
8. 10? pod 043737 =0.0019 =0.0797 =0.0664 =0.0994 0.0615 <0.0526 0.0402 - 0.1684
welght : )

Beglidue = 0.2711

voT



FIG.1. PATH DIAGRAM SHOWING THE DIRECT EFFECTS AND INTER RELATIONSAHIPS BETwWEEN YIELD AND
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numbor of mobure pods and 100 pod welght z»:erei‘posi'bive of which
that vie froch welght of podso was the highests The indirect
effect of this trelt on pod yiold through number of flowers,
length of $0p, yumber of basel primary brenches and numbsr of
leaven vere negatlive.

ﬁm‘ber of oature polds per plant hed poaltive, bub low
Qirect eifect 0£°0.0698 on pod yield though the cheracter hed
© gob very high positive significant genobtyple corpyelation of
0.6905. The vew‘high-positive indirect ei‘feg-b of 06042 for
nunber of nobure pods vie fresh weight of pods which conbribute
the highest direct effect goeomnts for the high posibive
coxralation. Oﬁhgr chapacters having pogitive indirveet effects
via number of mature pods ave the numbesr of flowers, length of
_bop, mumber of basgel primery brenches and mumber of leaves.
Haulme. yleld end 100 pod welght had produced negotive indirect
effect via number of nabure poid.

Wumber of flowers, length of top, number of basal
prinayy brenches anf mmber of lcaves exerted negative dlrect
effects on yileld, of which thalt by lengih of top hed the highoot
negative effect of =0.2452 closely followed by number of basal
prinowy bromches (~0.226%). Bub the genotypic corrvelation
cocfficients of paa yield with number of flowsrs, nuuber of
bagal primory branches and numbey of leaves were positive engd
nm-aigaifieant vheress thet with length of top was negative and
pignificont et 5 per cent level of probsbllity. Iength of top
hed positive Indireces effects via number of flowers, mmber of
bagel privary branches, hsulms yield, munber of maturs pods and -
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100 pod welght end negative indirect e:?f,eqts via froch weight of
pods and pumber of leaves. Tumber of basal primary brenches
showed posi.'bive md!.rect. effects through length of top, fresh
welght of pofs, haulme yielﬁ. number of mature pods and 100 pod
we.tght and negati.ve inﬂireot effeocts through aumber of flowers
end munbey of 1eaveﬂ. Rumber of laa:ves with neggbive aireet
effect of ~D.1785 on pod yleld hed. poa!.t.ive indirect effects via
£resh welght. of poda.. haulos yield,. mm;bar of mature pods and 100
pod welght end negative indirect effecte vie number of flovers,
length of top end h@he:j of baéal primary bf'smhea_;.. Number of
flowers with the lowest peg@ive, diveet effect hed exerted
‘positive indirvect effeots ,,‘bﬁ;‘gugh length of top, frosh weight of
pods, henlus yield, nuzber of moture pods end 100 pod welght
uhen it had negative indlreot effects through mumber of bagel
rrivory brenches anfl munber of leaves, |

The residuel effect which 2ecounts for the contribut.‘!.on
of the cheracters not included in the csusal scheme was only
02711 indicating that the component. chamctem in totel |
eontribute 92.65 percentege towards genetlc varlgbility. in pca
-yield by this. madelq ' ’.I.‘he very low value for the residual ei’fect
showed that thio ,mo@el_ in quite suiteble under the uplend
- condttions during khavif, | -

" b Blee fallows durm Sunner.
(1) Yeriebiliby -

. The enalyais of varisnce revesled that. there werc |
siznificant dlfferences between the varietles for all the twenty .=
three cherescters vnder study. The abstrect of the anslysis of




verionce sre presented in table 10 end the mean values of the

80 variebics for the 23 chavacters are given in Appendix I1 with
C.D. for comparison. The wide varigbility in respect of all
thome characters for the different vorieties is clearly
denongtrated by the differences in mean vaiues. Coefficients of
-genotyplo, thenotypic and environmental veriation:, heritability
in the broad sense end gonetic edvance 0f the 23 cherecters in
the 80 varieties are presented in table 11.

Humber of branches on the 50th doy chowed the highest
g.cov. of 47.71 followed by number of branches (39.17) and
percentage of pod set (31.88): The g.o.v. was the ninimm
for duration upto maturity (5.26) folloucd by oil contont (5.47),
ghelling percentoge (6.59) and duration upto flowering. (7.08).
THO PeCeVe WAD 'hhe highest for muumber of branchea on the 50th
day (57.52) folloved by number of bramches (44.85) end nuober
of immature pods (43.59). I4 was the lloweat for duration upto
maturiby (5.82) followed by oil content (6.27), shelling
percentage (7.78) amd duration uptb flowering (7.99); keeping
the gane trend as that for g.c.ve. The e.c.v. vas the naximm
for number of immature pods (35.37) followed by number of
branches on the 50th day (32.11), while it wes the ninimm for
duration upto meturity (2.49) followed by oll content (3.06),
duretion upto flowering (3.71) end dryege percentage (4441).
Pod yleld chowed releotively high D.coVve and €.CeVe thon g.CeVe

In genersl, the g.c.v. was less then the corresponding
pPeCV. for all the characters. In respect of plant height on
the 50th day, helght of main shoot, length of top, fresh welgit
of pods, henlms yicld, rmmber of mature and immature podso apd
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Table 10. Anglyslis of verisuce for 23 chevecters in 80 varieties

in »ice fallows during cunmer,

Meon souare
Heplice= Verie- Error

Sl. tiann tien (va.rieties) '
Ho. Characters PR, - ® T2 B8
1. Duration upto flowering 23.42 13.28 1.11 11.96%%
‘2. Plent helght cn the 785.72 141,50  30.54 . 558
. . . 50%h dgy _ ,
3. To.of branches 4, 52,10  48.04  22.47 R
. 4+ No.of leaves ’e 764419  556.50 127.60 4354w
5. Duration upto maturity 50 50 96.44 6.68 14447
. 6. Wumber of flowers 308,50 2391.29 272,96 | B.T6nE
. 7. Spresd of flowering 45.00 256,62 1342 19,134
. 8, Helght of main choot 2697 .09 Z08.71 98.51 T 3%
9. Length of top 1420,00 283,63 107.52 © 2.64#%
'10. 'No. of bagal prinary 16.92 6.67 1414 . B O5n
: branches i E ‘ 1
11. Uumber of branches 16.57 28.81 2.T1 10,64#%
12, Fresh weight of poda T2.5% 44 .00 22,08 - T.99%%
13, .Hemlme yield 1045.86  464.61 165.65  2,80%%
14, Tumber of leaves 3234.50 4022,37 518,25  T.76%
15. No. of wabture pods 11.82 29,77 10.88 2. 3%
'16. Percentage of pod seb 64415 76455 6.65 . 11.52%%
'17. No. of immasture pods 5 o35 4,55 1.78 . 2,56
‘18, Dry ped yleld 32,20 19.07 9.00 . 2,12w
19. Dryege percentege of pods 10.09 85443 1.49 57 e 34%%
20. 100 pod weight | 10,00 1518.35 0.33  4001.06%*
21, 100 kernol welght 8413 85438 017 502 4 34#%
22, ©Shelling percentege 17.00 18.19 10,58 N L
23, 01l content 11.84 26.90 0.15 179 358

*»Gignificant et 1 per cemt level of probebility
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Table 11, Genotypic, phenotyplec and environmental coefficlents of
veriabion, heritabllity and genetic advence for 23
characters in 80 varieties in rice £ollows during sumer.

Coeiticients 0 verLotion
81. Gerio=  Pheno- viron- Herita- Genatlc
Wo. Characters typic typic nenbal bility edvence
1. Duration upto flowering T.08 799 3471 TS.46 12.92
2. Plent height on the 12.46 18.33 13.44 46.22 17«45
50th day
53¢ H0.0f branchen ., 47.71  57.52 32.11 AG 53 48.02
A. Wo.0f leaves ’e 19,96 27.47 18.83 52470 29,86
5. Dupration ﬂp’t@ mtmty 5026 5.&2 249 81 076 9093
6. NO. Of flowers 25.49 30.01 16.02 72.12 44 .60
7. Sprend of flowering 18.70 20.18 761 85,80 35 .68
8. Height of main shoot 12.69 20400 15.29 41.53 1711
9. Length of top 10.27 17.28 13.90 35 .52 12,58
10. No.of basel primary 21.27 26.88  16.45 62.64  34.69
branches .

11. Bo. of brenches 30,17 44855 21485 76.28 70 .48

12, Fresh welght of pods 11.82 24.24 21.16 23.80 11.88

13, Ueulnmg yield 19.05 31.09 24 57 37456 24 .06

14. No. of leaves 0S50 36,04 20,31 69.27 52.29

15. No. of mature pods 17.07 28,20 22.45 30.64  21.28

16. Perceutoge of pod seb 31.88 36,15 17.03 T7.81 57.94

17. No.0of izmsture podso 25.50 43.59 55 <37 34421 30.72

18, Dry pod yield 13,19  25.31 21.01 27.16 14.10

19. Dryage peroentoge. 755 8.74 4 .41 74460 17411

of pods

20. 100 pod welzght 21.78  23.04 9.50 B84.65 45 .81

21. 100 kernel weight 11.29 13,36 T4 Ti.41 27 .36

22, Shelling percentoge 0459 T.78 4452 - 68,05 11.20

2%. 01l conbtent 547 6.27 3406 76,20 12,68
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dry pod yicld, the e.c.vs were higher then the respective g.c.vs.

Heritebillty in tho broed sense was the highest for
spreed of flowering (85.60) followed by 100 pod welght (84.85),
duration upto maturity (81.76) end duration upto flowering
(78.46). I% was found 0 be the lowest for fresh weight of pods
(23.80) Zollowed by dzy pod yleld (27.16).

Bunbeyr of branches gave the highest genetic advance of
70.458 followed by percentage of ped set (57.94), number of lemves
(52.29), number of brenches on the 50th dey (48.02) end 100 pod
weight (45.81), Genetic sdvanco was the leest for duration upto
maturity with 9.80 followed by.chelling percentage (11.20). A
relatively low value of 14,160 for genetice advence was recorded
for pod yleld.

. GeCeVey heritobility in $he broasl sense end genetio
advance vere high for number of branches, nunber of flowers,
number of leaves and pereentage of pod met. Heritabllity and
-genetic advance were high for number of flowers, opread of
- flovering, number of brenches, number of leaves, percentage of
pod set and 100 pod welght. Hlgh heritebility, bub low genetle
advence was seen for duvrabtion upto flowering end maturity, 100

kemel weight, shelling percentoge end oil content.

(11) Corvelation

As in the uplend conditions during tharif; enalyeis of
covarionce was done for all the possible conbinations of the 23
characters. The varliences and covoriancesg at the genotypic end
phenotyple leovels were ealeulated from which the genotypic and

phenotypic correlation ceefficients, respectively, wers computed.
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The genotyple and phenotyple correlation coeificients of verious
characteras and anong themselves are preseated in table 12,

Correlation of yleld and its componentis
Pod yield at the genotypie lewvel was correlated positively

et 1 per cent level of significance with plant height on the 50th
day, helght of main shoot, length of top, fresh welght of pods,
number of nature pods, percentage of pod set, number of immature
poda, dryage and shelling percentege and at 5 per cent level
with oil content. Haulms yield and 100 kernel weight showed
non=-gignificant positive correlation with pod yield. At 1 per
cent level, duration upto flowering, number of brancheés and
mither of leaves on the 50th doy and nunber of flowers were
negatively ond significently correlated with pod yield, Number
of base,l'prim branchee end number of branches showed
significent btut negative correlation &t'S per cemt level, -
Duration upto nsturity, spreed of flowering, number of leaves
and 100 pod weight showed negative, bubt nom~pigmificant
correlation with pod yield. - |

At the phenotyplc ‘level, pod yield exhiblited positive
plgnificant correlation ab 1 por oent level with plent helght
on the 50th déy,' mmber of flowers, length of top, fresh weight
of podsy hanlma yield, number of mature pods, percentage of pod .
set, number of imnmature pods end dryage percentage. At 5 per cent
level, pod yield ghowed positive slgnificont correlation with
numbey of .brmch_es on the 50th day and -height of main shoot. |
Number of lecaves on the 50th dey, epread cﬁ‘- flovering, nunber
of bagal primery brenches, number of leaves, 100 kernel weight, -
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Genotypic end phenotypic ‘comelaﬂion coefficients betveen

yield and 22 characters gnd emong thengelves in rice

fellowe duying swmers

Dry pod Duration Plent
yield upho helght on
flowering the 50th
si. dey
No. Chavacters (X487 (Xq) (%,)
Xi8 Dy pod yield : - =0 ,2087%* 0,5057#%
X4 " Duration upto £lowering =0 ,1510% - =0 0465%*
X,  Plent height on the 0.2356%%  =0,3026%* -
50th dey
X3 No.0f brenches 4, 0.1549% 0.16806% =0, 1352
Xy Ho.0f leaves . 0,0978 0.44206%%  «=0,2087%%
X‘E Durgtion upto maburity -0 .0583 05057 %% =) o 2405 %%
Xg No. of fiouers 0.2528%% 0.0523 =0 ,1261
X7 Spread of flowering 0.1%45 -0, 1517* =0 .0001
Xg  Holght of main ghood 0.1969% «0.1351 0.6021%#
X,  Tength of top 0.2005%%  0,0404 0.4056%*
X409 Wo. of basal primesy 00580 0.53502%% =0 ¢2700%*
branches

X1 1 Woe of branches =0 ,0140 05225 8% () s 3008% ¥
X9 Tresh welght of pods 0,9211%% =0 ,0195 0,.,1635%
X4 Haulms yicld (greenm) 0+3200%% 0424085* =0,0766
Iy No. of leaves 0.0721 0.,5057%* =0 2445%%*
X453 Mo. of mature podg 0.,6674%%  «0.,0458 0,1058
X4 Perocentage of pod cet 0.2415%%  «=0.0331 0.0641
117 Ro.,of immabure pods 0.2945%% 0.053%9 0.0114
X19 Dryage percentage of pods 0,245T#% =0 ,5804%% 0.2388%#
120 100 pod woeight =0,0279 =( 41224 0.0809
Xpq 100 lternel welghd - 0.0205 0.2184%% -0 ,0648
X22 shelling percenbage 0.1417% -0, 1327 0.1303
X 0il content 0.0838 =0.0199

0,2008**
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Table 12 (continued) -

51, WNo. of Ho. of Duration Ho. of Spread of
Ho. Tbrencheg leaves upbo flouers flowering

gn the 50th gx;y the 50th naturity
(g) (x4) (%) (Xg) (%)

X4 —0.3016%# =0 3465 %% =0,0306 = 2719%* -0).0368
X, 0.8271%* 0,6912%% 0.5159%% 041204 -0.1754"
Xy -0 SBIT** =0,7029%% =0 B4TO%E =0 JATITH® =0 .0556
X3 — : 0 .8357:** 0 -2883** =0 .01 57 =) 04642**
Xy 0.3375%* -~ 0.5967*%  0,5202%% 040491
I; . 0.028 0.43080%+ - 0.1063 0.1222
g 0.,6967%*= . 0+3480%% 0.6447#% — 0.2085%*
X, =0.0954 0.0282 -0.1173 04285 7#¥% -

g  =0.0660 =0 40629 0.1243 =0 ¢ 1305 00920
Zq «0.0111 . 0.1830% 0.2182%*  0,1033 0.0919
%10 0.3106%# . 0.7793*# 0.3890%* 0,2558%% -0,0911
Xgq  0.2024%%, 0.,7466%% 0.4159%%  0,3518%* «0.0242
X4 0.1687% . 0.2208%% 0.1103 042590%% 0.,1806*
%43 0.2186%% 0.4575%# - 0.,263g%*  0,3022%% 0,2473%*
Xig 0.2764#% . 047301%# 0.5264%% 0.2868%% 0,0151
Xy5  0.1388 0,0383 0.,0052 0.1217 0.0543
X6 040379 ~0.1922% 0.0043 =0} 50B6#*#* -(}, 1828 *
Xyq 0.0765 0.2083%% 0.2221%%  0.,1567% 0.0289
Xy =0 0506 =023152%% =0.5044%%  0,0109 =0+ 1137
Xpy 040942 0.1862% 0.,1686%  =0,0340 0,1345
Xgq  042486%% 0.3952%+% 0.3280%%  0.0719 040179
X, =0.0545 =0.1979*% 0,057  =0.1126 =0.1436
%o 040227 0.0785‘ 0.1804%  =0,1816% ° =() ,2842%%
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. Table 12 (eontinued) o
Sl. Helght of Length of No. of bagal No. of Fresh
main choot ¥ bop Pripary branches weight of
) branches ?o&s
(Xg) (39) (Xs0) (Z44) X4p)
0.5295%* 0.2214% ~0,1806%  «0,1855% 0, 7825%%
() 42872%% 0.0522 0.7574%%  0.6029%% 0.1038
0.6757*# 0.3278%* =0,G069%%  w)T322%%* 0.3400%##
0.475T## =(1+0913 1.0530%% 0.8808%" () s 2450 %#
=0 453G 0.1492 1.0031%%  0,9656%* =0 .08%9
0.214%%* 0.4421%% 0.5457%%  0.5458%* 0.76835%%
=0 ,3329%# 040346 0.2548%%  0,420%%** =0 ¢ 3285%%
0.111% 0.0844 ~0,169%%  =0,0464 0.0347
= 0,8259%# o0 3511%8 =) ST5g%* 0.3015%%
0.7753% o 0,0565 0.0382 0.4305%*
~0,1710% 0.,1026 — 0400624 0.,1133
=0 2035%% 0.0884 0.8476%= - 20,1008
0,2125%# 0.276%%% 0,1962% 0.1159 -
0 <1667% 0.34248% 0.4725%%  0,5358%% 0+4466%*
0.,00637 022033%% 0.8046%*%  0,8402%" 0 e2244%»
041720*% 041326 0.,0028 «0,0404 062774
0« 1787% 0,0225 =0.1550%  =0,2%20%* 04222%4%
0.0762 0.176% 0.3007#%  (,43206%% 0.308g%*
-0.0102 ~0.,1517# ~0¢3451%% =0, F472%* =0 ,0935
00998 0.1159 0.1559% 0.1645% 0.1191
0.1088.° 04201%% 0.,45T2%% 0.3927%% 0.1288
0.1644% 0.1026 ~042335%%  =0.2110 0.0299
0.0352 0.0368 0,1009 0.1239 0.0881 -
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Pable 12 (continuedd =ljw
S1, - Henlmg Ho. of Hoa Of Percentege  Ho. of
Ho. yield lecaves nagure of pofl set imnatnre
%mde E)Odﬁ
x18 0.0939 . ={),1500 0.5002%% | 0.4335%% 0.2280%*
p: o8 0.4825%% 0.,6687%* ~0,0013 -0 0471 ~ 0.1600*
X, =0 3161#% -0 532 1%# 0+2027#% 0.1576% =0 .0156
X5 0 +8030#% 0 ,8088%+ =0, 00724% =D ,2475%% 0,011
X, 0468247+ 0.,9680%3* -0 ,3525%%  =0,3300%% 0,3310%%
X 0 JAEHH*# 0.6952%* 0.0532 «0.0184 0.4568%%
X 0.2313%# 0.,2032%% =0 ,3194%#* -q.7922** 0.0414
g 0,3024%# =0,0159 =0,1252 «() 21082 # «0,10306
Kg  =0.0253 «0,0619 =0 ,25R2%# 0,.3110%% =0 0353
Xy 0.,3739%# 0, 3272%* 0,1078 0.0458 0.,0928
X140 0 ,643g%* 0 ,8009g%# =), 2208%% =) 220%8% 0,2416
Xqq  0.7817H® 0.5130%% ~0,1992%  =0,2840%% 043534%*
X40 =0.0319 0. 1763* 0.3624%%  0.4055%* 0 BA45%%
o - 0.8518%* -0,0965  =0.1853* 0.43T1%*
X4a 0.,5315%* e -0,1028 =0 o 1644 % 042399%*
5 0.1879% 0,0616 - v~ 0.,7506%% 0.,0672
Xy =040924 -0,10%2 0,5060%* - ~0,0331
L 0,2667+# 0.3500#% 0.,2104%2  «0,0145 | —
X9 =() ¢ 2BOg¥ =) (A0B5#% 0.1692% 0.06887 ()0 1926%
Zyy  041867* 0,1748% =0.354%4%  «0,2680%*  0.1874%
Xp9 0.3032%% 0. 4738%% -0,2438%* =0 .2167%* 0.1128
Zop  =0.ATT¥ 041449 0.2258%*  0.2362%* 040732
Kyg 040794 040699 0e1541 0u1812¢

0.1254




Table 12 (continued) wGea
Sl. Dryvege 100 pod 100 kernel ©Shelling 0il
LI ggrg%fgage welght welght percentage contend
(319) (X0) (X54) (X,5) (323)
Xig ~ 0.4962%% =0.0491 0.0357 0,376+ 0.,1637%
Ry =0.4515% ~0.1424 0,2482%*  =0,2026%% 042620**
Z, 0.3831%% 041514 0,0228 0.2217%# -0,0163
Xy  =0.1174 042500%# 0.,0887#%  =(,20604%% 0.0897
X,  =0.4258%* 0,26%3%% 0.5420%%  =0.3704%% 0.1982
XS =03 ,5651 %% 0.1852% . 04363334 0,0527 O.2148%%
b4 0,0306 . =) 43307 0.0801 ~0 1500 =0,1448
X =0.0171 . 0.1440 00159 -0.1832% «0 45047 %2
iy 0.0326 . 0,1561# 0.,1753% 0.2776%* 0.0653%
29 = «2400% 0.,1984# 0.3455%% 0,31040 | 0.0810
110 = 4278%# 0.1967* 05773%%  =0.3407 w 0:.1313
Xqq =0.4098%* 0,1886% 0.4518%%  =0,300%5%+ 041429
40  =0.1391 0.2463%% 0 42605%# 0.1135 041949 %
Xyg  ~0.4739% 0.,2984%% 0.4T91#% =0, 3775%% 0.1366
Rqq  ~0.4838** 0 42085% % 0,5681%*%  =0,2282%# 0,1658%
X15 0+326T%# »0,5044*# = « 3960 %# 0.51 34%% 0,1327
X Os1122: =0 ¢ 304 8% =0.2403%*%  0.3486%% 0,1606%
K4 R g 03155%# 0.2856%%  0,1404 043081 %%
49 — 0,405 5% =043271%%  0.5656%% «0,0162
Xy =0.3076%* - 053174 =0,3366%+ -0,1221
Ayq  ~0.5210%# 0e5312%# - =0 42343%% =0 408675
Zyp  0.3C09%# - 42730 %# =0.,1915% - 0.0056
Xps  =040220 -0 41352 ~ ~0.0933 . 0,0025 -

- #8iemificent at 5 per coab probability
#u5ignificent at 1 per cent probability

Genotypic corvclation coefficlents above the diegonal
Fhenotypic correlation coefficlents below the diagonal
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shelling pefcmtage end oil content recorded iaositive non=
significant correlation with pod yield. Thero was significont
negetive correlation at 5 per cent level between pod yiélcl end
duration upte flovering. Iuration upto maturlty, numbsr of .
branches am_ 100 pod weliht recorded negative, non—-glgnificont

correlation with pod yield,

Correlation omong diffevent characters

Significent positive genotyplec correlation of duration
upto f£lowering wes notlced Qith nunber of bronches end nuober of
leaves on the 50th day, duration upto ﬁaturity, nunber of basel
primary branches, nunber of brenches, haulms yleld, nunboer of
ilcaves, nunber of icmature pods, 106 kernel weight‘.ianﬂ oil
content. WNegative signlficent corrslation of duratii.on upto
flowering wao geen with plent height on the 50th day, spread
of flowering, helgnt of rain shoot, dryege perceatage and
chelling percentage ab the genotypic levwsl. ' At the phenotypie
level, duration upto flowering was ‘found to be positive‘ly and
significently eoxrvelated with sll tho characters at the
genotypic levol exeept number of immeturs podo. Flant height
at the 50th day, spreai of flowering end dryase percentage
ghowed negebtive significent correldtion with duration upto
flovering. . '

' The genotypic correlation of plent height on the 50th
doy wes positive end significant with height of main shoot, |
length of top, fresh weight of pods, nusber of mabure peds,
percentage of pod scb, drymge percentage and sholling percentage,
but negetive with number of brenches end ledves on the 50th dsy,



- 118

duration upto maturlity, nunver of flovers, number of brenches,
heulng yield and rumber of leaves. The phenotyple corvelation

of the charscter was positive end significent only with height

of main shoot, lengbh of top, fresh weight of pods snd aAryege
percentage wheress 1% wes negative with munber of leaves on the
50th dey, duretion upto maturity, number of besal primery
branches, mmber of branches an? number of leavess

‘ Nuzber of leaves on the 50th deys mmber of bassl primery
bronches, mumber of branches, haulms yield, mumber of leaves and
100 kernel weight registered significent positive correlation
with nuzheér of branches om the 50th day, both et genotypic and
phenotyple levele. In cddition to the sbove treits, duration upto
noturity and 100 pod welght at the genotypic level and number of
flowers end fresh welght of pods at the phenotypic level showed
olgnificent positive correlation with number of brenches on the
50th day. It wes ﬂegativély correlated with spresd of f£lowering,
height of main shoot, fresh weight of pods, number of mature pods,
percentage of pod set end ehelling pies.;centage at the genotyple
level, o |

Regerding mumber of leaves on the 50th day, there was

positive signlficent genotypie correlation with duration upto
meturity, number of flowers, number of basel primery branches,
muwber of brénches, hsulms yield, number of leaves, number Of
immature pods, 100 pod weight end 100 kernel weight while' the
corvelation wao negative with height of main shoot, number of
pature pods, percentage of pod sot, dryage percentege end
ghelling percentege. In addition to the sbove characters, at
the genotypic level, length of top and fresh welght of pode
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recorded positive slgificent phenotyple correlabtion with

rambex of branches on the S0th dey. Negetive significent
shenotyple correlation was seen between number of leaves on the
50th day and percentege of pod seb, dryege percentoge end shelling
percentege. |

Significant positive genotyplc ct:.\rrelation of duration

pto metupity wee found with height of mein ehoot, length of top,
number of basal primexy bramﬁes, nunber of branbheg. fresh welght
-0f pods, heoulus yleld, number of lecaves, number of lmmature pods,
100 pod welgnt, 100 kernel welght end oil content and negstive uith
dryege perccatege. Duration upto maturity exhibited positive
phenotypic correlation with mmber of flowers, lengt;h. of top,
aumber of basal primary branches, number of branches. heulms |
yield, mumber of leaves, mmber of immgbure pods, 100 pod welght,
100 kexnel welght snd oil content emd negative with those
charocters s at the genotyplic lsvel. '
_ Number of flowers had positive genotypic corralation

with spreed of flowering, nuzber of basai primary branches,

mmber of brenches, hewins yleld end mmber of lsoves emd
negative correlation with height of mein choot, fyesh welght of
pods, number of mature pods end perceuntage of pod set. Ab the
phenotypic level 1t was correlated positively and significently
vith all characters as at the genotypic level end fresh weight of
pods and number.of immature pods but in the negebtive direction
with percentegs of pod set end oil content.

Genotyple correlablion coefficient between spreed of

flovering and honlnms yield 'was pooltive and significent while
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theb betucen spreed of flowering end number of basel primary
braenches, parcentage of pod set, shelling percentage and oll
content were nagativé. Phenotyplie correlation of sproad of
flovering with fresh uelgm’ of pods end hewlme yield were
poslbive and sgignificant while that with percentage of pod sot
end 01l content were negabtive.

Popitive significent genotypic smd phenotypic correlations
were recorded by height of main shoobt with langth of top, fresh
welght of pods, porcentage of poa get and shelling percentage.
At genotypic level 100 pod weilght and 100 kernel weight and ab
phenotypice level haulms yield and number of moture pods also
recorded positive slgnificont corrslation with bhelght of maln
ghoos, Mumber of basal primpeyy branches pnd breanches at genobyple
end phenotypic levels in addition to maturc pods at genotypic
lovel showed negative significant correlation with height of
mein shoot.

Length of top recorded positive soignificant genotypie
and phenotypic correlations with fresh weight of pods, heulms
yield, nunber of lecaves and 100 kernel weight but negativo with
dryege peroentoge. Lengbh of top elso recorded positive
significent phenotypic correlation with number of immature pode
end genotyple correlajion with 100 pod welght.

The coefficlaent 0f correlation ab the genotypic level
wag popltive and significent bebween number of bagal primary
brenches and number of branches, heulms yield, nunber of leaves,
muober of immaturs pods, 100 pod welght, 100 kernel welight and
0il content whereas it wésa negative with number of msture pods,

percentege of pod set, dryage pevcenbtage and ghelling percentage.
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The correlation of mumber of bassl primary branches at the
phenotypic level wss pooitive end pignificant with ell characters
ab the ge;_xotyplc 1§ve1_ except oil content, The ghenotypic
correlation betucen number of besal primexy brenches end fresh
wolght of pods wan positive end pignifiocont. The relationchip
was negative and significent with porcentage of ped set, dryage
percentoge end shelling perceantago.

Both genotypic and phenotypic coryelation coefficients
of nunber of braﬁchea vith heulng yleld, number of leayes, numdber
of immature podo, 100 pod welght and 100 kernel welght vere
positive end significent but negative with percentage of pod set
end dyyege percentege. Number of mabure pods end shelling
percentege were also found 0 be correlated negatively with nuumber
of branches ab tﬁe genotyple level, |

Number of leaves, number of matuvre pods, pereentage oOf
pod geb, number of lmmature podo, 100 pod welght, 100 kernel
welght and oll content were correlated pnait;i.irely gnd elgnificantly
with fresh welght of pods emd negatively with haulms yield at the
g@not@ic level. Fresh welght 'of pods reglatered positive |
significant phenotypic correlation with heulums yield, number of
leaves, munber of mature pods, percentage of pod set and number
of immature pods. |

. The coefficient of correlation of haulms yield with

rumber of leaves, number Of immature pods, 100 pod welght end
100 kemmel welght were popitive end significent. at the genotyplo .
and phenotyplo levels, At the genotyple level, oil content end
gt the phenotyplic level, number of mature pode also showed
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positive significent corrcletion with heulms yield. Wegativoe
ai@aificmt‘ geﬁotypic end phenotyple correlations were shown by
yeréentage of pod seh, dryage percentage and shelling percentage
with henlme yleld. But mumber of mature pods was also negabively
sorrelated with heuims yield at the genotypic level.

Fumber of immasture pods, 100 pod weight end 100 kernel
welght ot the phenotypic level and all these characters end oil
content at the genotyplc level were correlated. @osii;ively with
nmabeﬁ:ﬂ of leaves, At the genstyple level, number of mature pods,
porcantege of pod seb, dryage perceatoge emd ghelling percentage
were correlated negatively with mumber of leaveas; hub et the
phenotypic level dryege percentage showed sﬁ.gnii’.i.c&ﬁce_. .

Number of meture pods was positively correlated with
percentege of ‘pod set, dxyage percentage and chelling peroenta_ge
ot the genotypic end phenotypic levels, Number of immature pods
glso chowed positive significant phenotypie correlation with,

* punber of mature pods. Both at the genotypic.end phenotypie
levels, 100 pod welght and 100 kernel weight recorxded olgnificent
nesgetive correlabion with number of mabture pode,

In eddition %0 oil content et the genotypic level,
shelling percentage was correlsted significently et the genotyplc
end phenotypic levels with percenbage of pod set. Rumber of

irmature pods ab the genotypic level aond 100 pod weipght end 100
kernel weight at the genotypic end phenotypic levels vere
".eorreloted with percentoge of pod s;at in the‘ negative direction..

Hundred pod welght and 100 kernel weight end oil ccnt..ent

ab the genotypic level vhereas 100 pod welght ond 0il content
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éﬁ thé phenotypie ‘jl;ev:rel chowed significant positive correlation
wi.th mzmber.of s;mture pods. UNegative significent genotypic
end phmotypie -correlations vere noticed between mumber of
s.mature poﬂe and shelling pereentege..

. Significent positive correlabion of dryaege percentage
. wes seen with shelling percentage at the genotypic end phenotypic
) ie_ve,lsl end nogative slgnificant correlation with 100 pod weight
end 1§0 kemel welght at genotypic and phenotyple levels,

‘ Htxq@red pod n;eighfa ahowéa presitive slgnifiesnt genotyplo
and phenotypic correlationa with 100 kexnel weight. end negative
eignlﬁcmt genotypic end phenotyplc correlations with ghelling
perecntege.

There was significent negative corrclation between, 100
kernel weight and fahélliﬁg vercentage at tho genotypic .and
,z{i}enotypig 1efv_elgs.;,

{111)  Path anolyelg
Congidering the eight componcnts as in uplends during

khardf as csusal factors end the dry pod yield as the effect,
the path coefficlent enslysis wes done ab the genbtypic level
for the rice fallow conditlons during curmer.: The com_;eaponalng‘
genotypi.c correlation coefficients betueen pod yield and ‘the
éauaal factors were eportioned into their direct end indivect
offects end the results obteined .are ﬁeaantea in table 13,

The poth diegran ehowing the direct effects and the inter=
relationships between the effect and the causes is given in
figure 2, , . ' _ _
A8 that in the upland condltions during kharlf, fresh



?able 13.

Direct and indirect effects of

conditions during gummer. .

elght component characters on pod yield unier

rice fallow

indirect effects 'via.

100 pod

'E'iln.. : Diweet To. 0f Dbengili  No. o ¥yesh teplmsg  KOw ©Of  [KOe OF Tobtal
0. Componente  effects flovers of top basal weight yield leaves wabure welght - corre-
primery of pods - pods dations
bran- - .
e - : ches :
1. Ho. of 01737 - -0.,0063 =0,0650 «0.,3617 =0.0809 - 0.0859 =0.0022 0.0005 «=0.2719
flowers : : ’ : B
24 ngz%m =0,1783 0.0060 - “0.099% 0.4802 «=0,1308 0,0959 C.0008 =1.0524 Q.2214
o Gy‘ ) . ) .- . . « i . .
Be ga.o§ «0,341% 0.044% =0,1684 - 0.1245 =0.0070 ~0.2609 =0.,0016 =0.0321 -~ « 1806
. haged | .
Tinary -
" brenches " :
- 4o Fregh 11000 =0.0571T =0.0781 =0.,03%87 - =01577 - 0.,0517 0.0025 =0.0402 0.7825
.welgat of
S5 Hiuigag =3e3408  (0.,0402 ~3,0600 =0.2197 0.4958 - ' 0.2438 =0.0007 =0.0487 0.0939
yie _
S %{0. of 0.2031 0.0509 ~D.0585 =0.72037 0.1939 =0.2910 - =0e0007 =0,0340 =0..1500
caves : . . - »
?0 NG.:Qf 000070 90.0555 ”0:@193 0&0784 003987 ,006345 .7000298 - 0i0953 i 015092
nature
EO&E‘% . .
8. 100 pod 01631 «0,0009 =0,0955 =0.0071 0.2709 =0.1044 006011 =0.0041 - =0 ..0431
weight
Residue = 0.4792

el
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welght of pods had the highelt positive e;iirect effect Df 1,100
on pod y;.eld. The magnitwle of the effect of fresh wei@t of
podo on ped yield wan clesely depenﬁam on bhe high pasit.j.ve |
gm@thic correlation eoeffieient- of 0.782% 1% also had
exerted positive indivect ei‘i’eetsa via nupber of leaves ond
number of msture pods. DBub the imdircet effects of this |
importent component yhrough ymber of flowers, length of 0D,
number of bagel privary branches, hauwlmg yield and 100 pod
welght wore negative with relaﬁively low magnitudes.

Number of leaves hed the sceond highest positive
dirvect effect of 0.29%%1 on pod yield. Butbt the character had
only negebive non-glgnificent cerfelaticn with ioaa yield. It
had paaitﬂ.ve’ indirect effects through number of flovars and
fresh weight of pode while that through length of 0D runber
of besal primery brenches, heulms yield, number of mabure pods
end 100 pod welght ;sere negative vith varying @egreeé. The -
negative indirect effcets of this tralt through number of basal
prinary brenches wes the highess (=0.3037) foliowesi' by houlng
yicld (=0,2910). - |

Under the rice fallow conditions during sumner, the
number of flowers had @ppreciable positive Girect effect on
pod yield {O.fi"?ﬁ'? Ve However, this trait registered negabive
aignificant ocorrelation with pod yield. It can be due b0 the
high negetive indirect effect of this charvactér vie fresh
weipht of peds whioch In fuwrm hed the hi.ghest 'eohtributien )
towards pod yleld. The indirect effeets of number of flovers

via number of leaves and 100 pod ueight wera pasi‘aiva when



toat wvie lenghh of top, number of bagal primayy brenches, fresh
wéighﬁ of peaa,'haulms yleld end pumber of matuve pods wore
négaﬁive- | | |

' The ong remgining component with poaltive, bub very low
éiréeﬁ effect wap numbey of meture pods per plant (0.0070) which
recorded highly significant positive correlaticn with pod yield
due to its'high positive imdircot effeqt via fresh welght of - |
pods which wos the ceuwsal Tactoy with the highest positive
direct effect. In adition to £resh weight of pods, the aumber
of maéure pode per plant hed poeitive indirect effeeta via
mumber of busal primery branches, heulms yield end 100 pod weight
while that thrcugh;number of flovers, length of top snd number
of leaves were negatlive, \

- Deagth of £0p. nuaber of basal primery brenches, healms
yicld end 100 pod welght hod negabive divect effecss cm pod yield
of which thet by heulms yield wao the highess (=0.3408) followed
by numbey of bagal wrinary branches (=0.5413). Pod yield
recorded posisive significent correlation with langth ol hHop,
negative significont dorrelamien at 5 pef ceirt level with
nurher o% bagal priﬁamy branches gnd non-gigniilecant pooitive
and negative correlations with hauims yield and 100 pod welght
respoctively. The high positive indirect effect (0.4802) of
length of top vie fresh ﬁeighb of pods expleins the significantd
poaitive correlation between lengbth of top and pod yleld,
Insluﬁing fresh welght of pods, lengbh of top exerted positive
indivest infiuences theoungm hnmbar of fiouers, muber of leeves

cnd mmbey of pature pods and negetive indiveed influence through
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pumber of basal primery branches, hsulms yield snd 100 pod -
wvelght. Number of besel pxj.:garj brenches hed positive indirect
effects on pod yieﬁia vie nunber of flowers; fresh weight of pods
end nunber of leaves azong which that through the last one was
the moximun (0.2609).. Henlma yield exerted positlive lndivect ..
Anfluence on pod yield via mmnber of floyers, fresh welght of
podio end wauber of leaves, ont of which thet through tha fresh
weight of pods v::asa the highest (0.4998) in megaltude. It had
nagé,ti,ve.-inﬁil,zrect }effact,a via length of top, number of bassl .
prinory branches, _immber of mature pods and 100 pod welght of
which that through mmber of basel primery brenches:was the. .
maxi.:msm (-70,2197),.]; 100 pod weiéht 'e#emea positive indirect
efi‘éobs via fresh ;:w_ei,ght, of poiis and rnumber of leaves which-
were heving the ,hif‘ghes.t end the second highest positive.dirvect
effects respeaﬁivé,ly on.pod yield, It had negebive indirect
effects of varyihé ‘magnifcude or: pod yleld thwough mumber of
flowers, length of_; top, mumber of besel primery branches,; heulms
yield end mumber e':f' mature pods per planb, .

0f -the mtal genct.ie variabllity for pod yield ian
@ounﬁnut vnder the rice fallow conditions during simmer, 77.04
per cent was cpverf.sd by this model since the residual effcct
waes 0.,4792. This ,f'testify that o very high proportion of the
‘genetic ,vax-;,ahiln;:,r- which contribute towsrds yield ueder the
situstion in question had been included in thoe anslysis.



¢. Comparative Yield Triols

Thirty verletics were seleoted on the bamis of thelr
general edapbebility, yield, durstion end other desirable
attributes in the preliminery eveluation in uplenis during kherif
end rice fallows during sunmer. The gelected varieties recorded
patisfactory pod yield in both the situations or high pod yield
in any ocue of the situationsalong with other desirable attributes.
Theme verieties were critically eveluated and compared for
further selection ond utilization. They were tested in uplands
during kharif end rice fallows during cummer. Date on the 15
characters collectéﬁ vere analysed ond Interpreved. The enalysbs
of wvariance for uplands duxﬁngikharif are summarised in table 14,
for rice fallows during sumeey in table 15 and for the pooled date
in table 16. in average plent bhervested at maturity from each
of the variety in rice fallows is presented in figure 3 and thelw
pode and kernels in figure 4.

The 'I'* ratio for vevieties in the separate eanalysis with
29 d.f. chows the sigificence of the varietel means for the
character concerned. The ‘T’ ratio for situations in the pooied
enalysis with 1 d.£ periains to the significance of the over all
meen of the character under the two situations. The 'P' for
vavieties in the pooled enelyeis with 29 d.f. tests the
signifieanee of %the varietal means of the character in the two
situations taken together. Bub the 'F' for situations z
varietieo with 20 d.f. indicates the significance of the varletal
neens in one situation Vs. the other. This is useful $0 essess

the gtebility of the va:ieties under the two situationge.



Table 14. Analysis of variaice for 15 chérmctérs in 30 varieties in uplands during ldaarif.

Heorn sousyeg

Replica= r
si. . tions Varieties _Frror {Varieties)
To. Charachers BeFs Q 28 T

1. Duration upto flowering 381 9,67 0.5% 15 .35 %%
2. Duration upto maturity 3474 144.75 89T 20.75%%
3. hength of top ' 10.52 19959 90.0% 2,00%%
4, Thamber of bronches 10413 36 486 1491 19.29%*
5. Nuaber of meture pods 31.26 43417 0,62 4. 49%»
6. Bumber of immature pods 14.64 537 2,00 1.64*
7. Fresh weight of pods per plot 64116,.53 2573848.45 422717 .00 G oS4 %%
8. Hemlnme yicld (green) per plot 0.01 1.74 0420 5460%%
9. Dry pod yield per ploh 29758.14 104636434 19170.55 5 oJTEX
10. 100 pod weight 045 502.%4 0,99 508,%2%%
11, 100 kernel uvelght 187 %06453% 0.69 531 420%%
12. DPryage percentage of pods 0419 66 .65 1.54 AT 4 FEH
13, Shelling percentage 140 85 .69 .42 204 ,02%*
14, OL1l content 1.06 24472 0«24 102, 76%%
15. Frotein conbentb 1.35 10,13 0.56 18,08%#*

tgienificent at 5 per cent probability -

#egignificant at 1 per cent probability

62T



Table 15, Anelysis of verience for 15 chapscters in 30 vorloties in rlee fallows during ousmer,

Heon sansves

Aeplica- F
le x ' Sionsg Veriatios Breor {Varicsies)
Ho. Cherastery - BIR. 3 o3 CELT |

1. Duration unto Llowcving B TS 26.0% 007 29,,09%¥%
2¢s Duration upio nnbuwity 7 .55 10574 2.66 9 THH*
%. Length of top 3555 o280 174.07 . 7066 - 2.40%%
4. Barber 0f wrenchza S5.11 24.68 1.83 13.49%=
5, Maber of asture podn 18.62 19.27 5 oG5 B.81%#
6. Bmmber of immoture pods 135.72 5af4 2445 2.26%%
7. Presh weight of pods per nlot 22174134 75516448 18658421 &2
8. Faulne yield {greon) por plot T80 2.32 032 7240
9. Dry pod yield per vlot 43164..04 50224403 . T254.00 ben2xx
10. 100 pod weight 0.02 91524 077 1266.54%»
11, 100 kemel welight B3 156,18 4,26 BOLOH ¥
12. Dxyege percentage of pods 2.93 L5450 2,97 14 4 B*%
13. Shelling pereentage 0.89 79438 0450 158,76
4. 011 content Q.04 20.14 Je21 95 ,00%% -
15. Frotein conbtent 034 505 Oatt3 165,16+

#*23ionificent o 1 per ctnt nwobeblillty

0CT
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Teble 16. Pooled anslyeis for 15 characters in 30 warictics in
uplands during kherif and rice fellous during surmer.

Si. Sum of Mo

Ho. Character Soureé sgueres DI eguares b
1. Duration ® Situstions 15 .65 1 15,65 2.95%
Provoring  Verietics 786.57 20 27.92 5 J084%
' Situations = '
Varietieo 15494 29 5e34 : T3
Error &5.91 116 0.75
2, Durgtion Situations 6325 .06 1 6385.,00 ~ 252,818
gggg_riw Verictics 6568.56 29  227.19 9.,08#%
- Bituetions x 785 .56 29 25.02 5.10%%
Veriecties :
Trror 558454 116 4 .82
5. Lengbh  Situabtiong 25948.00 1 25948.08  322.96%%
- of top Vericties 92270 29 273.19 3 J40%
Varieties ' ‘ -
‘Error - 9319.15 - 116 60434
4., Humber of  Bituations 155435 1 155;35 82,584
’ ?ranches Verieties 1761 .96 29 60,?6 - 20410
‘Situations x 87.58 29 3,02 1.,62%%
Varietics L o
Beror ‘ 216,75 = 116 1.87
5. Mumber of Situetions 1435.12 1 433,02 B81.95%%
| Datuve Vorieties 151198 29 45.21° 2 ,5gwH
) Situations x 50717 29 17.49 2e39%*
Varieties ‘ '

' Exvor 850,86 116 TeB4




Table 56 (conbinned)

13¢

25 044

,“2-,
51, Svm of Hean
Ho, Character  Source souaren D.Fe sgguores - P
6. Number of Situsbions 0.23 1 0.23 (.06
égggture Variotics 119480 29 44137 0499
gitustions 129.23 29 4.18  1.85%"
Varietics e :
Error 261,71 116 2.26
T. Fresh Situations 1715808,20 1 1715808.20  17.51%#
wolghh of Verietles  6250395:20 20 - 215806,73  2.,20%*
plob Situations 284158779 29 97085 TT = Ze22%%
Vexrioties .
| . Frpor 353074820 16 . 50437.40
. 8. Houlms . Situntions 13.2% 1 15621  BH3#
Y ?;,‘fm) Varieties 52.19 29 1,77 0.85
per piot  Sisuations 56.63 89 2,02  5.90%*
Verieties o : l
| Frror 33484 116 0.29 -
‘9, Dry pod  Situations 1223640 .45 1 1223640.45  36.00%*
e P vVaricuies 5518423405 20" 121320493 - 35T
Situations 0985591405 29 35965 .89 2457
Variebtlies . ‘
_ Teror 1532625,52 116 15212427
10. 160 pod $4tuations 1532144 1 15321 ,44 5117
welel®  yardeties 33495 409 29 155,01 3,86%
Sitvations 8682.03 29 209,38  11.77*%
Varicties
Byrror 2951.42 116




Table 16 (contimmed) R g
Sl,‘ Sum of HMean,
0. Characher souree gqueres D.P gquares iy
11, 100 kernel  Situations 793.67 1 T93.67.  5.56%
velgnt Verleties  11522,59 20 . 397.33.. 2.98%
Situations x  4141.07 28 142,82 57,704
Varlietices '
Brpor 267,15 116 2.48.
12, Dryage Situstions 282,53 1 262,53 14.906%%
| ggrggggaga Verieties 26732439 29 9077, 4.81%%
Situations x 547.58 29 18,6508,  B.58%%
Vexletics '
Error 261,29 116 2.25 .
15, Shelling Situations 50 405 1. 50.05 1425
PEreEntose  yapigties 5417.60 29 117,85 2.94%
Situetions x  1593.59 2 40,06 OF 27%%
Verieties , : : '
; Eyror 535e32 116 0 »4—6
14. 0il Situstions 7489 1 7430 2,29
sontent Verietics 1201.23 29  41.42°  11.91%
Sitvetiona X 100.85 29 3,48 15.52%%
Verietics ‘ , .
Error 26,31 116 0423
15. Probeln Situations 5 o34 9 5.34  2.84
conbent Verietics 442.5% 29 15,26 8404
Situations 54,51 20 1,88 °  3,78%%
Verietieg ) : .
Lrpor 57.09 116 050

#*3ignificent ab 5 per cent probabilliy
##Gignificant at 1 per cent probabllity



Pig.3., An avevage plent hervested at meburity from each of the
30 verietices in CYT from rice fallowss
V,“;‘_. i.21118

BC.50892

V4. i e

Voo  EC.112027

Vgo B-353
Vqe  EC.35939
Vge EC. 119704
V9 o« AHeGU15

Vige He3

Vﬁ « Spanish Iuproved
v1 e Dh=5=30

Vyuse dyothi

v, i Exotie~-6

v 15 V=9
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Figss (continved)
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Fige4. Pod and kernel chavacters of the 30 varieties
in CYT in rice fallows::

V4o EG.21118
Tpi  10G-3659
V;e B0.36632
Ve  S-7-5-13
Vge D0.112027
Vge B=353

V,. FC.35999
Vge  B0.119704

V?1, Spanigh Inproved
V12. Dh=3=30

Vige Jyothi

Vype Exotic=b

V15. THV=9

viﬁ. THV-10






Tig.d. (continued)
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In the separé.te annlysis for uplands and rice fallows,
all the characters showed significence at 1 per cent probability
except number of immature pods in upland which showed éi@ificance
only ab 5 per cent level. In the pooled eanalysis ell the
charascters exoept duration upto flower&.ng, number of irmature pods,
ahelling percemtage. oll content and prot.ein content ghowed’
s.fl.gniﬁcance for situetions: Except nunber of immature pods anﬂ
hemlms yield, for ell the 13 characters the 'F' for varieties in
the pooled enalysls showed signlficence. This indicatesthat the
varietiea differ significantly in the two gituntions in reepect.
of these 13 characters. The 'F' ratlo for altuations x varieties
was aigﬁﬁ.cant for all the clmraaters except length of top which
illustrates that these characters very considerably with the
situations.

(1) Duration upto flowering

' The varieties veried significantly et the two situations.
The 'F' value ifof gitustions x verieties in the enalysis of the
pooled data yes significent indicsting that the cheracter in
each verlety variewlth the situations. The mean at the two
situations are presented in table 17.

Under upland conditions during khari?, Exotic=6 had teken
the nintoum of 28.7 deys to flowering. Hovever ‘14 other varietlies
including THV~7 were on par with Exobic=b. ‘14-113 hed the longesat
duration of 34.3 deys closely followed by S=7=5-13 with 34.0 days.
These two varieties however were on par.

During sumner rico fallows, PG~=17 and EC.35999 were the
earliest in flowering, both with 27.0 days. Ag in uplends, =13
was the lstest with %6.0 déys followed by 1ICG=-3859 with 35 «0 deys
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Pable 17. Turation.

Upto flowering Upto maburity

- {Qeys) {deys)

Code S _ Tplands Rice Uplands Rice
No. Weme of vewiety ... . .follows . fallows.
vy 50:21118 3143 2847 1113 100.7
Vo ICE=3855 3340 3540 127.7  108.0
Vs 50 . 36892 5263 3443 125,7 111.%
VA 8#755-13 3440 Ped 127.7 1117
V5 ¥0.112027 2947 2743 11047 9643
Vg B=353 29,0 2743 1087 106.0
V# 33&35999 2943 27.0 114.3 9837
Va - EC.119704 %4 40 F2e3 1200 112.3
Vg AH=5315 51eB 44T 121.7 1130
Y10 M=13 S4e3 3640 1307 16,7
\ZTY Spenleh Improved 2943 273 11233 -9&;7
Vis Dh~330 20.% 2743 111.7 98.0
Vi3 Jyothi 29,0 277 106,0 97.7
Viq Fxobic=b 2847 28.7 10343 9540
Va5 T V=9 29,7 50 o7 112.3 ?oofo
LY THV=10 307 2843 110.7 10547
Vg AR=811 30T 28.7 11243 101.7
Via THT=2 300 2847 115.0 106.7
Vyg  K6-61-240 2947 3140 110640 98,7
Vog  TV=1 2947 273 121.0 108.7
Vay Follachi=2 2947 3240 10847 973
Voo T6=3 2947 2743 116.7 9847
Vos Pe=14 30.7 2840 - 116?0 106.0
Vo TG=17 2943 2740 143.7 10143
o5 T6=19 2943 275 11157 9843
Vo Pollechi=i e 290 110.0 100.0
Vo V-7 297 300 1077 083
Vog Gangapuri - 32,7 32,0 11640 977
Vég Big Qapan 52 0 S4 6% 12 ,3 110,0
Vs, Co=i’ 29 .0 28,0 112.3 106.9

Cb. 120 1449 4431 2466
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end AH=-6915 with 34.7 days. These three varieties were atatiéticélly
on par. THV=2 end THV=~7, the tuo rccommended varietico, had taken
28,7 and 30.0 days respectively.

In gemeral, the varietics in surmeyr rice fallowg flowered
cariier then in uplands during kharif. Exbtic-6 had the same
duration abt both the situatipns.

(2) Duration upho moturvity

The highly significant 'F' value for verieties in the

independant enelysis indicatesthat the vérieties differ in

duration at both the situations. The significent 'F' for the
Interaction between pituations end varietiez in the pooled snalysis
brought out that the character in each voriety vories considerably
at the two situations. In general, duretion was longer in uplends
thon in rice fzllous. The mean days to maturity of the thirty
verleties in uplends and rice fallows ere furnished in table 17

and in £lgure 5. | | |

Under the uplend conditiong, UG=-61-240 eand Jyothi were the
carlicat, maturing In 106.0 days followed by THV-7 in 107.7 daye
and B-353 and Pollechi-2 in 108.7 days. HM=-13, one of the
spreoding varieties,'wéa the latest in maturity, requiring
130.7 days followed by IGG-3859 and S=7=5-13, both with 127.7 daye.
THMV=2 had teken 115.0 doeys while the two promising verictles TG~14
and Spanish Inproved had token 116.0 and 112.% days respectively.
Thege three varietics however were on pax.

The earliiest maturing vorieby iﬁ rice fgllow was Exobic=0,
requiring 95.0 deys. However EG¢11202? maturiné in 96.3 days end
Pollachi=2 naturing in 97.3 days were on éar with Exotic-G.
Gengapurl and Jyothi had tcken 97.7 deys. Ao in uplends, }=13
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wes the latest in duration, requiring 116.7 deye for maturity in
rice fellows. Thug M=135 maintoined the sanc trend with regard o
duration upto flovering and naturity, both in uplends and rics
fallows. THV=2 requlired 106.7 deys vhen THV=7 required 98.3 deys .
only to cttein maturity. T6-14 end Spenlch Improveé have tcken
106.0 end 98.7 days regpecbively. It may be noted that Té~14 was
on per with THV=-2 end Spenish Improved was on par with THV-T.

(3) Length of ton

The oignificant P ratio in the analysis of variance

indlecated that the varieties differed significently in uplends
'and rice fallows. The pooled'analysis ghowed that the interaction
vetueen situetions end varietlcs wes not sigpificant suggesting
that the chavactcr in cach vericty did mot very with the situations.
The varieties cen, thercfore, be compared based on the pocled mecns
23 well. Ihe.means for the chavecter in the two situstions es well
as the'pooled nesna are provided in table 18.. |

In uplends, the lengthlog top varied from as low as T9.5 cn
in TG~14 to as high as 110.6 om in TMV=G, It varied from 59.1 om
in THMV-2 %0 89.8 on in Gangapurd under the rice fellow corditions.
The lengbh of top was generally more in uplands then in rice
fallows. '
| The pooled meens indicate that THV=0 (101.3 em) hed the
longest top followed by TUV=T (6.7 cm), Gangapuri (96.5 cm),
AH=5915 (94.7 cm) end £C.356892 (93.7 cm). All these verieties
werc on por. TO=14 wes the shortest with T74.5 cm followed by
THV=2 with 74,0 cm.



138

Table 18. Dength of top end number of branches,

Uplends  Hiage ocoled

Number o branches

15.51.

Gode UpLlands Rice
Noa.__ Nema of vavriety. . fellous f2lloug
v,  B0.21148 103.5 7547 88.6 8.7 7e1
v, 1Ce=-3839 9641 T4 «5 6.8 1740 4.8
Uy  T0.36892 1116 .7 93.7  11.8 12,2
Vy S=T=5=13 9045 6441 113 157 1345
TV  TC.112027 2.1 ©  66.2 . 79.1 6.6 6.1
Ve B=355 815 70.1 758 T.7 5.1
V7 1'*-.1}035999 07T 7444 84..6 809 G5
Vg IC119704 19249 8741 4040  18.0 11.8
Vy 880915 101.3° 8841 94.7  16.7 12.3
g 113 C 96T 7T BT.2 1548 12.9
Vqq Spanich Improved 99.1°  74.0 86«5 Bd5 6.8
Vpo  Dh=3~30 %7 T8 83e3 743 549
?&3 dyothi | 104 .4 7546 90.0 846 6.1
v14 Exotic=0 100.4 " 77 46 85.0 TS 6«9
vﬁﬁ V=0 119.6 8249 101.3 BeD 6.1
V,; THT-10 92.6° T4l 8345 91 845
_Vﬁ7 AK=311 96,5 T2e5 8445 Be3 Te3
Vig THV=2 90.0°  5%.1 4.6 Be3 - 643
Vg KE=61-240 93.5° 66.8 80.2 75 6.5
Voo TV=11 101.2° 6444 8248 649 6.5
Vsq Tollachi-2 95 .4 66.T 81.1 T+9 0.2
Voo T6=3 96,50  T0.5 83,5 845 6.9
Uy TE=14 79.3° 6946 745  Tob 6.5
Vo, 617 967 7047 8547 740 5.8
VQE TG=19 99.4° T2.8 86{1 .8.6 640
Vo Pollachi~1 92.9° 6044 76.7 8.0 643
Vo TV=T 136" 79.7 96.7 9.4 643
Vg Gangepuri 105.2° 80,8 96.5  14.4 1101
Vog Blg Japen 984’ 18.1 £8¢3 131 10.7
Van Co=1 9946 75 o4k 8740 o7 55
CoDs 13.74 10.63 2.26 2.21
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(4) Bumber of brenches

The é;lal:fsia of vaz;iance in uplande and rice fallous
reveoled that the verieties varied plenificantly ab both the
sltuntions. The ‘P ratio for aiwéti.ona x verietles in the
anelyoie of pooled data was pignificent indlcating that the
cheracter In each verlety varied wlth situstions. The meen
number of branches are included in table 16 end presented in
figure O.

In the uplends, the nuimber of branches verled from a
minimm of 6.6 in B0.112027 to a meximum of 18.0 in EC.119704
followed by ICG-3859 (17.6) end AH-~6915 (16.7). The three top
renking varieties were on par and hed simificantly larger number
of branches than in TMV=2 and TMV~Y7,., Spenish Improved and IG-14
produced 8.5 end 7.4 brand}es per plent respectively.

The number of branches under rice fellow conditions veried
from 5.1 60 14.8. B=35% (5.1) produced the lowest number of |
brenches followed by Co~1 (5.5). It was the highest in 1CG=3859
(14.8) followed 53 S=T=5-13 (1%.5) and M_-‘I':S (12,9), These 3
verieties were on pav. THV-2 end THV-T7 produced 6.3 branches
per plent., Spenich Improved and TG-14 produced 6.8 and 6.5
branches per plent regpectively.

In general; branching was more in uplande than in rice
fallows. Bub ICE=3G59 produced lerger number of branches &b
both the situations with first renk in rice fellous (14.8) and
second renk in uplends (17.6). |

(5) Mumber of mabture pods

he varieties diffeored significently et the Hwo situgptions

o indicsted by enslysis of veriance. The pooled snelysis showed
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that there was significanﬁ interaction betweean the plhuations

and varieties and hence the number of mature pode in each variety
varied with the situation. Tho means for the two slbuations are
provided in teble 19 and represented in figure T.

Phe varisbility with respect to this character under uplend
conditlons was from 10.57 $0 29,10 pods per plent. The highest
nean of 29.10 poda per plant for TG-14 was signlficantly superior
%0 all other varieties., Tae other varieties in the order of rank
. ape Pollachi-2 (23.90), FC.112027 (22.89), Spanish Improved
(22.83), TEC.119704 (22.47) end T6G=3 (21.40). The lowest ronk was
held by Ali=6915 (10.57) followed by S~7=5-15 (11.23), THV=11 (13.40)
ond M=13 (14.87)., These four varicties were on par. The
reconmended varieties, TWiV-2 and TMV-7 produced e mean number of
17.27 end 19.80 mature pods per plent respectively.

In the di£feranﬁ varieties under comparison, the mean
number of mature pods per plant in rice fallows varied from a
pinirum of 8.3% Lo a mezimun of 18.25. The meximan 0f 18.25 wae
produced by Pollachi-2 clogely followed by KG-61-240 (17.07),
TG=3 (10.87), THMV=3 (16.63), Spanish Improved (15.97), TC.112027
(15.47), Exoticeh (15.40) end TG=-14 (15.17). Ctatlstically all
thege vorleties were on par. Gangepuri occupled the last rank
with 8.%5. The mmber of mature pode produced by TiV-2 end TMV-T
vere 13.80 and 10.40 reppectively.

In general, the number of mature pods per plant was more
in uplends than in rice fallowg., TG=14 ranking filrst in uplends
ves on par with the top ranking varicty in rice fallovo.

Pollachi=2 ronking top in rice fallows wes 2nd in uplends.



" Table 19. Wumber of pods
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Code ﬁﬂiﬂaéysg_ngﬁg_ ﬁ.§g%§&yE§lezui..
Ko, Heme of variety plands Lice P g Rice

: fallows fellouo
v,‘ 021118 18413 12,90 2.40 7493
V5 1063659 17:73 10,80 4.3 4,40
Vz EC 36892 19,80 8437 2497 2473
V4 Sefe5=13 .11’23 9,17 4.80 #;49
Vg B=353 16.43 © 1093 2,97 2493
\r’..‘, ' EC.35999 12.20 12.00 . " 4.47 Bl
Vé ECL.119704 22,47 1293 373 653
Yy BE-6915 10,57  10.80 2,83 3487
Vio =13 | 14.87 1173 3473 5473
Vﬁ1 Spanich Improved 22.83 1587 3.40 4,07
Va2 Dh=3=30 17460 12,13 4.07 4 .60
v1-5 Jyothi 20477 14.53 2493 3060
v§4 Exotic=6 19.07 1547 4460 4.35
755 V=0 17.40 16.63 3487 1.78
v17 AK=8311 17.07 15,60 3.80 4473
Vis THV=2 17.27 15,80 2490 2.87
Vig KG=561-240 1673 17.07 2&80' 3.60_
Vao THVe11 13.4:0 12,80 6,%3 2480
Voo TG=3 21,40 16.87 4.47 4,07
t '9'23 T6=14 29.10 15.40 6,20 4,33
Vpy  T6=17 19.96 9,70 5433 4.67
V25 TG=19 20.40 1227 44597 447
Vo Pollachi=1 20,20 15.17 4,07 2.47
Vé7 TMV=T 19,80 10,40 4,53 2,33
vea Gangapuri 1693 . . 8.35 493 4 .47
Vog Blg Japan 20493 13.40 2.73 3fQ7
VSG Co=1 5 18470 13,80 2493 1.83
€. 5407 367 2.35 2456
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(6) DRumber of immature pods
In the enslysis of varience for upland, the 'F' value

showed significance only ab% 5 per cent level while that for rice
fellow indicoted oignificence even at 1 per cent level., The
cherachor voried with situations in each variety as indicated by
sipnificent 'F' for situntions x vericties in the pooled enalysis.
The mean nunber of immature pods per plant produced by the
varictieo gt the two situstions are presented in table 19.

The nanber of immature pods per plent veried from a minitmm
of 2,40 in B0.21118 to 2 meximun of 6.33 in THV=-11 vnder upland
conditions. THV=2 end TiV=7 recorded 2.9C end 4.5% immabture peds
. per plent respectively.

Under the summer rice fallow conditions, the highest number
of 7.93 wao found in C.21118 followed by EC.119704 with ©.53.
Statlgticelly they were on par. The bare minimom of 1.78 was
noted in TMV=9 clogely followed by Co=3 (1.8%).

In contrant t0 the number of metuvre pods per plent, the
nunber of immebture podo per plent waes higher in rice fallows then
in uplends.

(7) Frech welghb of podg

From the analysis of variénce it wes cvident that the
varletles differed signiflcantly in fresgh wueight of pode in
uplande and rice fallowp. The péeleﬁ anglysis ghowed thob fresh
weight'of pods varied in each voriety at the two eltuations.

The meon frech weight of pods per plot and per hectare in uplsnds
and rice fallows are presented in table 20.

Fresh welght of pods per plot reaged from as low as 1066 g

for ICG=3E59 to as high as 2227 g for EC.119704 in uplends during
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Table 20. Fresh welght of pods.

Code ' _____Per plot (&) Pez hectare (kg
No. Nene of variety Uplands Rice Uplands Hlee
falloys ‘ | fallows
v, £0.21118 1411 1057 A413 3303
Vé ICG-3859 1066 1271 | 3532 3972
Vs IC.36802 1250 1382 3906 4319
V4 S-7f5-13 1117 1283 3491 4009
Vs EC,112027 1643 1321 5134 4128
3 B-353 1215 935 3797 2922
V7 EC 35399 1547 1377 4834 430%
Vg ECs119704 2223 1320 - 6947 4125
Vé AH=6915 1158 1279 5619 5997
V40 M=13 1445 1267 . 4516 3959
Viq Spenlgh Improved 2045 1448 . 6391 4525
Vio Dh=~3=30 _ 1557 1298 4866 4C56
Vis Jyothi 12606 1427 3934 4459
14 Exotic=0 1156 1279 . 3488 3997
V15 THV=9 | 1403 1318 4334 4119
Vag ~ THV=10 1425 1257 4453 3928
V47 AR=811 1556 1369 - 4863 4278
Vig THV=2 1532 . 1157 4788 5616
V1g XG~61=240 1429 1266 4457 3967
Voo TUV=11 - 1583 1226 4947 3831
Vo Pollachi~2 1487 1471 4647 4597
Vop IG5 1604 1584 . 5013 4950
Vo TG=14 : 2129 1557 . 6653 4866
Vou TG=17 1763 1261 5509 5941
v§5 Te=-19 1464 1305 4575 4078
Vo  Pollachi-i 1445 1395 4516 4359
Voo THP=7 1287 893 4022 2791
Vog Gangapuri 1215 - 939 3197 2931
Vég Big Jepen 1348 1237 4213 5806
VSO Co=1 1558 1289 4869 4028

C.De  3%5.9  223.1 1049.4 69649
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khorif. 76«14 with 2129 g end Spenish Improved with 2045 g ranked
second and third. The thres top ranking irarieties, viz., EC.119704,
T6~14 end Spenish Improved were on per end fer superior o the
recomnended onen. THV-2, the better of the tuo recommended
verieties;, gave 4768 kg/ha while the top ronking variety, Ec.ug?m.
gave 6947 kg/ha. | |

Yuring sumner in :;iee fallows, the fresh welght of pods per
plot ronged from 895 g %0 1584 g+ The nexinum wes obtained from
TG~% (1584 g) followed by Té=14 (1557 g), Follachi=-2 (1471 g),
Spanish Improved (1448 g), Jyothi (1427 g), Pollachi=1 (1395 g),
1¢.36892 (1362 g), EC.35999 (1377 &) end AK-811 (1369 g). AL
these varietics vere on par and superior to the recommended
varieties. It was lowest foy THV-7 (895 g) followed by B=353
(9%5 g). The top ranking variety 76=3 produced 4950 kg fresh
pole per heatere, whereas one of the recommended varieties (THV=7)
gave the lowest yield of 2791 ke/he., -

(8) Hovlna yield (green)

The varieties differed significently in green haulng yield
per plot both'in uplands and rice fallows as evidenced by the
pignificant °TF* wvalues in the seperate enalysis of varieance. The
'P* ratio £or situebions x varicties wos significant im the
pooied analysls end hence the houlms yield varied signifilcantly
in esch of the varlicty ab the two mituvations. The mean haulmg
yield pexr plot end per hectare for the two trisls ave presentea
in table 21. In figure 8 the hening yield per plot in the two
gituations ig sraghiealx? repregenbed. |

Under uplend conditions, the highest heuluns yield per ‘
plob wes recorded by ICG=3859 (4.97 kg) followed by T6=14 (4.67 kg),



Table 21. Heulmo yield (green).
Code Per plot (kg) Peyr heotare (ke)
Wo. Neme of varieby Uplands Hice UGplends Hice
. follows fellows

vy EC.21118 2.83 4495 8854 154060
v, I0G=-36559 497 057 15495 20531
Vg EC.36202 '2.29 4.5 7070 14156
V@ S=T=5=13 3407 5440 11430 16375
¥ EZ.112027 217 4427 if6s1 13343
Vg B=353 3e53 . 2487 11539 G989
Vo EC 35999 2497 4437 9267 | 13650
Vg EC.119704 4430 5490 13417 121838
Vé AH=G915 Se17 4463 11703 14469
VHO U153 383 4430 11995 15436
14 Spenigh Improved 4460 4457 14293 14281
Vg D=3~30 3423 4460 10161 14375
Vys Jyothi 2427 4420 7107 13125
Viy  Esobiceb 3460 4467 11234 14594
va THV=-3 43T 297 13648 9575
Vi6 THV=10 2.55 473 B9l 14781
V17 A=311 S IY 4457 11609 142681
Via ) 4427 2490 13981 006%
Vag HG=5q=240 ST 4,00 9865 12500
Voo THMV=-11 4,27 2,97 13207 9281
Ty Pollochi=2 3,00 4483 9292 15094
Voo TG-? 583 4,77 11922 14906
Véﬁ TC=14 4.67 %00 14594 11250
Vog TG=17 4,10 3403 12727 . 11544
Vés TG=19 447 4410 13851 12812
Véﬁ Pollachi~1 2490 %407 8084 11468
Vé7 THT=T 4440 450 13302 14063
Véa Gangepurl Bel3 5620 10068 16250
Vyg  Big Jepen 3.73 3,70 11688 11656
VSO Co~-1 340 24650 10557 7813

C.D. 0.83 0,93 - 2593.8 2006.3
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Spenich Inproved (4.60 kg), THV~2 (4.47 kgd, T6=19 (443 kg,
THV-T7 (4,40 kg), THV=9 (4,37 kz), BC.119704 (4,30 kg) ond

Ti-iv-“l‘l (4.27 &z)» All these nine verie'biea waré however On par.
The hexims :yielé was the lowest in Jyothi (2.27 kg). ICG~3859
geve a haulmg &ield of 15495 kg/ha, whereés THMV=2 and mv-'( geve
13981 kg end 13802 kg/he respectively. '

Under the cummer rice £allow conditions, the highest

haulms yield per plot waps obbeined from HCG~30590 (6.57 kg) followed
By S=7=5-13 (5.40 k2) end Gangapuri (5.20 kg). ALl those.
varieties were on par. It wes lowest in Co.l with 2.50 kg.

THMV~-2 hnd produced o haulms yield of only 9306% kg/ha while THV-T
produced 14063 kg/ha. Bub the variety giving the highest haulmg

yield produced 20531 kg/ha.

Both in uplends and wice fallows, 106-3059 produced the
highest havlms yield. In the uplends, TG-14 and Spenish Improved
occupied second and third ploces while i.n.rice fallowa they were
at the 24th and 11th places respectively.

(9) Dy vod yield '
| The a;nalysis of varimce indicated thet the varleties
differed olgnificantly in pod yield in uplands and rice fallows.

The pooled enslymis revealed thut there was significant inter-
actilon for gliusticns x varieties. Thig showed thabt pod yield

of each variety varied oignificently with the gituetions. Thug
the varleties differed in yleld performance a‘c. the two situations.
' The meen ry pod yield per. plot and per hechare for the two
pituations are presented in table 22, The yield per plobt in the
two altuabione ave shown in figure 9.



Table 22. Dyy pod yield,
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Code

Per nlot (&)

: Por hectore (kr)
Ho. Neme of verichy Uplands  Lice Uplends  Hice
follous f£allous
v, 70,21118 63 651 2759 2034
V5 I0G=3859 755 821 2359 2560
Vs B0 36692 890 928 2761 2900
74 S—‘??ﬁ =15 ’765 817 2399 25553
Vs L .112027 1193 945 3726 2003
Vs B=353 856 604 2678 1673
Ver B3 .35999 ‘1143 934 3572 2919
Vé 0.119704 1218 840 ESG0 2625
Vg AT=5915 726 804 2268 2513
V10 =19 351 T2 2972 2413
V44 Spanich Improved 1481 999 4356 5122
Tan Dh=3w30 1075 68 5356 2713
V43 Jyothi 9¢ 846 26834 2644
?34 Bxotic=b 515 845 2453 2641
Vs THV-D 1024 939 3200 2934
Va6 THP=10 972 843 3038 2634
Vep  A-811 - 951 &50 2972 2656
V18 TiiVe2 1@92 761 3428 2573
Vig KG=01=240 947 ﬂaea 2959 2575
Vgo TMT=-11 945 - '817 29535 2553
¥irq Pollaghi=? 1065 1008 3528 3150
Vpy  EG=3 1065 1036 3328 3238
Vpy  T6-14 14883 998 4650 3119
Yoy I6=17 1234 793 3636 2478
Vo TG=10 1047 .&78 3272 2744
Vo5 Pollachi=i - 1024 .942 3203 2944,
Vg V=7 893 ‘569 2694 1778
Vog Gangapurl 568 476 20883 1488
Yag Big Japen 963 789 3009 2466
Vag Go=1 - 1094 a76 3419 2738
C.De 2263 13940

70643 434 44
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During kharif in uplands, the pod yleld per plot was the.
highest fox Té-14 (1483 @) folloved by Ypanish Improved (1401 g),
76-17 (1234 g) and EC.119704 (1218 )« TC.112027 (1195 g) renked
£i£3h followed by EC.35999 (1143 &), Co.1 (1094 g) and T V=2
(1092 g). The lowest yield wes recerded by Gangepuri with 663 g
followed by AM=~5915 with 720 g. The two top ranking varieties
vere found to be statictically on pur and were fer superior 40
the recommended vorietic8y ViZe., TV=2 and TUV=T7. UYhen the
yield per hectare of the better recommended veriety, TiHV-2 was
3428 kg/he, that of the top renking veriety, T6-14, was
4650 kg/ha followed by Spanish Improved with 4356 kg/ha; V=T
hed yielded only 2694 kg/ha which wes gbtabistically on per with
the lowest yielding verieby, Gangapuri, with 2088 kz/ha.

In the riez fallows, the top renk was for the varieby
TG=3 yielding 1036 g per plot followed by Pollachi=2 (1008 g),
Spenish Improved (999 g), T6=14 (998 g), ©C.112027 (945 8),
Pollachi=1 (942 &), THV=9 (939 g), EC.35999 (934 g) end
£C.36892 (928 g). Howcver ell thege nine variectles were on
par, bubt superior to the recommended verieties (THV-2 and TUV=T) »
1t was interesting to note thet Gangepuri had yielded the least
(476 g) in rice fallows.too. V=2, the better of the two
recomnended varieties, yielded 2370 kg/he in compevigon t0 the
nighest yielding veriety (26-3) yielding 3238 kg/ha, The yleld
per hectara of TMV-7 was only 1776 kg end this was on par with
_ the lowest yielding wvariety, Gangapuri, with 1488 kg.

In general, the yield in uplands wes found o be more then
that in rice fal;awsq This wes 80 with nunber of mebure pods +00.

TG=14 and Spanish Improved were promising at both the situations.
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TG=3 end Polleckl=2 ranking first and sccond in rice fallow were
rexlting 11th end 10%h respectively in uplanda, TG=17 am 'EC;119704
renked 3rd end 4th in uplands while they weve 23rd end 17th in
rice fallm-us.l |

(10} 100 _pod welght

Highly significant verietion wasg observed between the
varietles at both the locaticns with respect to 100 pod weight.,
The analysis of varience for the pooled data showed thet the 'F'
for éi*bzwé;ione X varletbies waz slgnlficant. This indiceted that
700 pod weidht in each variety differed in uplands and rice
fellows. The meen 100 pod weights in the Lhirty verieties ave
given in gable 23 and figure 10, |

The meen 100 pod weight wes the highest in He13 (113.3 g)
end the lowost in Pollechi=2 (59.7 g). The second rank wag held
by T6=17 (110.7 g) followed by THV=11 (96.7 &) end AU-5915
(95.5 g)« Thoe latber two.verieties were on par, but PG=17 wao
significantly superlor %o both. The 100 pod welght recorded by
the sctendaxd varieties, THVe2 ond TUV-T7, were €5.4 and 80.7 g
respectively, In the two promising verietics, T6~14 and Spenisgh
Improved, the weights vere 91.4 g and 74.2 g reopectively.

The variety which recorded the maximmm 100 pod weight in
gummer rice felicwus wes BG.36892 with 142.4 g followed by AH=G915
(140.2 &8s THU=11 (124.5 g) and TG-17 (120.5 g8)s» EKG=51=240
recorded the lowest 100 pod weignt of 70.6 g, The meen 100 pod
welght of TMV=2 was 107.5 g wheress that for TMV=7 was 83.6 g
TG~14 and Spenich Improved had 100 pod welghte o2 101.9 g and

90.9 g respecbively, The weight for the dlfferent verleties was



Table 23.-'Poa'anﬁ kemel welghto.

Code 100 pod weight 100 kernel woight
No, - Heme of variety N ¢ {g)
' Uplende Rice Uplends Hice
_ fallouwn . fallown
v EC.21118 795 82.1 67.1 341
vy 106=3E59 T5 o4 1098 48,2 46,4
v3 0, 30802 B8s7 142.4 57.4 56,3
I/ S=T=5=1% 89,0 103.2 4849 503
vg EC,112027 62.8 89.9 5.9 - 3044
Vg.-  B=353 66.2 82.6 40,7 36044
Vo ‘EC 435999 92:4 100:7 5147 49:4
Vg EC.1i9704 87«5 113.0 529 571
vé AH-6915 95 O 140.2 4945 55,8
Va0 M=13 113,3 106.6 78.7 46,6
Vaq Spantsh Improved T4 2 90.9 52 44 40,2
v1 2 Dh=3=350 - 83 D 67 > 5 1 94 40 ,-4
v13 Jyothl 66,1 102.9 %042 41,2
v54 Exotic=0 68,49 T84 37.8 287
V45 THV=D 05 42 875 371 33,2
V16 TMV-‘%O 89.43 8841 59«2 5240
v17 . AK‘B'” 71 gb1 8603 42 N . 45 o1
'V18 TMV=2 5.4 107 95‘ 49.4 534
V&Q KG=61-240 70.6 706 370 35 o7
Véo TMV=-11 S0 47 124.8 59.1 55.7
Yoq Pollgehi-a 59.7 8544 340 . 301
Voo TG=3 €949 98.8 573 41.1
VQ3 IG—14 91.4 101.9 5541 5548
V24 TG"’17 110 o? 120 ‘5 7304 55 03
Vég TG-19_ 80,6 91.7 455 4245
V25 Pollechie &0 »0 113 92 5 1.7 49 ol
v27 '.E!W-T 80 1_7 ' 83 '06 42 -7 40 08
VEB Gangapuri 62 o7 91 ol 377 42 .4
v29 o Big Jepen T1.5 97.2 4845 40.2
v30 . o=t o , 65 9 80 .9 36 ot 2544
C.D. 1.59 1.40 1.33 3437
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generally bigh in svmmer rice fallows as compared %o thet in.
uvplonds during khari?,
(11) 100 kermel welghi

There were signiflicant differences emcng varieties during
Iharif in . uplands end gummer in rice fellows. The highly

significent 'F' value in the pooled enelysis for the interachion
betveen gituations end verleties ghowsd thet 100 kernel weight.
exhiblted profound veriation within cach varielby &b the two
pitusntions. The varietal means are given in iteble 2%,

_ As in the cage of 100 pod weight, the first aend second
ronks for 100 kernel weight in uplands were btaken by ¥~13 (78.7 &)
and 76-17 (73.4 g). The third place was occupied by IC.21118
(67.1 5)s These thrse varieties differcd significantly in kermel
welght bub were significantly superlor o all obther vaviebies,
The lowest welpht was recorded by Pollachi-2 (34.0 g) and was
gtatistically inforior to all other verletles. 100 kernel weight

for TUV-R2 was 49.4 g wheress for TMNV=T7 1% wos 42.7 g. For TG-14
end Sponish Improved the kernel welghtsuwere 55.1 g and 52.4 g
respectively.

In gumer rice follows. the highest value of 57.1 g for
- 100 kernel weight was registered by ZC.119704, followed closoly
by B0.36832 (56.8 g), AH~G015 and TE=14 (55.8 g each), THV~11
(557 &) end T6-17 (55.3 g). AlL these pix varieties were
sbatisticelly on par. %The lowest 100 kernel weights of 34.1 g
ves recorded Dy EZ.21118 folloucd by Co.1 (35.4 g)y KE=51-240.
(35.7 2) and 30.112027 end B=353 (36.4 g each), These five.

vorietien, however, were on par. OFf the recommended varieticso,



THV=2 roecorded 53.4 g snd THV=T 40;8 8

(12) Dryege nereenbgee of pods

The enelysis of verience hed revealed that the verietles
exhibited olgnificont differences ab both the situations. The
pignificent P’ ratio for situations x verietles in the enelysis
of the pooled date irdicated thet dryege percentoge wos highly
influenced by the situstions. The mesn values in respect of this
trals in uplends end rice felloun ere presented in teble 24.

Undér the uplend conditions Quring kherif, the highest
porcentage of 73.2 wag obbained in THMV=9 clogely followed by ‘
BC.55999 (T5.4), 10G=-3859 (71.6), BC.192027 ud Jyothi (71.5 each),
Cand MV=2 (71.4). All these six verleties were on par. The
dryege pereentege was the lowest in Gengapurl (56.0) followed by
EC.119704 (56.2). These two varieties were on por and significently
inforior %o ell other verictics. The very low value (56.2) for
the variety £C.119704 hed lowered ite top renk in fresh welght of
pode to the Bth position in dyy pod yleld.

During susmer in riece fellows, EC.112027 hod reglstered
the highest dvyage percentege of T1.6 followed by TMV=9 (71.1),
Spanieh Improved end Jyothi (69.0 each). These varleties wers on
per. Gangapuri, as in uplands, hed zecorded the lowest velue of
51.% end wes oigoificently inferior to all other varieties,
£olilowed by M=13 (60.9). The dryage percentage for TMV=2 eand
V=7 were 65.9 end 63.6 respectively, ‘

(13) Shelling percentage

The snalysis of verisnee for chelling percentoge revealed

thet there wers wide variation smong the vericties ot both the

pltvations. Fuvther, the pooled analysis indicabted that chelling
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Pable 24. Dryage end shelling percentages.

- Dryoge porcenhage Shell;gg poroentage
Code Up%anda Rlce Uplends  fice

Ho. Name of variety Lellous fallous
vy EC.21118 6244 61.7 7340 T7 9
L2 ICG~3%859 . 716 04 .7 7246 6743
vs B0, 30802 705 67«2 61.0 7043
vg Se=T=5=13 67«8 6347 T2 45 01.4
5 BC.112027 T15 71.6 75 6 T7e5
Ve B=7573 71.0 65 .2 TT 4 76,0
V7 EC.35999 7321 0840 TT o4 T5 o4
Vg EC . 119704 5642 6440 7442 0943
Vé AH=-5315 025 63.0 759 GG .6
Vio M=13 65 8 60.9 T35 £9.2
V44 Spenish Improved 68.4 69.0 T4 4 T249
Vao Dh=3=30 6940 60.8 T1.2 727
VHB Jyothi TS 0940 T78.9 760.2
V14 Txoble=5 70.6 6640 75T 7841
V15 TMV=0 3.2 71.1 759 7542
V16 V=10 073 67 .0 T4 .5 70.2
Va7 AK=811 61.2 6241 7642 7842
Vig THV=2 T4 05 49 715 T4 5
V19 KG=01-240 665 0449 80.2 81.4
Voo V=13 59«3 6646 70.0 717
Voq Pollochi-2 7049 6846 T7 6 7746
Voo TG=3 665 62.8 76.0 T34
Véa TE=14 09.8 04.1 75 .0 70.2
Vé4 TG=17 09 46 6245 7240 T1.4
Vég TG=-19 711 674 72T 7246
Vo5 Poliocil=1 703 07«0 T5eT 69.5
vé? TMV=T7 6643 6340 783 765
Von Gangapuri 5640 51.3 5243 68.8
Vég Big Japen T1.1 63.8 T1e3 574
V30 Co=-1 7045 67.8 71 7043

CeDe 2.02 2,82 1.06 1.13
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percentage differed algnificantly and widely in each variety ab
the two sltuetions as the 'F' ratio for situations x varvieties
was gignificent. The mean shelling percenteze for the varietieg
wnder uplend end rice fallow conditions are imeluded in *&able 24
and presented in figure 11. |

The top ranking varicty with e chelling percentege of
80.2 under the uplend conditione was KG-61-240 whioch wes signi=
ficently superior to all other varieties. The 2rd and %5rd renlts
wvere held by JdJyothl and THV-T with shelling ;peroeh'tages of T8.9
and 78.3 respectively. These varieties, however, were on per,
TMV=2 had o shelling percentoge of 71.5. As in dryage peménmge,f |
Gengepurl ranked the last (52.3) in shellingz percentage slso
followed by 2€.36802 (61.0). The shelling percentége of the two
pronising varieties, T6+14 end Spanish Improved were 75.0 and
T4 .4 reopectively. ‘ . o

KG=61=240 hed the highest shelling percentage of 81.4 in
cumser rice fellows, thue keeping the same 'positicn as in uplendas,
Thio was significantly superior %o all other varieties and wag
followed by AK«=811 (78.2), Exotlc-b ('7{8.1), EC.21118 (77.9), o
Pollachi=2 (77.6) end 76.112027 (77.5). Statisticslly these
verietics were on par. Blg Japan wes inferior o ell other
verletics in ghelling outburn with the lowest velue of 57.4,
followed by S«7=5=13 (61 .é-) + The shelling percentoges for
THT=2 end THV=T were T4 5 and T6.5 raspéctively. Spanish /Improved
recoxrded e shelling percentsoge of 72.9 while T6=14 recorded T0.2.
(14) 0il content |

From the significent 'I'' ratioc for varietiesn in the

sepavate smelysis of vorience and situations x vevietics in the 7
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pooled analysis, 1t was evident that the varieties differed
significently in oll content in upland and rice fallows epd
that- the oll content of each variety varied widely with locations.
The mean oil pei'cezitage oif' the varieties wndexr study are presented
tn teble 25. , ' |

. The oll eon*hent in imlan.cia woe the highest in the variety
AH=6915 (53.6) rollowed by S«T=5e13 (53,3) end these two
varieties were on per and 'aigxiﬂcantly guperior to all other
varieties. THV~10 yieldecl‘;- 52.2 per oent o1l end renked third
end Jyothl with 51.4 per cent remked the fourth. The ol
recovery was the lowest in D0,36602 (42.3) followsd by KGw61-240
(42.8). The oil content of Spanish Improved was 48,4 per ocemb
and thet of T6-14 wes 48.2, The oil content of V-2 wes 47.6
_per cent which waes om pav wlt.h that of T6-14, butb sigru.ﬁoantly
lowe:c than that of Spmish Improved. The oll percentage of
TlW-? was only 45 0.

In the sunmer rice fmllows, S«7-5-13 gave the highest oil
content of 54.2 per ocent end was superior to ell other varieties,
£ollowed by AH=06915 with 52.8 per cent. Bubt TiiV=10 wlth 51.6
yer cént remeined in the thira rank asg in uplanae. Co—‘l anﬁ
Jdyothi (50.2 each) were plaoea in the fourth popition. The oil
content was the louest in 1&-1:; (42.1) followed by Ec.36892 (42.6).
The last fwo varietieﬂ haé also interchanged their ranks foz.' oil
eontent in rice fallous wiuh that in uplends. The oil recovery
from THMV=2 was 47 .O per eent whi.le that of ‘I!HV-T was 48.4 per cen'b.
The oil content in %penj.uh Inproved was 47,9 per eent which was
on par with that in TMV-7. TG=14 geve 46,9 per cent oil vwhich wes
~on per with that of THV-2, |



Tanle 25, . 011 end protein conbents.

013 content ()

Frotein content (L)

Code Uplends Rigce Uplendg  lilce
Foa - Neme of variety feallows fallows
7, 70 .21118 45.8 4643 27 o4 2449
v, 10G=3859 4941 43.2 2443 24.6
Vs EC 36832 4243 42.6 274 28.5
V, B=T=5~13 5343 54.2 2445 26.2
vy EC +112027 47.0 4742 2345 2342
s B=353 48,0 - 49,0 24.46 260
Vo EC . 35999 47.5 46.7 2544 25 45
g B . 119704 457 46,6 26.8 2745
vy AH=6915 5346 52,8 26.4 27.0
Y10 =13 42.8 42,1 3145 29.6
Vq4 Spenish Improved 4844 4749 2645 26.2
Ty,  Dhe3=30 48.0 48.6 25.8 2543
Vi3 Jyothi 5144 5042 26.8 26,0
Va4 Exotic=0 45.9 48.2 271 2740
Vy5 THV=9 4844 47.0 27.8 25 48
Y46 THV=10 5242 5146 2245 2249
Veg  AK=811 47.9  48.3 25.5 26.9
Vig THV=2 4746 4740 2346 2449
V4q KG=~61-240 42,8 AT 4 26.2 2543
Vo4 Pollachi=2 4540, 46.3 26,0 25.3
Voo 6= 503 4743, 25.0 - 24.2
Vs TG=14 48,2 46.9 25 48 2545
oy TG=17 47.5 49 .0 29,5 28,9
Vo5 T6¢=19 477 48,2 2740 2642
Yo Pollachi=1 45 .4 454 2545 2541
Voq THV=T 4540 ABe4 26.% 25 o0
Vog  Gengapurl 46.9 49,1 26.6 2644
Vag Big Japesn 459 4842 29.1 28.1
Va Co=1 4942 50 o2 2543 2545
CaDe- 0478 0.74 1423 1.07
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(15) .. Protein content

By the enslysis of variance of proteln percentage in
uplendn during kherif end rice follows during sumer, it wes found
thot the verieties hal wide diversity in protein content in uplands
s well es rice fallows. The pooled enelysis of the data at the
two situations hed brought ‘out that the protein content of tho
vorictios varied congiderebly with the situations., The mean
mmobeln percantoges of the thirty verieties in the two situations
are presonted in teble 25,

Phe protein conbent in the different varicties in the
uplends during kharif ronged from as low as 22.5 to ao high as
'31.5 percenteges. ¥=13 had yielded the highest protein percentage
of 3.5 which was superior o all other vericties. The 2nd, Srd
and 4th renks were balten by T6=17 (29.5), Big Jepan (29.1) and
Jyoshl (28,8) znd these. three varietles were on par. In protein
content, TV=10 (22.5) was the lowest followed by EC.112027
(23.5) which were on par. THV=-2 and TUV=-7 recorded a protein
content of 25.6 and 26,3 per cent respectively. 20,5 ond 25.8
werc the percentages of prodein in Spenich Improved and T6-14
reapectively.

Under the rice f2llow conditicns the protein recovery
rongcd from 22.9 per cent in TMV=-10 to 29.6 in M=13. Ag wnder
uplands, M-13 end TG=17 held the firat end second renlk in rice
felloys whera T6=17 was on par with M=13. TMV=-10 (22.9) remnined
t0 be the last in renk followed. by BC,.112027 (23%.2) in rice
fallows also. Theme, however, were on par. Spanish Inproved

recorded 26.2 per ceant protein while TG=-14 gave 25.5. They vere
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oteblistically on payr. Bubt TMV-T end TMV=2 yielded 25.0 and 24.9
per cent of probein vhich were on par, but sigaificently less then
that in Spenich Improved, bub on par with that in TG=14,

D, Induced lMuboceneacis

The effects of gama irrediation on threc gelected genotypes
of groundnub, vVis., TiV-2, TG=14 end Spenish Improved in the M,
end 1-12 generationgs ab three Goges sach, viz., 20, 30 and 40 krad
vere invesbigeted end the resulits presented below,

a) Bffcebo in the M, generatlon

1) Goemination of seeds

The gerninetlon percenteges are presente;i in table 26,
Gertitnasion wes reduced by gomme irvadiation in all the three
genotypes. In general, o progreséive reduction in geminatibn with
increaping doses of gama rays wesg found in all thethreé
verieties. A differential vesponse among the three ,éenotypas
. could else be noticed. The reduction in geminatiozi ﬁaﬂ the
moxinum in Spanish Inproved end minicum in TMV-2 at all the 3
doges. Germination wes also delayed at all the doses. This delay
was directly proportional to the doses of radiation in all the
£enoty el '

2) Survival of n lonts

The percenteges of survivel recorded on the 50t day ofter
sowing are included in table 26. The survivel waes reduced by
garma reyo in all the three genotypes. The reduction iln survival
vas very drastlc at the higher deoges. A differenée in responsce
anong the Zenotypes wes evident. As in the case of germination,

Sparich Improved suffored the maximmm in purvival omd THV=2 the
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Table 20, Gerninetion and survival in the M, generation.

Genotypes Germination Survivel at the
and gamma 30th day
ray doges 7 % of the e ¢ 0f the
(kxrad) control _ control
1. THV=2
0 06 100 93 100
20 94 979 92 98.9
20 o1 94 .4 87 93,0
40 8 92.7 81 87.1
- 20 TG=14
0 90 100 83 100
20 87 96.7 82 9% .2
20 31 90.0 69 78.4
40 =1 90,0 67 761
3. Spanish Inproved
0 86 100 86 160
20 80 9%.0 5 87.2
30 77 89.5 69 80.2

40 70 81.4 60 69.8
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odnimEm.
%) Piemb helghl
The meen plent helght measured on the 30th and 45th deys
after gowing ore prosented in table 27. A reduction in plaat

helght weo noticed in all the three genotypes on the 30th day.
But the reduction on the 45%h day wes negligible,
4) Pollen fertility

The percentagen of pollen fertiiity cobimated in the
diffevent treotments swe given in teble 27. The Perbility
deerensed with inereasing doses of gemma rays in oll the geno~-
t¥pes. chevex-maﬁimnm reduction in fertility vas rodiced in
TG=~14,

| The M1 effects are graphleslly wepregented in figuwre 12,
53 Glﬁcrbmn chimeras
~ Chlorophy3l deficient petches vere seen on the leeves of
certein Ml, planto i.n all the treatnents. The frequency of such
éhimerie (mosaie) plents was however very low ond did nobt besr eny
relotion with doses of gaﬁma POY0
6) Morphologicul ebnoymalities

A variedy of morphologicel ebnormalitieg were observed
on the M; plamts. -Alterations in the rumber, oize and shape of
leaflets in the firpt leaf were observed in all the three
genotypes particulerly et higher doses. However, these plants
' recovered end produced noymal leaves laier. Stuaied planido,
Quart plents end weskt plents were slge present in the ki, generstion.
Plants_wiﬁh irrcgulay leaf navging, evintled leaves gnd wmobibled

leaves werc also observed.
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Teble 27. Plent height emd pollen fertility in the M, generation.

Genotyres Plant keight Follen ferbility

end Gemma 30th day 45%h day a2y & of the
roy dopes cn % of the con % of ths control
{lrrad) conbrol control
0 22.8 100 %4 .1 100 4 a3 100
20 19,3 8449 9%.9 95.4 B7.1 92.3
50 1? 09 78 05 32 09 96 06 81 .3 86 0'7
40 16.1 T0 5 31.9  93.6 TaT TS.2
2. TB=14
0 21.9 100 329 100 93%.0 100
20 19.1  87.0 32.9 100 84.6 909
30 18.6 5.0 32,2 O7.0 77.5 82,2
40 15,6  Ttel 2.0 97.0 64,0 68.8
%+ Spanich
Inproved
0 22,2 4100 :54.3 100 93.8 100
20 20.0 90.2 3441 9947 90.0 95.9
30 18,3 8244 3%¢2 9649 82,0 873

40 154 69.4 52.8 05,8 77.1 62.2
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b) Effects in the M, senerasion

1) Chlorophyll mubations
Ghloroiam‘ll mubations in the Mg generation were scored at
the seedling stege. |

(i) TFrequency
The frequency of chlorophyll mutations estimated as the

number of mutations per 100 141 plants ond the nuvober of mubtents
per 100 ¥, plants are presenﬁed in table 28 end in figure 1%.
The mutation freguency estimated on M.] plant basia, inereased
with ivereasing doses of gemme reys in all the three genobypes,
even though the freguencies differed bebtween the genotypes. On
142 plant basls tco, the mobabion frequency shoved a similar trend.
Both on M, end M, plant basis, the highost mutehion freguency
weg recorded in TG-14 ab 21l the doses.
(i1) Spectrun

The different types of chlorophyll mutents observed are
plbino (whito) Xentha (yellow), chlorina (yellow greem) and
viridie (light green). The spectrum of chlorophyll mutants
(the relotive percentege of the different types) at the three
doses for cach of the three verleties are furniched in table 29.
Tiridis vas the moat frequent type of chlorophyll rmtation at
all doses in all the genotypes. Albinos were the lecst.

(iii) Mubegenic effectivencss and efficiency

The mutagenic effectiveness end efficlency of three doses
. of gemma roys in inducing chiorophyll mutations in the three
genotypes were egbimated and pregented in table 30. No definite

relationship wags found between doges of redlstion and mutegenic
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Table 28g|3Frequenqy of chlorophyli mutations iv the Mé'generamianu

Genotypes o M, plent basis M, plont bapls
end Gamnge _
rayy doges No. of 1, plont To. 0Ff No. of Hoe OFf Ho. of
(krad) ggngenieé makabione Mg plants matants motents
. oeoTeld | vegrew per.ieo-m1 acored - - per 100
gasing plents H2 plents
10 'i‘i"W"?
0 10 - Wil - - - -
20 53 2 D77 208. 2 0.96
30 09 > 4e35 319 3 0.94
- 40 55 5 943 234 5 244
2. TC=14
0 10 Wil - - - -
20 63 3 4476 260 3 1415
- 30 40 5 12.50 113 5 de42
40 53 8 15.G9 158 8 5 .06
Improved
20 24 -1 2494 179 - 2 112
30 28 % 3657 144 3 2.08
40 55 4 1143 125 & 3420
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Teble 29, Spectzrum of chlorophyll mutents in the W, generation.

Genobypes No. 0f  Relative percentsge of chlorophyll

and Gemme, chlopo= mubants

roy doges phyll . ,

(ered) hents Albince ZXentha Chlorina Vipidis

1. THV=2
20 2 - - - 100
30 3 - - - 100
40 5 20 20 20 40

2. T6=14 : . ‘
20 3 - - 233 67-7
%0 5 - 20 40 40
49 8 125 1245 25 50

2. Spanich

Ipproved

20 2 - - - 100
30 3 - - 333 677
40 4 - 25 245 50
Total 35 5.7 114 2249

5040




Table 30. Mubagenic Effectivenass and Efflciancy.

Genotypes gnﬂ I-fﬁuta‘tian : Ii.l . demage, A : ~Mutagenic efficiency
gy U Goses TSNSy Tetholity  Ingury  Dtorility  Mutagenic M.z 100 M x 100 M x 160
krad) () plend  (goevival  (Hoight (pollen effeotive~ L s
basig) reduction reduction fertilily ness
at 30th abt 30th roduction) M x 400
day dey dege
(L) (1) (s) .
20 377 . 1.08 15472 Tl 18.85 549 .07 23.98 48,90
30 4‘ ‘35 6‘45 21 050 13 b35 - - 14050 6? 04‘4 20 023 ‘ 32 058
40 9e43 12,91 - @955 . 20.82 23458 7504 31.91 45,29
2. T6~14 o : : o
20 4476 5482 13.05 9.11 23.80 69.79 3648 51.81
40 15,09 - 235,80 28,92 21.23 37,73 63.24  52.18 48432
5. Spanich | ‘
Improved . ' - :
20 2.94 12,79 9,78 4,14 14,70 - 22499 3037 71.74
30 257 19.77 17.63 12.60 11.80 18,05 20.25 28,20
40 11443 50.33 30.61 17.81 28.58 57 .69 64.18 64.18

g9t
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effeetivencss.  Howevery, effectivences was meximm in 1G-14.
Mutagenlc effeciency too, did not show any definite

relationghip with relietlon dosea.

2) YVishle mutations _

A varliety of_ viable mu%aﬁts affeeting one or & constellgtion
of morphologiecal charzeters were identified. v‘i‘hé ’more yimportsnt
of them are envmerated below. |
(1) Zarly flowering mutent

In the wnbreated control of Spanich Improved, the firat
.flowering wad noted ‘cm. the 25%h day after powing and in THMV=2
end TG=14 on the 26th day. In the M,
- flovering eppeared on the 20th day in two plents of Spanish
Inproved end on the 21st day in five plents (one in THUV=-2, three
in T6-14 ond onc in Spenieh Tmproved). On the 22nd dey after
sowing a to-!;_aj. of © plents flowered :Ln the different genobypes.
' (4i) Eerly maturing mutent |
ﬁfwelvga mbante maturing in ag carly eo '85 deys were

igolated, of which cix were from THV=-2 and three cach from TG=i4

generation the first

and Sponish Impm#ed. Twenty two mubante mabturing in 90 doye
.ém'i 19 matants meburing in 95 deys vere algo isolated. THT=2
and TG=14 had téken 106 Gsys end Spanish Improved 104 daye for
naturity. Thup all the three gemotypes have yielded early mutents.
These cerly mtams- incluﬁed- plants with desirable canbpy and
pod characters and high pod yicld. Some of them were dwarf end
compact types oo compared 4o tﬁeiz' parents.
(i1i) Late flovering smtonk

| A Tew late flowering mubtento were also notled . Two plonte
had belten 30 daye in TG-14 and three plents of Spanish Improved |
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hod teken 36 days for flowering.
(iv) Tabe paturine mutent

Three very late maturing mubants, maturing in 132 deys,
were found of which one wag in T6-14 and the remelning two were
in Spenish Improved.

(V) Dusrf mutent

Duar? mubtents of mioua types, i.2. having 25 t0 75
per cenb reduchion in plant height ha?e been observel. Some of
these dwarfo hed e mﬂfe desireble plent type than the parent
vaerietico sinece they hed moderate vegetabive growth with compact -
Canomy » |
(vi) Shunbed mubtent

Four very stunted mﬁtents were geored, two in THMV=2 ond
one each in TG=14 and Spanich Iaproved.

(vii) fTall mutent

Three tall mubanto, two in Spemish Improved and one in
T6=14 were cbserved. |
(vili) Compact mutent

A very compect mubant with dark green leaves wes ldentified
in T6-14. The plant, howewier, aid not seb any pod.
(ix) Yon-bronching mutan’ﬁj

Four non=~branching mitents were obbained, of which thrae
hed yielded pode end ome failed to seb pod. Of the three
non-bwamhmg matents with pods, one wags in TMV-2 ond Hwo in
Sponich Imwreveﬁ. The one with no pod was in TV-2. Tho thres
non-~branching mubanto bea.ringg pods axe pmsen'bed in figuvre 148.

(x) Sem-smeadg;g mutont
Two aemi—spreaﬂing mutants were identified in the bunch
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variety, TG=14.
(i) Dittle leaf wutent

One very small leaved and two comparatively smeller leaved
mutents were dstected in TG=14.
(xii) Curly leef mutent

Two mutents with curled leaves were Adentified in TG=14.
(x411) Narrow lesf mutent o )

A mmtent with veory naorrow leaves was ldentified in Spanigh

Inproved (figure 14b)., |
(xiv) Dark green mubemt _

Mutents with very devk groen leaves were noticed in all
the three genotypes. Two such mabents were seen in rﬁvi-a, nine
in 1G=-14 end six in Spenieh Improved, A mtan£ from TG=14 is
presented in £figure 14c.
(xv) Mulbiple leaflet mutant
B ﬂomally the groundnut leaves have four 1ea:flef;s df‘mo:"'e
or less 'equal gizes. A mibtent with six leaflets waé detected in
THY=2 (figure 144).
(xvi) Sterile mutent _

Mutente without pod set were identified: One such mubent
vas geen in THV=2 and two in IG-14, |
(xvii) Small poded mmtent | o

Four small poded mubants were isolated from TMVe2 end
Spanigh I'mproved. One ninute poded mutent in which the peds
wvere very amall was cbitained in THMV-2,
(3vill) Bold nofed mubant

Three mutants with bolder pods than the parent vavriety
were lsolated in ?IW-E.




Fige 14. A few mubonts observed in the li, generatlon

2. Three non-branching mbanis
bearing pods

(i) from THV-2
(i)

g from Spanish Improved
(iit)

be A norrow leaf mutaent
(From Spenish Improved)



14 b



Fig. 14 (continued)

e, A Bork preen mutant (from TG-14)

d. A mltiple leaflet mutend
(fron TiiV=2)



Fig-14 c

Fig. 14 d
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(xix) Deeply nod congtricted mubtont

The pod constriction in the three genotypes under study
were comparatively shellow. In TMV=2, a very deeply pod
conotricted mubant was cbtained.

(xx) ©Shaellow pod sebbting mubent

One mmbent in which ell the pods were attached Vo the
very bege of the plent Just below the -soil purface was liazolated
in TMV=-2, This extraordinayy shallow zud compact pod buriel
might facilitate emsy harvesbing. |
(%x1) Single kernel mutant

. One mutont with only single kernelled pods was isolaeted
in Spanish Improved which generaliy preduced two kernelled pods.
(zxii) Doxment rmbanb .

Tight M, seeds germinabed only 35 deys after sowing.
This delay in germination mlght be due t0 mutetions induced for

seed dormancy. lHowever, this has to be furbher tesbed and

confirmed in the gubsequent generabiomse.
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BISCUSSION

eromndnut 1o the most importent snnuel oilseed erop in
our coumtry. There is urgent need for increaging the production
of this crop on economic and autritional groundgs In attalning
high profduchivity for any crop, the doningting role of gensblc
inprovement is universally accepted. A planned programue for
senetic improvement inveriebly begine with collection and
eva&uaxion'of the genetic resources. Thig will provide the bage
raterisls and the bagic inforﬁaﬁiona reguired to choose and
proceed with the appropricte breeding mebhedsa.

A Enowledge on the genetic veriability present in the
avelilable gormplaesm, beritebililty of characters with expected
genetic advence throvgh selection and an.insight'into the nature
of gene achion operating in ﬁheié expreguion are of greas
practical value. The sbudy of agsocletion of componend charechers
with yicid end among themselves end their diyect and indirect
effects on the eccnomie trait will be effective in tho exploitation
of variability through selection. Such informations will also
enoble the formuloition of ideal *plant types'.

The gormplasa evaluation leeds to the jdenbification of.
generally siapted verieties for specifle gituations with
snformation on the merlte and demerits of the genotypes. The
edapted verleties so identified can be critically evalugted
further for yield and othier importent cconomic traits in specific
situotions co thab the best variety for each sliuvation cen be

golected. Moreover, specific defcote, if any can also be
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. identifled in guch verichies go thab appropriate correctlve
breeding techniques can be emp..ﬂyeﬂ. _

, The present investlgation hos been underteken with these
objectiven in e widely divergent collection of indigenous and |
exobic veyietiecn of gromﬁnut. |

Biometrie snelyain

The epplication of stetistical dechniques in biologlcal
regearch opened up new vigtes in urderstending the problems in
a bebber wey. In the devclopuent of guperior gemotypes, seleetlion
iz the fundemental but intricate jrocess, Though selection ia
ag 01d as culbivation itself, the relizbility of selection quite
often poses problems to the breeden. Seleotion iz based on the
voriability in the crop which mey be elther natural or induced,
Prankel (1970) astated thabt variation is the essence of 1life amd
genstic varistion is wmiverpgl, The variztion we find in e
population is both heriiahle and non=heriteble and the forwer
glone ip significent to the bresder.

To iwmprove yield, a complex chargoier, exhibiltiang contimous
variation end having pelygenic conbrol, informaticn on the nature
and meagnitude of voriation in the avaﬂ.lable naberials, association
of characters with yield end smong themselves and the extend
of heritability end genctic adveance are of high practical ubility.
According to Evans (1978), selsction bagsed on yield alone is
uguelly not very efficisent, bubt when baged on %3 compononts
as well could be wore efficient. The ecoromic prodvee in
groundnub is concesled end as guch selecticn for yleld is &ll

the moye diffiewlt, Ideniificebion of zome canopy charaocters
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reflecting produetivity will be highly el@ventagecus in this case.
if such traits ere evelunted at the early stege of ero;p growth
itself, it will ald early selection, Therefore correlation
gtudies eve vory important in growmdmut. More am} more stﬁdies
on these lines are sugsested in groundnut by Prasad and Keul
(1980 @) due to the leck of clearcut relationchlps betueen
cenopy characters and yleld components.

The present investigetion on blometric anslysie was done
seperately wnder upland conditions during khavif eo e rainfed
crop pud in rlee follows during gsumer as an irrigated 6rop,
sinee the trend of verisbility for yield and other charackeristics
in the different varieties varied widely in the two situabionas.
Uplends Quring kharif is g treditional area for groundnut
cultivation in the State snd rice fallows during summer is o
non-treditionsl, but highly potential area for commereial
cultivation of this crop. The gtudies in both the situations
were haken up In 80 varieties of divergent origin and with wide
Aiversity, to find out the rangs of variabllity in importeny
quentitative ¢haracters, their heritebility in the broad eense,
genetic advance, intervelationships end 1o =2sseas the direct and
indivect effects of rolated cheracters on yleld. The resulis
obtained ab the two sltuations ave discussed end conclusions dyeum.
(1) YVariphility

The agnalysis of varisncce done separately for the two
situations revealed that the 80 wvarietiey differ sigrificontly
from each other in respect of 2ll the 2% chavaecters stedied in
uplends during kherif end rice fallows during cummer. The wide
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vericbility in vespeot of gll these characters In bodh the
altustions ic demonstrabed furbher by the vest diffcrences in
mean veluos. Significant veriabllity for verious characters in
groundnnt had been reported by Venkebesvaren (1966), Chendramchen
eb al. (1967), Jeswel and CGupba (1567), Senghe end Sendbw (1970),
Ruchueha end Tawar (1973), Sivesubramoniem ot al. (1977), Norden
(1980 o) and Eurlekose (‘!981)'\. The observed variability in eny
quantitetive cheveeber is'\ due L0 genic and nen=genle factors.

The inseracition between heritable and non=neritable factors
nokes the treit move complex. The hepiieble portion of the
vhenotypic verisbility for aquantitebive cheracters can be asgessed
with the help of genetic parcnobers such as genotypic coofficlent
of varlation, hezitebility end genctic edvance. Thege paremeters
for the Aifferent cheracters showed differences ln the seme
situntion and also between the situations.

Ganptypic coefficient of variatlon (£.0.v.) is ugeful o
asgess end compare the range of genebic diversity for a quentli-
tative cheroeter, Iun the uplands the Z.c.ve uwas the highegst
for percentage of pod sob wheress in rice fellows it wes for

aamber of brenches on thé 50th day followed by number of brenches
" ot harvest. The high g.¢.V. for pumber of brenches observed
ot Dol the situeticns ig in consonence with the reports of
Majunder et al. (1969), Sengha end Sendhm (1970) end Kuriekose
(1981), High g.o.vs £or henlme yield in uplends is in conformity
with the findings of Asholraj (1969) szi Kughwahe and Tawaxr
(1973). YPumber of meture yods reglstered high g.¢.V. o
reporked by Ashokeaj (1969), Saughe and Sendim {1970), Khengure
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and Sandhu (1973), Sangha (1973) end Sivasvbramoniem et el. (1977).
Relablvely high g;c'.v. waé obtained for mmber of f;owei*s, rumber
of irmature pods snd dry pod yield. Sangha end Sandhu (1970) end
Bizit et al. (1971) elgo reported high g.c.vi fox dry pod yield.
High geceve for green meié:-;ht of poda nobiced by Dixit et al.
(19‘71) ig in conformity with the present result, The g.0.v. Was
low for oil content, dura.ﬁion upi_‘.o flowering and maturity in both
the situations. Thege resulis are in agreement with the reporis
of Kushwsha and Tawer (1973) and Xurickose (1981).

The phenotypic coefficient of veriation (DeCaVe) glvesosBa
neagure of the total variabllity. Thfa p.c'.vv. yed t.hen highest
for number of irmature pods in uplands snd nunber of branéhes on
the 50th day in rice fellows. The p.c.v. was generally very
high fer number of immature pods, number of branches, number of
flowsra, haulums yield, nurber of mature pods, pevcentage of pod
Bot, froeh weight of pods end dxy pod yield. Por number of
nature pdds high p.c.v. was reported carlier by Ehangurs sud
Sendtu (1973), The high p.c.v. observed for number of branches
lg in conformity with the reports of Majunday et al. (1969) and
Sangha end Sandnu (1970)« The high p.c.v. obtained for dry pod
yield io in agreencit with the reguls of Khangura end Sandhu
(1973)« 1In general, the D.c.v. was low for Guration upto
flovering end mabturity, 100 kernel weight, ehelling percentage
and oil content at both the spituations, The low p.,c.v. for 100
_kemal!. weight, shelling percentage and »il contant are in |
congensus with the reports of Khengura and Sandhu (1973) and
that for duration upto flovering end meturity with that of
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Kuriakose (1981).

In both the situations the g.c.v. was lower than the
corresponding pe.c.v. for all the characters which illustrates
the strong influence of the environment on the genotypes. Generally
high velues of g.C.v. end p.c.V. were recorded for nmumber of
brenches, flowers, f£resh welght of podo, haulms yield, number of
neturs pods, percentage of pod set, number of immeture pods, 4dry
pod yield end 100 pod welght suggesting that there is scope for
improvenent of these characters through selection.

The extent of veriebility contributed by the environmental
effects 1o the envirommental coefficient of veriation (e.c.v.).
The €.C.Ve Waa the highest for number of immature pods snd the
lowest for duration upto maburity at both the situations. This
indicatesthat the envivommental factors heve the maximun
influence on number of immgbture pods per plant while they hed the
minimm intluence on duration upto maturity. In the uplende and
Tice Pellows the CeC.Ve WETO generally high for number of branches
on the 50th day, number of branehes, fragh weight of pods, number
of mayure pods, haulms yield end dry pod yield end low for
duration upto f£lowering, spreed of flowering, 100 pod welght,

100 kernel woight, shelling percentage and oil content. This
is in agreement with the resulis of Kuriskose (1981).

High genotypic, phenotypic end environmenisl coefficlents
of wvariabion for certain characters such as mumber of branches,
hemlng yield, number of mabwre pods and uumber of irmature pods
at both the situstions indicete théby *Hhe obgerved phenotyple
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valuesp are the expmssion‘s of the genotypic variebility modlified
by envircnment. I\xmbez- of i‘lowera anﬂ percentage of 'pod set had
compavebively h:.gh g.c,v. anil PeCoVe with 1oy o.c.v. in uplonds
vhereas in rice fallows they have high £.CeVey DeCoeVe ENE CoelGaVe
The ragults inﬁicatca that these cheracters are influenceﬂ more
by e@dronmental factors in riee f£allows then in upﬂands. Dry
pod yiem rectmied high velues for all *bhe three z:arameters in
uplanis ana comparatively low g.c.v, anil high p.c.ve. and e.c.v._
in riec fallows shcwing that genetie miaﬁility for the most
importent cconomic produce is comparatively mbre in uplends then
in rica fallows and thet the expression of the cheracter i
gtrongly influenced Ly the environmemtal factors ab botli t:hé
situaiibﬁa. Therefore, selection for pod yield cen be compara=
tively moxe rewerding in uplends than in xice fallouws. Thio
can probably be due to the fach that the varieties mder study
are gelected or evolved mostly for the upland conditions rethey
then for the speeiﬂe summer rice fallowus., | High g.c.v. end
DeCoVe With low 2.¢.Ve f0or gpresd of flovering, 100 pod and
kemel weig.rt.s at both ‘tho situatiozls indicated that the
obgerved vm'iabili'by uas nostly due to the genotype itgelf and
that  the eavirooent had only meagre influance. Under both
the situvationsg, ciurauion upto flowering and maturity, enelling
percentage and oil cantems had low values for all the three
varcemeters of variability 1llustrabing that genetic varizbility
el environnental effects are gencrally low on the expressicn '
of these charscters. This result is in line with that of
Kuridkoge (1981).
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As a naster of fact, hovever, the resullo show that
estimation of heritsble variatlon with g.c.v. alone is nob
efflcient. Durton (1952) ‘hfe.d{ guggested that g.c;v. 'iscgéther
with heriteblility cstimabes would be better for estimating _
herltable veriation, tharé‘by exe'mismgl gselection. The heritable
portion of the verlebility 1g determined by the beritebility
catimates in the brosd eense. The heritebility estimebe wao the
highest for gpread of flowering in uplends as well.as rice fallowus.
Thip is in conformity with the zeport of Majunder et &l. (1969).
Begides epreed of flowering, high heritebillty cotinmetes ab both
the situatiouns were recorded by duration upbo waturity and 100
pod weight }ﬂm&cat!,ng that the observed varigbility is predomi~-
nanbly genotypic and as such is herltable and thet the environ-
ment had only very l—iti_;lev influence on these characters. For
duration upbo maturity, high heritability wes reported earlier
by Hejuadar et als (1969) and Kushwebe and Tewar (1973) end
for 100 pod weight by Basu and Aeho&raé (1969), Dizls et al.
(1970), Kushwoha spd. Tewar (1973) and Doreizaj et al. (1979).
in the uplends during khoril, ia‘ereentage of pod set, 100 kernel
wolght end ghelling peroanteoge have also registored high
heritebllity values. As seen in the present study, high
heritebility eatimé,te for 100 kernel welght wos reported by
Dixit b al. (1970), Kuehwehe end Tawar (1973). Cohener (1978)
and Doreivej et al. (1979) and for chelling percenbege by Bernexd
(1960) =nd Kuriakose (fl981'):. But in the case of 100 kermel
weight enfl shelling percentege moderste heritablility was
recorded in Tice fallows. This is in line with the reports by
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Basu end Ashokvej (1969), Majundar et al. (1963) and Kushwaha
and Tawar (1973). The heritzbllity estimate was the lowest for
number of leaveg on the 50t%h deoy followed by number of immgture
pods in uplends snd fresh weight of pods followed by dry pod
yield in rice fallows showing that these characters are influenced
0 a great exbent by environmental or non-heritable factora.
The very high influence of environnental effects on these
characters wagh further evidenced by the high e.c.v, Pod yield,
the economic tralt, hed moderate herlitability in uplands during
kharif, Thic is in congensug with the reports of Kughwehn and
Tohar (1973), Shettar (1974) and Rao (1980). But in the rice
follous, Ary pod yield had only low heritabllity as reported by
Majunder et al. (19€9), Basu end Aghokygj (1969) end Shetier
(1974). This agein teati;f‘y that pelection for pod yleld can ba
rore cffective in uplends then ln rice fallows. However, Dixit
eb al. (1970) reported comparatively higher heritability value
£0r green weight of pods ﬁhan dry pod yleld in contrast 0 the
result in the preéent study at both the situations. The low
heritability velue for mumber of mature pods per plant in rice
fallows 1g in accozdence with the report by Majundar et al.
(1969) ard Dixit et als (1971) =nd moderate heriiebility in
uplands is in line with the report by Kushwcha and Tewar (1973).
The noderalbe heritaﬁility obsecrved flor heunlmg yleld under the
uplend c_mﬁitions is in conformity with the reports by Basu

and Ashokraj (1969), Dixit et al. (1970) and Kushusha end Tewar
(1973) and low heritabiliiy estimate wder cummer rice fallow
conditions 1s in agreement with the result of Kurlakose (1981).
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Tn both the situations, moderate heritaeblility was obbteined for
04l content uhile only ’low herltabi.li‘bj was recorded by Kughwaha
and Tawer (19‘7’;’;),

According to Joumson et sl. (1955), heritebility eetimate
in the brosd sense alone is not encugh in predieting the resultent
effeet of .pelectlon and that heritebility along with genetic
edvence is nore ugeful fef effecting sclection, The ganeéie
edvance was the highest for percentage of pod get Ii,n uplands
end mumber of hranchea in rice fellova. Beﬁh.iﬁ uplands and
rice fallav B, pewcnnﬁage of pod seb, number of brapnches, number
of ?lowem, nurbsr of meture pods, 100 wod weight, number of
immokure peds, haulns yield emd 100 kerel we:.gh’c. pecorded high
genesi.c edvance. NHajundar et al. (1969; ancl5 uaandh.u (1870
obtained mm,.lsr rogolte for number of 'brauches. Nligh genebic
ﬁv@ce Tor mmber of moture pois was repor‘teﬂ by uangna end
maAdan (1970), Kushwsha and Tawar (1973) and Sengha, (1973);
fop numoe;. of flowers by Dora.a.raa et el. (1979); for heulms
yield by Bogu and Aghokraj (1369) emd for 100 pod and kernel
weights by Kurigkose (1991). 0il content and du;;atian upto
naturlty recorded the lowesd value's for genebic advance in
uplands and rlce ﬁallaws,res@ectivelﬁ, The low value for
genevie edvence for éil content ia in conformity with the result
of Topickope (1981). Tow genctic sdvance for shelling peraeniage
g seen in the present shudy under rice fallov condltions was
elsy recorded by Euriakwae {1581}, whereea in the uplands,
ghelliing parcenﬁaée ragisteredicomparaﬁively high genetic

advence, The low genetie advance for fresh weight of pods in
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rice fallovws is in eonfox%aity with the report by Dixlt et al.
(1970} while in uplands the cheracter hed recorded high genetic
advance. vy pod yield hed o higher valune for genctic advence
in uplends then in rlee fallows. This further confirms theb
pelection for pod yield would be more cffeetive in uplands thsn
in pice fallous. , o |

Very high heritebility cstinstes with high values of g£.04V.
and genetle edvence were :f:ecardec’. by pod set and number of
branches in uplands. Relatively high velves of heritability
coupled with genebie advence were shown by number of flm;rem.
heulms yield snd 100 pod weighbt. Moderete hordtability end
genetic advance were noticed for dry pod yield and mumber of
matuee pods. Spreed of flovoring, plent helght on the 50th day
and 100 kemel weight recorded high heritebility and moderate
genatie pdvance. In the gummer rice £alicws, .G Ve horibability
end genetic sdvance werc high for mumber of branches, amnbéz? of
flowera, spread of flowering, number of leaves, pod seh end 100
pod weight., Hoderate hieritebilidy and genetic sdvence were
recoxded by 100 kernel welight and dryage percentage of pods.
High to moderate heritebility with higa genctic sdvance were
reporved for mumber of braanches and leaves hy Mejunder et al.
(1959); for number of f£lowers by Cohener (1978) end Doreiraj
et gk, (1979): for haulms yield by Ashokrzd (1999): for 100 pod
‘welght by Dixit et al. (1970), Cehoner (578) and Dorairsj et el.
(1979) ¢ for pod yield by Patra (1975) and Doralra] eb al; (1979);
for nwiber of pods by Sangha (1973) end Sivagubrencniem et al.
{1977) and for 100 kernel welght by Dixzid ot el. (1970), Sangha
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{1973} aud Dorairaj ebe al. (1979). Sfccoxding to Pansie (1957),
the charecters with high ﬁériﬁability and high gcmeti; ﬁﬂvance
wore controlled by sdditive gene action and hence arepaﬁ%nable
to genstie improvement through selection. Uigh heritability butb
low peneble sdvanece vere seen fbx-' duration uptoe flowering and
naturibty, shelling percentage and 0il contem'. gt both the
gituabione, Kuriekoge (19381) recorded similar results for all.
the above characters exespt duration upto maturitvy. Number of
leaves oa the 50th dsy end zugber of immeture pods in uplends:
sad fregh welght of peds end dry pod yield in pice fallows had
low values of bhoth heritebility ama genetic aﬂvzmca indicating
thet these charescters are under the profomd influence of
eavironmental factors. ZThis is further confirmed by the vexy
high valnes o 0.0V

The economic btraii in groundnut, viz., Qvy pod ylsld hed
recorded CONparatively MOXE GiCeVe, ROVLiability and gensti
advance in uplends during kKaerif than in sumer rice follovs.
' This strongly suggests that gézetic improvenent for dxy nod
yield in growdimt through the process of selection will yield
bebher results in uplmuds than in pice fallows. The comparstively
higher e.¢.v. for dry vod yicld .m. »ice fallovs then in nplands
Duriher gbrangthen the gbovve conclusion. A mentioned earlier,
the pelection or evolutioch of the verieties under stuldy was
done under uplznd cconditions in general asg againet the specific
rloe fallow situetion.

From the foregoing diccugsions, it is quite clear thet
though groundnut ie o predominently self fertilized crop, high
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vericbility, both heritable end non~heritable, is still availeble
in reapect of 2 lerge mumber of economically important gquantitative
characters. The effect of environment on a nunber of characters
is very strong so that the genotype i altered considerably. In
genersl, the various poremoters of varisbility for the different
charactere and thelr meansg showsd veristion between the two
sltuations illustrating the differences in the gemeral patbern
of variability at the two situations. Genetlc lmprovement in the
uplend eonditions during kherif can be achieved through seleotion
for pod set, muber of branchesm, number of flowers, heulme ylield,
100 pod welght, dry pod yield end number of mature pods. Dry
204 pleld, beilng one among the characters lending scope for
improvement through selection, there is good scope for selecting
hetter vielders for the upland conditions. In the summer rice
fellove genebic improvement 40 a large extent can be achieved
threugh selection for number of bﬁanchea, numbey of flowers,
nurber of leaves, percentage of pod set, spread of flowering,
100 pod welght and 100 kernel welght.
- {i1) Cozrelation

The otudies on correlation provide information on the
nature and extent of relationghip of ehaxaéters gmong each othew.
This will 2id the brecder in effecting rellable selsetlon fopr -
eomplex' polygenic charecters like yield. The correlation
coefficiente were computed ab the genobtypic and phenotypic
levsla betueen yield and the other twenity two characters and also
among thempelves for the uplends during Xhexif snd rice fallows
during summer.
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Ab tHé genotyple level in upiénds during kharif, the
coePficient of correlation of dry pod yield was positive and
pignificarit with fregh welght of pods, haulms yleld, mumber af
nature podo pércenﬁage of pod get, number of iﬁma‘ﬁum _podé.;
duration upto maturity snd 100 pod welght. At the phenotypie
level,dry pod yield wes cignificently end positively correlated
ﬁi‘m ali the ahove characters except duration upto meturity end -
100 pod weight. In eddition it wes correlated with number of
flovers and mamber of bagal primery brenches. In the summer
rice fallowe, both at the genotypic and phenotypie levels pod
yield was highly corrclated positively with plent height on the
50th dey, length of top, fresh weight of pods, number of mature
pods, percentege of pod seb, number of impaeture pods and dryéga
percentage of podse Beaﬂ.ées. pod yield was pignificantly and
highly correlated ot the gemotypic level with helght of méin
ghoot and shelling percentege and abt the thenotypie level vith
number of flowers end hawlms yicld. Moderately significont
pogitive cox‘relaﬁlqh was aloo oeen &b the genotyple level between
pod yield and 011 content. TFositive sigaiﬂcant genotypic and
phenotyple comclation between pad yield end number of mature
yads observed in the present analyais ab both the gituations
19 in ogreement wit.h the resulﬁs of Comstock end Bobineorl (7952),
Ting (1954), Histra (1958), Dora:.raJ (1962),. Jaswal and Gupia
(1966 ong 1967), Chandramohan et al. (1967), Prassd and
Specvasteva (1968), Sangha and &andmz (1970), Dholeria et al.
(‘1972), Khenmura end Sendhm (1972), Kushwaha end Tawer (1973},
Coffelt end Hemmong (1974), Shetter (1974), Nair (1978), Dorairaj
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et al. (1979), Rao (1980) end Kuriskose (1981). Significent
positive genotypic emd phenotypic correlation of pod vield with
havlne yield as obteined in the present study in uploands wes
roeporsed egrlier by Mahapémra (1966); Ghanﬂramohan'et al. (1967),
Xuchwehs end Tgwer (1973) and Beir (1978). Pod yield was
posiiively end significently correlated with duration upto
maturity ab the genotypie level in uplenda and this is In
conforrity with the resulis of Kumer end Yadav (1978) aﬁﬁ Mohammed
(1979). In eccordance with the present result, significant
pésitive correlation vas egeen ab the ganotyﬁic level between pod
. yield and 100 pod weight by Prassd end Sreevestava (1968) end
Neir {1978), Both in uplends end rice fallows, dry pod yield
vwes highly end poaitivély correlated with fresh welght of pods

ot the genotypic amd phenobypic levels. This is in conformity
with the report by chanﬂolé et al, {1673). Positive correlation
of pod yield at the phenotypic level with number of flovers
obbalned in the present stvdy support the reports by Comstock

and Robinson (1952), Coffeld and.Hammons (1974) end Rao (1980).
Significent popitive correlation at the phenotypic level between
yield and number of prlﬁary branches was also recoxrded by Jaswal
and Gupte (1967), Prese? end Srecevastave (1068), Dholaria et al.
(1972), Fhangurs end Sendhm (1972) and Kushweha end Tawar (1973).
Dorairaj (1962) and Kushwehe end Tawar (1973) found eignificent
positive correlation between plams helght end yield. This is
conporeble 40 the mresent, result of positive significent corvela-
tion betwoen pod yield end plant height on the 50th dey both atb
the genotypic and phenotypic 1e§els in rice fallows. ILikewise,
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the reported correlation between lengbh of first primery branch
and yield by Ree (1980) ib in egreement with the present corre-
lation between yicld and length of top abt the genotypic and
phenobyple levels.r Positive significant correlstion noticed ab
the genotypic level between pod yield and oil content iz in
gangonance with the earlicy surmise of Kuriakose (1981). The
Dbhgerved igﬁiﬁeam. mai%ive genotypic correiaﬁioh of yield
with ghelling percentege ie in accordence with the indings of
Dholevia eb ol (1972), Fhengure eb al. (1972) end Kumar and
Yodav (1978). -

Negative significant correletion &t the genobypic level
wag seen for pod yield wi}sh plant height on the 50th day, height
of mein éh.ob'h end lengéh of bop in uplends as sgeinst positive
significent relationships for the characters in the rice fallows.
This ghows that in uplands, pod yield decreases with increéﬂm
plant neigg.ﬁi; on the 50th day, helght of main shoot and length
of 4op whereas in the rice fallows pod yiél& S:aéreaaes with
inoreaging plant height oxi the 50th day, height of pein choot
end length of tops The change in divection in the reletionships
between the two pituations ean be duc to the vast differences
in the agro=climatie conditions, In agreement with the resuld
. in uplends, Din et al. (1969) end Kuriskose (19681) recovded
gignificant: negative correlaticn bebween pod yield and Iieig‘nt of
- main axip at the genotypic level. In the summer rice falilows,
the negative significant §or;°elaﬁion obtained at the genoitypic
level betueen duration uphbo flowering end pod yield ig in -
agroement with the wmeport of Shettar (1974) vheress 1% does mob
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agree with the zepord of Patil (1972). Significemt negative
correlation noticed by Sengha and Sandhu (1970) bebween pod yield
and number of branches is in general agrecment with the present
results which saggests thadt too wmuch of branching as seen in some
of the verieties, has uwnfavourable influence on pod yield.

The very high genotypic emfl phenotypic coreeletion of fresh
weight of pode and numbexy of mebure podo with pod yield at both
the sltuations lo guite loglcal ag they are dirvect yield
componcals. Rherefore gelection for these two chavacters will
lead to0 increased pod yileld., The fresh weight 6:';‘ pods hed
posltive significent genotypic correlation with duration upto
Tlowering, number of branches on the 50th day, hauvlmg yield,
anunbey of mature peds, pereentage of pod set, number of immagfurs
pods end 100 kernel weight in uplands snd with plent belght on
vhe 50th day, duration upto maturity, height of main shoob,
lengtih 0of  top, number of nabtuve pods, percentage of pod seb,
number of immabture pods, 100 pod weight and 100 kermel weight
in rlee fellows. The direet relationship of this yleld component
with a pumber of chevecters releted %0 yield is bighly significant.
The x}umber of mature pcdso per plent is corraelated significantly
at the genotypic level with fresh weight of pods, percentage of
pod get end numbery of immabture pods in uplends and with plant
helght on the 50th dey, fresh weighit of pods, percentage of pod
set and ghelling percentage in rice fallows. As such number of
moture pode and fresh weight of pods erc correlated with &
number of importent traiits which in twrn ave correlated highly

with pod yield, The gignificent coxrelation between number of
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pature pods and immature pods ln uplends is In egreement with
the finding of Xushwaha and Tawar (197%). The mumber of meture
pods por plant is correlated negatively end olgnificantly at the
genotypic level with 100 pod welght end 100 kernsel welght et both
the situebions indicabing thel as number of pods mGrgaaesJ. weight
of pods =nd kernels decreage mnd vlee versa, HNegotive correlation
of number of pods with 100 pod ond Kermel wcights snd poaitive
with shelling percenitage ware reported esrdlier by Kushwaha and
Tawar (1973).

In the rice fallows, plant helght on the 50th day and
length of top were mubuelly correlated positively abt the genotypie
level, Plant height on the 50th day was algo correlated positively
2t the genotypic level with height of main sheot, fresh welght of
peds, number of mature pods, percentbege of pod sei, dryage and
sholling pereanteges snd length of top with duration upto maturity,
height of main shoot, nercentaze of pod sct and 100 poed and kernel
welghts and chelling percentege, Helgat of pain choot is
positively correlsted with pleat height on the 50th dzy, duration
upho mabturity, length of top, fresh weight of pods; perceantage
ef pod geby 100 pod end kexnel weights and shelling jaercentsge
end negatively with awwber of branches on the 50th day, number
of leaves, flowers end besal priwery branches. In general, the
relationshlp indicates that a8 height of moin shoot incresses,
the number of branches decreases which leads to xeducticn in
muibor of leaves and "10‘*.:9“3.

In the uplonds au:wilb Lha:mi, ﬁaulme yield was correlanted

siopificontly with duration upto 1owem.ng, ounber of brenches
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andl leeves on the 50%h doy, duretion upto matvrity, nunber of
flowere, height of main ohoob, iength of op, number of bagal
primexy branches, fresh -wéigght of pods, number of leaven, 100
pod end kernel welighta. fpie shows thet genotypes with higher
henlms yicld will be longer in duration upto flowering end

. petucity, bheving lexge mmfser of brenches ane. leaves end w1i11 be
£011l in gbatuie. Regult of & oimiler trend was reporbed by
Tushweha and Tewer (1973).

FYumber of flowera at the vhenotypic level and pevcentage
of pod sch ot the genotyplc level were covrelated with ped yicld
in uplends, A4S pumber of mature pods increases pod set lucresses
end hemee the correlabion of ped yield with number of meture
pods, immature pode and pod et are conﬂequential. Tod yicld
wao corpelated moderately at the genotypic letel #:ith duration
upto mabturity vhich in turn wes fougld_to be correlated signi-
ficantly with durstlon upto floweringy number of branches and
legves on the 50th day, number t_)f flowers, number of basal
primavy branches, fresh weight of pods, houlms yield, vurber of
leaves, 100 pod welght end 100 kernel weight. MNosh of these
charechers werc also co*-'relalﬁed with each other, AE expeched,
iabe Plowering varieties tend to be late in paturity am’i nser
she durotion, higher the yield in uplends.. uut thig relatx.onehln
do;not pose sny precticel problem in uplends as longer du:ca{;mn
vorieties can very well be growa in uplands withous any f:ielal
“robler, |

Tleld of pods was correlated posibively ab the phenotyple

level with rumber of basa,,.. primary brancheg, whlch in turn wag
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correlated at the genotyple level with durastion upto flowering
ond maturity snd number of branches and leaves on the 50th day,
mmber of flowers end brenches, hamlms yield, ﬁumbex- of leaves,
100 pod end kernel welghte, shelling vercentage end oll content
in uplends. The observation of Sanjeeviah et al. (1970) that
gumbey of nodes within 10 cn from the ground was positively
correlated vwith pod yield per plent is complementary to the
present resulb. |

In cddition 40 pod yleld, 100 pod weight registored signi-
ficent posisive genotypie correlajion with plant height, number
of branches and leaves on the 50th day, helght of main choot,
length of top, mumber of branches, beulms yield, number of leaves
and 100 kernel welght. The relstionship of 100 pod welght with
spread of flowering, mumber of meture end immeture pods, pod oeb
end shelling pereentage were negative and eignificant, Similay
30 the present resulty Dorsiraj et ale (1979) reported positive
coxrelation betueen 300 pod weight end helght of mein aiis.
Negative correlation between 100 pod welght and shelling percen=
bege and high positive correlaticn between 100 pod welght and
100 kemmel welghs veported by Kushweha end Tewer (1973) end
Kuriakoge (1981) are in confornity with the results in wuplands,.
In the rice fallovs, sheiling percentage wag correlated
positively with pod set, dryage percentage of pods and pumber of
meture podp end negetively with 100 pod end kernel weights. This
apeoeiation indicetes that as pod size increases, kernel size
aloo incrcases; bub chelling pervcentege decrcases. Fods of
meditm gize are the:reforef degixeble in general,
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Pod yield wag highly but negebively correlated at the-
genotyple lovel with plant height on the 50th dey which la tum
waa copreleted posidively with height of main shoot, length of .
£0p, 100 pod end 100 kernel weights in uplends. It could be
aeen theh heignt of molin sghoot and length of top which were .
correlated negatively with pod ';”ii@la were pooitively correleted
sith plant height on the 50th day, These wesulis indirectly
support the conelusion mefe by Patra (1973) that high ylelding
formes will have shorter lmberaodes et the flowering stage.

0il content, which wes correlated positively with pod
yicld in summer rice fallows, was posltively correlated with. .
houlns yleld, duratlon uphé flowering and maburity, fresh weight
of poils, number of leaves and. percenbage of pod set abt the
genotypie level. The report of Flsaced (1967) and Patil (1972)
thet the coefficlent of corvelation bebween oil content end
kernel welght was negativa was found te bs so in the present
lnveskipation as well st both. the gituationg. Thig corrohorates
the report of Shany (1979) thet forms with bigser kornels will
yield Iess o0il in zeneral and confirus the faport of Mohabmed
et al. £1973) that nigh 0il centent was positively. correlated
with smell kernels. |

. Bignificent negetive corvelablon ab the genotyple level
betusen. pod yield end duvebtion upto flowvering end bhighly signi-
fleant positive coyrelabion botuean duration upto flowering.
gnd maturddy, bub negative non-gignificent corrclabion betweam
pod yicld gnd maturity, wler the yice figllow condiitions had got
very high implicabions of proobical utilisy in the breeding of
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high ylelding short duration genotypes for thls apecific
gituation. The sumer rice fallow in normel season is short
with a gpenr of nc?arly 90 days. None of the sdapted promising
varieties are found to mature in 90 deys. Hemee ghort durablion
high yielding genotypes for the riee fallows remein to be
developed. It im ovident from the present investigations that
parly flovering s well ss early maburing groundnut gemotypes
combining high yield can be developed for summer rice fallous
through suitable breeding methedo as durstion upto meburilty was
not correlated with ped yield. This provides confidonce in the
abtalnment of cne of  the mein breeding objectives of high
prectical velue in the present work, viz., the development of
nigh ylelding short duretion groundnué gemotypes guited %o the
gunmey rice fallows. NEgéaive correlation bewaen'yi‘eld end
durabion upbo maturlty was recoxded eerlier by Patra (1980).

The ss‘auﬁieé on coxreletions on the two situatlions have
brought out thab thore ave dliferences in the directlon and
gtrength of correlations between yield and mjori'by of the
characters and smong themoelves ab the genotypic and phenotypic
levels in the uplands during kherif and the rico fallows during
ermer. ‘The differences in the pattern of variabllity for the
different charecters bebween the two situations are refleoted
in the corrclations also. The requirement end ubtility of
correlabion studies separately for the two situatians is thus
aaply justlifiecd.
{131) Pobh enalysis

The egaccliation between characters become moye complex in

the correlehion table when o number of veriebles are considered
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pimiltoneously. Turther more, the correletion coefflicient
esbimates only the neture and extent of relationship between the
two variablea aﬁ‘a’time. The peth-coefficicnt auglyais helps t0
detent %he eyeeifE? forces ééting behind e glven correlation and
neagures the ralg$ive can&ribu&ion of eaeh causal fector towarda
the effect by estﬁmaﬁtﬁg;ﬁhe direct and indirect effects of a
cangal fﬁctoﬁ, Tha path épalyéisra$ the genoctypile level was done
by considering elght selected characters as the cemses and dxy
pod yicld as the effect for the upland crop during'khgrif ad
rice fallow crop during summer. .

At both the situationg, fresh welght of pods bad the
higheat divects effect on pod yield which wes based on its vory
high positive genotyple covrelation with peﬁ.yiela, It cen be
seen that the path end eorreletion coefficlents are elmogt egual
in uplande és well es rice fellows. Therefdre e direct selechion
on thig tralt will result in the improvement of yield a8 ghated
by Singh and Chevdhexy (1977) that if the correlation between a
ceugel foctor and the offect is almost equsl to ite direot effect,
then correlation explazing the true relaﬂionéhip and a direch
selection through thig trelt will be effecbives Chandole et al,
(1973) reporbted appreelgble positive direot effect on pod yield
by welght of green peda. Fresh welght of pods hed positive
iﬂdirect effectB vie length of top, houlms yield and mumber of
mobure peds in uplepds end number of leaves and mabture pods in
rice fellows. _ | |

In the wplenda, next %o fresh welght of nods, 100 pod
velght hed the highest posltive direct effect on ped yield.
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This corresponds $0 the result of Kuriakose (1981). The
_relatively low correla-&ion coefficient when compared to the
direct effect can probably be due to the negebive indirect
effect of this chavacter through fresh welshs of pods, number
of flowers ond pumber of besal peimery brenches. However, the
noderately significent correlation between the effeet and this
cempel factor eccount for the dirveet cffect. 100 pod welghh
exerted pogitive indircet effects through heulms yield and
number of meture pods, both in turn were highly correlated with
yield.

| Next 4o fresh weight of peds, in swmer rice fallows,
number of leaves hed the highest positive direct effeot, though
the character hod only negative non-significant correlation with
yield, %The ohse,'smrgd direct effect of number of leaves on pod
¥ield ecan probably be due to its significant pogitive correlation
with mmber of flowers, length of top, fresh weight of pods, 100
pod end 100 keﬁieal weightg. Number of leaves had positive
indirzeot effects via number of flowers and fresh weight of pods
vhereas that via length of 4op, nmumber of basal primory branches,
hauing yleld, number of mabure pods end 100 pod weight were
negabive. In this case, regtrictions are 0 bo imposed during
selection to nullify the undesirsble indivect effects in order to
meke uce of the divect effect es indieated by Singh end Chaudhary
9. |

Henilmg yield z'e@istez'ed appreclable popitive direet effoct

whieh itself had veeorded mignificant positive genotypic
cozreletion with yield in uplande. This iop at variance with the
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report of Ruriekoge (1981) on negetive direct effect by dry
haulng yields It algo exerted positive inﬂiéect, éffeots thyough
fresh welght of pods, number of mature pods and 100 pod weight
which werc directly correlated with pod yield as well, Since
the diz*eat- effect end the cocfficlent of correlation ere elmost
equal, dlrect melection for this treit will be effective.

Snother chavacter with apprecieble direct positive elfect
in rice fallovwg is the number of Llowers e-.}en though the trait
recorded negakive sigﬂficant gorrelebion with pod yield. . The
number of f" ousrs exeﬂed pogitive indirvect effects via numbsy
of 1@9.13'&‘3 ami 100 pod welght wherc.as that via length of top,
fresh welght of pods, haulms ;yiela endl mmbey of maﬁure poaa
were negative. The posi"aivg signi_f_z.cant correlation of number
of flovers with number of leaves gn'th_e 50th dsy, m_bér_ of
basai prinery bmhes, numbey of leaves, 100 pod welght, 100
kemnel welght and oil content appears t0 ba the czuse of the
pogitive direet effect om pod yields As poinked out by S.i.ngh
end Chaudhery (1977), the negative indirect cffects through the
Yield cemponents such as fyesh weigat of pods and aumber of
- matuve pods can bo the caunse of the aegetive corralatlion. Here"
8150, reatrlctea selechion go as to nullify the undesirable
effeats con only yleld fraitful vesulis.. '

Hugber of makure pods had only 2 low ")GSJ.‘!‘:J.'V‘@ dimcb effect
in uplends and »ice fallows, even though the character recorded
very I:ﬁ.@ positive genotypic and phenotypie corrclation with
yield. This is in disagreement with the reewlis of Jaswel end
Gupta (1967), Badval and Singn (1975),. Chandole et al, (1975),
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(1931); ‘They reported that number of maturs podes hed the-highest
paéiti.vé direcs offect on pod yield. However, tiie very khigh
positive indireet effecot of thils cha&:acter theough fresh weighi
of pods which contributed t0 the highest positive dlveey effect
in the present study eb both the pituations ;ius{-.ifies the high
poagibive correlabion., ‘l‘hlia appears 0 be logical ag well, Singh
and Chevdhary (1977) indicated thet if the correlation coefficient
ig pogitive, but the direct effect is nepative or negligibvle, the
indirvect effects seems 0 be the cause of cozrelation. In
addition to fregh weight of pods, number of flowers, ledgth of
top, mmbsr of basel primawy branchen and number of leavesz in
uplands ond number of basal primaxy branched, . havdng yield ond
100 pod welght in rice fal.!.ewn hed positive :lmli:eéet. aifectn via
thig character, In exerciping selectica ia this cese, along with
nurber of pature pods, freoh welght of pods also has to be
considered end in fect gelection for one will follow the cther
because of their sbtrong post.i.‘,aivé mukual agooeiatlon, 49 such
geleecticn in breeding works for these characters 40 not require
opeeial atbention and that o dirget selection on number of mature
nodls will result.in  the genebic improvement for yield in uplande
end rice fallows. _

In tho uplends, the highest negative direct effech wé&
produced by length of top which algo yecorded a nega.tive
oorreleiion, balancing the position. Humber of flowers, number
of basal prinery branches snd nunher of leaves riso gxerted

nagative influonce, all of which in hwm had posivive, bub low
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eorrelation with yield. However, the indirect effeots of these
treite vie the wost important yield component, viz...—,‘ freah weight
of pods were found o be positive, indicative of some significence
+0 these characters, The positive eorrelation of these characters
can he abtributed to the positive indirect effects via fregh
wvelght of poda. .

The highegh negzatiﬁe direct effech on pod yleld was
exerted by hemimo yield in summer rice fallows whereas it hed
exerted high positive direct effect in uplonds. The effect of
haulns yield in rice fellows on pod yield is in agreement with
the resulis obtained by Kuriekose (1981). Henlms yield hed a
very low pogitive correlation with pod yield and the negmbive
dircet effect can likely be due 40 its significant negative
corrclation with certain yield components like plent height on
the 50th day, pod set end dryege percentage of podg. Number of
basal primsry brenches slso had appreclable negative direct
effect anf the negative correlation noted between the cheracter
ond yleld expleins thoe direct effect. Another component with
negative direct effect ig length of top, though it hed positive
gignificent correlation with yield. 1% hed profound positive
indirect effects via fregh weight of pode and mumber of mabture
pode which accounts for the slgnificent positive correlation. |
In exercising selection in this case, fresh welght of pods end
nucbey of mature pods have also to be eonsldered simnltencously
ag suggested by Singh and Cheudhery (1977). 100 pod weight had
the lowest nepetive direct effect on vod yield and was based on
the negative corvelation of the tralt with yleld as egelinst
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positive direat effect and posibtive correlation with pod yield
in uplends. Dut the traib had some positive indirect effect
through the most importent yicld component, viz-,, f;r."esh welaht
of pods in zice fallows, |

The pesulss so for disouosed provide the clues Loy
gheltoning e "plent type" for growndnut for the uplands to be
cultivated in the cloudy end rainy khevif peason. The breeding
aprrosch ghonid be o develop genotypes of mediunm duration having
mediun compact cmnopy with lerge number of basal primery branches
of phort intermodes with modevate number of aark groen leaves,
producing moderate nunber of flowers, cebiing more number of
mediun sized heavy pods thereby siving a high yleld of fresh pods
with high dryege percantoge o0 $het a btumpey harvest is obbeined.

From e oritical perusal of the results and discugelione
nade above for the swmer rice fallow crop, it is poesible to
visuelise en idenl *plant .type" for the rice follow éenﬁitiom
during summer. The officient "plant type" in this case will be
one with compact medivm tall canopy with moderate nunber of
basal yrimeyy brenches of ghort interﬁudes and moﬁerate_ rwmber of
dark green lesvesg, early in flowering, pﬁ@dueing more flowers
and sebbing move nunber of medium sized pods with heavy kernels
of high oil content. The plant will mature cexly and give 2
heayy yield of Zreph podd with high dryage and shelling pemeﬁa
tages. In it aree, nore number of such plents can be
sccomnodated efficliently which will result in e high level of
productivity per unit orea per unit time. |



198

The blometric investigations revealed that there exists
considersble verlepility for exploltation throvgh selection in
growidnut for she two major ereag of production of this crop in
Kerala, viz,, uplands ¢c1u:cing kharif end rice fellows during
gummer, The vardious biometric paremeters varied generally from
ome albuabtion o the other. It testify thabt the peparhte enelysis
for the two specific situstions is qulte egsential %0 have e cleaxr
inoight into the genotype in relation to the envivonment in the
two situations to be utilized efflcliently in the selection end
breeding of vericties with reference 0 the_ altuations, The
present stuldy aleo vinaicaies that the crop is not very efficlent,
in general, in its production potentisl of ecoromic produce when .
compared to its vegetative luxurlance and totel dry matter
production. It 4o quite relevant to quote Renenathen (1980)
"Plemt hablt in groundnub degerves attentlon of plaont physlolo-
glote and breeé;era alilke, It ic our erxperience thab most of the
cultivers are excessively vegebative for the yield they give and
shere io waste of considerable energy for unproductive porpeases”.
This study furtber sivengbhen the necegslty of the investigations
on the development ‘c»f‘ opbimum cenopy structure condueire to -
narimen pod yield ner it aree per wnlt time for which the
‘plant type' in groundnnt would be more efficient im ubdilizlung
the nubrients and solaw éﬁ@r@r as suggested by Misra (1980). Ih
is ho;:e;l that the preéerit gtufly has thrown light on scpe of
these eoopects in :relati.an +0 the two potential areas fop

comperceial groundnut productlon in the State.
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Varietel evalustion

The role of germplesm colieotion, meintenance and evaeluatlon

in the genetie improvement of crop plente needs ro enphasis.
Aeeording o YNorden (1980 &), the heart of a breeding programe
i the evalushion or gerecning of the breeding materialsz. The
succeéss in plant brecding often dopands on the appropriabe
evaluation of variability ia the different characters. Rao {1380)
olao had pointed out that the key to successful ubilizsbion of
veriobility from broad geunetie —goo'l:—:. depends on the knowledge

of degirable tralis availeble in bhe germplesiz through a gysle-
matic evaluation of the germplasn. A four-tier syebem of testing
was formlated by Singn (1980) for repid multilocation testing

of promising groundnut moterisls and for the assessment of
gultebility to the different agro-climatic zones. According to
this, each genotype has to be tested in the first end second
stage = IYER ond PVT - for a. pinimm of one secgon. Two geagons
trial ai the third stege of OV and one sezson ¢b the final
gtoge 0f NED heve beenr fixed as the oplisnm.

In FKepaln, growfdwut ig culbivabed treditionally as e
rainfed orop during kharif inm uplends. Rice fellows in summer
15 a non-treditionsl ares of high potentisl for large scale
cultivation. The soil end egroclimesic conditions provailing
in the two situntione are enbirely different. 0o such verdelal
evaluation had been boken up independantly for the two situationa.
Bighty eight varieties collechel from voricus centres posscssing
wide varietal diversiity were evalusbed in uplands during kherif
ond ninety three varieties were evaluated in the vice fallows
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The varietal diversity in respect of growth, general
vigoﬁzt'. branching, leaf end canopy features, pod and kernel
choracters, seced dormency snd reasctlon t0 pests end dipecases
vas vexry eonspic;mus in both the situations. All the 88
varieties in uplands and 93 varieties in rice follown have come
up satigfactorily indlcating the wide aldaptahilisy of the ¢yop
gs stated by Prosed and Keul (1930 a8). However, +these varielien
exhiblted high varigbility et bofh the situetions. The mean
values for the three important characters, viz., pod end havluss
yield and duratidn upto meturity very well reflected the trend
of variebhilitvy among vari,eties within and betveen the two
aituétions. Varietel diverpity for yield and other imporiant
attributes have been reported in prelininery triels by Jasuwal
end Gupta (1967), Natevajen et al. (1978), fnon. (1960 4, 19€1 a
and 1982), Bolton (1980), Gembresu end Depins (1980), Patra
(1980) end Reo (1980). It ip evident that the verieties oxhibit
wide diversity in performence end that they perfoim diffe?entl.y
in the two situatlons. Hence §t eppears proper Ho do selection
for the two situations independently. Put certain verieties
whlch were steble at tho two situations cen be ubilized with
edvantege, .

The two important varieties of groundnul recomended in
Rerala gre THMV=-2 and TV=7. Both of then are wmch varietics
releaged In Temil Nadu end introduced to this Stete. They msture
in uplands by 110=115 days end in rice fallows by 100-105 daya.
Ihirty verieties including the sbove two recommeaded vaydeties
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yere selected for eriticel eveluatlion of yield and other important
gttritutes from amang the 9% varietica on the basis of 4heir
performanne in the preliminery evaluation. The testing of
different verieties of diverso origin is justificd by the fact
that groundnut is reletively iasengitive to day length,. A3 euch
cultivars developed enywhere in the world cen be evaluated at

any other latitude (Vernell end MeCloumd, 1975). According to
Miera (1980), there is m-gemb need to evoluate under locel
conditionsg, promising end high yielding cultivers from those
countries vhere unit area vroduction geems phenominel.

The 30 varieties differed significently in durstion upto
flowering in uplends during kharif and rice followe durlng cummer.
The chavacter alzo cghowed variation in indlvidual varleties et
the two eituationgs. As expeschted, the varieties in general
Flovered eerlier in summer rice fallows then in kbarlf uplends.
Ezotic-6 was the eerliest to flower in uplands end hed the seme
duration at hoth the situwations: It wes on par with TMV=T, one
of the vecommended varieties. TG-17 wes the earliest to flower
in tke é:mmner rice fallows, BHere the recormended varieties had
taken significently more number of deys then the esrliest
veriety. Under both the gituvations, Y.l3, o spreading veriety,
was the loagest in auratj.on. Significant differencec between
varieties for duvration upto flowering vere reporided by Basu
and Aghokral £1969), Majmder et al. (1969), Kushwahe snd Tewar
(1973), Remachendran snd Venkebeswaran (1980) and Kuriakose
(i981).
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The differences for duz_‘atioz; up 0 matuwrity emong the
varicties in both the sltustions and between the situations ln
individual varigties were highlylsi@iﬁgant.' The duvration
ranged from 106.0 days in KG-61-240 and Jyothi to 130.7 deys
in Me13 in uplends end from 95.0 deyo in Ecotic=b %0 116.7 aeys
. i =13 in svmer rice fallous. I-i-"is Qa:a the latPest in
flovering and meturity under both the situatims. THV=7 was on
par with the earliest‘ meturing variety smd TMV=2 was longer in
durabion in uplends, In rice fallows both TMV-T and THV=2Z were
longer in duration then the carliect varlety. The two pronising
varieties, viz., 1614 20d Spanish Inproved and the reconnended
variety, THV-2 were on par In uplends. DBab in the rice faliéws;
Spanieh Improved was on par with TUV-7 and TG-14 was on per with
THV-2, Basu and Aghokraj (1902), Majundar st al. (1969),
raghwehe end Tewar (1973%), Kumer end Yadev (1978), Remachandran
snd Venketesveron (1960), Rao (1980), Sridbaren ob al. (19€0)
end Anon., (1982) bave elso reported significant variation
between varicties in duration upto maturity.

In line wish the duration upto flowering, the duration
upto naburity wee genemlly longer in uplends then in rice
falious, The climatic fectors, pariicularly.the cloudy and
roiny conditions in kharlf as agaiﬁst fhe cleor end werm
copditions in cummer might heve asccounted for this difference.
Late flovering verlieties, generally were late mebturing ag well
in both the situations, None of the varieties mabured in
90 deys under the swmmer rice fallow conditions and as such the
promiging varieties require further genetic improvenent for
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earliness oince the vest pDajority of rdee fallows in Kernls
hove a meximm fellow period of 90 days aftcr the second crop
rice. Timg the urgent need for evolving high ylelding ahort 
duration verietiecs for rice fallows £elt by Nair (1978) has -
proved t0 be valusble. ‘

The length of top showed variation between varj.et_iea but
the character did not very in individusl varieties between the
two situatiocng. Under uplands and rice i’allowé the varieties
with the neximum top length are THV=-0 ond Gangapuri while thoge
with the minimm length are Té=14 and TMV=2 respectively. The
pooled nmeens 0f the wvoricties over the two sltuations ranged
fron 74,5 cn in TG=14 0 101,35 cn in TMV=Q. THV=T7 was on par
with the veriety with the longest top and TilV=2 wag on par with
the variety with the shortest top. Resulte of similayr trend
were reyorted by Venketeswaran (19066), Khangurse and Sondhm
(1973)s Sivasubremoniaom et al. (1977) and Sridharen et al. (1980).

Sigmificent variation among varieties for number of
branches wasg observed et both the sgituations. The cheracter in
cach variety also varied with the situations. Uide variation
in number of branches between varieties was reported by earlier
wvorkers guch es Chandramohen et al. (1967), Jaswal end Gupta
(1967), Mejumdar et al. (1969), Sengha end Sandim (1970),
Khenguvra snd Sandhn (1973), Shettar (1974) and Venketesweran
(1980). Branching in general was more in uplands then in rice
fallows., Humber of branches was the meximum in TC,.119704 (18.0)
and IC0G-3859 (14.8) and the minimum in EC.112027 (6.6) and B,353
(5.1) in uplands and ricelfallowé respectiveiy. TV=2 and THV=T
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yere on par and were haeving lesser number of branchep than the
top ranking varﬂ-.eties. at both the situations. Further, both the
receommended warieties in rico fallouws were statistically on par
with the veriety produeing the ninimm number of branches. %6-14
gnd Spanich Inproved were grouped with the lowest ranking variety
mder both the situations suggesting that oo tuch of branching
as seen in some varieties do not have any edvanbage towards
yield of pods,

Wumber of mabture pods per plant exhibited high varlabillty
at both the situationg end between the situations in individual
voriety. 1t varied from 10,57 %o 20,10 in uplands and 8,33 to
18,25 in ;'ice f2lloys., Generally the number of mature pods per
plant wes more in uplends than in rice fallows. I6-14 produced
the naximum number of pods and was guperior fo oll other
varieties wnder uplend conditions. Spanigh Improved and TG-14
were on par with the top renking variety, viz., Pollachi=2 in
rice fellows, TMV=2 gnd THMV=T7 produced lower number of pods at
both the pituations. In the riece f£allows, THV=T7 was on par
vith Gengapuri producing the lowest number of pods, OGChandramnohn
et el, (1967), Jaswal and Gupta (1967), Basu end Asholraj (1969),
Sangha and Sendhu (1970), Khengura end Sendéhu (1973), Kushwahe
and Taver (1973), Sangha (1973), Shettar (1974), Sivasubramoniam
et al, (1977), Sridharan et al. (1980) end Snon. (1982) have
also reported significont verlabion between varieties in number
of raas per plent. The variation in this major yield component
has veflected in the yield of the different verieties,
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The varietieo varied with regpect to the number of
inmature pods per plent in uplands and rice fallows. The
character slso differcd with the sltustiong in each variety.
The verietal veriation seen in the production of immature pods
per plant is in congonsvice with the Teports of Bernamd (1960) and
Kushyehn and Tewer (1973). D0.21118 and THV-9 produced the
minimm whereas THMV-11 and EC.271118 produced the meximzm rumber
of immatuye pods in uplands and rice fallows respecbively.
Interestingly ©C.21118 produced the minimun number of immature
pods in uplends ond the moximm in rice fellows showing thet the
varieby exhibited the highest variation betweon the two sltuationg.
1t can be seen thet the number of lumeture pods por plant wes
nore in rice Pallows then in uplends in eontrast to the rumber
of mature pods per plant. The vast differences in the s0il and
climatie factors which prevailed in the two gltuations and the
interaction of the vavieties with thege factors night have
contributed to this wverisbility. One of the repsons for the
welatively low pod yield in rice fallows then in uplondo can he
the differential expression of thls chavacter in the two
gituations, '

' The verietel differences in fresh welght of podo were
highly glgnificent at the two situstions in cach veriety the
velues varied with the situations. Tho high veriabilisy
reported in green pod weight by Dizit et al. (1971) and Chandola
et el. (1973) is in agrcement with this finding. Tresh weighd
of pode per heetare ranged from 3532 $0 6947 kg in uplends and
fron 4022 to 5013 kg in riee fallows. #0.119704 in uplands and
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TG=3 in rice fallows recorded the maximum fredh velght of pods.e
1G=14 end Spanish Improved were smong the top ranking verieties
under both the conditions end were superior to tha recommended
varieties, Dike number of noture pods per plant, fresh weight
of pode hed e higher value in uplends than in rice fallows. This
heg refleected dircetly on dry zméi‘yield.

Heulms yield showed significant veriation among the varieties
in the two oltuations end in each veriety between the situstions.
Thig is in line with the veports of Venketeswsren (1966),
Chendremohn ot al. (1967), Basa and Ashokraj (1969), Kushwohe
and Tawar (1973) and fnon. (1980 4), The lowest heulms yield per
hectare were 7107 kg in Jyothi emd 7813 kg in Co=-1, while 15495 kg
and 20531 kg, both in ICC=3859 were the highest in uplends end
rice fallows respcckively. T6-14, Spenich Improved, THV=2 end
THVe7 in uplands vhereas S-7~5«13 and Gangepurl in rice fallous
were emong the top venking verieties, However, in the rice
failows, TMV=-2 was among the low yielding verieties. Spanish
Inproved and TMV=7 hed relsbively higher houlmg yield than TG=14
in vice faliows. In general, the haulms yield was bigher in
rce fallows than in uplends. This is mainly due t0 the fact
that in price Tallows the variecties had low incidence of tikke
leaf spot and coneequentl& larger nunber of green J.eaﬁes were
reheined ab harvest then in uplands. Higher Theulns yield and
larger number of immature pods were seen in rice fallows. A
larger proportion of the producté of photosynthesia would have
been retained in  the plemt body without being transloecsted
into the pods resﬁlting in lavger number of immature pods and



207

higher hanlms yield under rice fallow conditions. Agroeaologleal,
goil éﬁd'?hyeiolqgical factors mlght elso be responsible for this
situstion. Timely irrigations given in the favourable warm
geagson for the crop might be another factor foxr the added
vegetative lusurience In pummer rice fellows then in the cloudy
and Teiny kharif. |

The verietles differed slgnificantly in dry pod yleld in
the vplapis during kharlf end rice fellows during surper. Fod
yield elsc showed variadion in individuael veriebies at the tuwo
situstions. Significent differences betuesn varieties in pod
yield was reported by a 1érge nuriber of investigators. Dorairaf
(1980) chgerved that yield performance of onc and the same variety
warios considerably fronm ploce to place znd from season 40 peason
a5 obgerved in the present trials. Dry pod yield per hectare
panged from 2088 o 4356 kg in uplends end from 1488 to 3238 kg
" in gummer rice fellows. Pod yield in genersl was higher-in
uplands then in viee fallows ao that of fresh welght of pods
and number of ﬁaﬁure pedé, the $wo major yleld componenta. %he
nigher yield in uplands con bo atiributeble mostly to the highly
Pertile uélana goil in uhicﬁ the crép wes raiged. TCE-14 and
Spenish Improved were on par in dry pod yield in uplands and
were among'the top ranking verietiss In rice fallows as well.
76~17, EC.119704, C.112027, 0C,35999, Co=1 and THV-2 follous
in order of yield in uplands. The highest yielding veriety in
rice fallows was TG=3. In the preliminary evslueition also
P6-3 wag top ranking. Spanish Improved, TG~14, Pollachi~2,
T0,.112027, Pollachiw~t, TMV-9, EC,%5939 and EC.30802 were however
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on per with TG=3. FPollechi=2 ranking 2nd in rice fallow wae
10th in uplands and T6-17, ranking 3rd in uplands was 25rd iu
rice falloﬁs. The two top renking varieties in uplands, Vi,
TG=14 end Sponish Improved and the nine top ranking vericties
ineluding Spanish Improved and &'.‘G-ﬂ in rice fallows were fav
puperior at both the situsbicns to TMV=-2, the beticr of the two
recommended verieties, It io thus evident thet T¢=14 and Spanich
Inproved are very nromising in both the situations. Suclh
varictics stable in yield performance arve of greal value %mce
growmdnut production guffers proverblal instebllity es stated
by Prased and Kaul (1980 a).

PG=~14 and TG~3, the highest ylelding wvarieties in uplends
end vice f2llows respectively gave 30.45 mﬁ-%.‘m per cents
nore yield over the better stendard veriely, THV-2. Spanieh
improved out=yiolded THMV-2 by 28.30 per cent in uplends and 31 .2'_?
per cent in rlce fallows. Pollachi=2 ani TG-14 yielded 52.46
ard 31.14 per cents over THV-2 in vice fallows. 1% is seen thab
the nunber of mabure pods geperally besrs a dir:ec*i; relationshlp
with pod yield. im the different varieties irn uplends end rice
fallows. In twne with the present regults, in a comparative
yield triel involving 11 entries, conducted at 10 locetions,
T8-14 heg proved t0 be one of the better veriebies (4non., 1981 a).
The i'apoi-t of Spidharan et al. {1980) that T6-3 is far betber
then TMV=9 and Ah=316/5 gupports the present results, IG=3 and
26-17 which produced 3200 ke/ho end 2000 kg/ha respeciively were
guperlor to the 1:.)(:&3.19 (Fatil, 1978). In further trials he
reporteﬂ- that TG=3, Ti~14 end T6=-17 were consisbently superior
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exnd pc;:oducea over.20 per cent more yield than the local varieties
in Gujarat, Meharasitra, Karnoteke end Medhye Pradesh. It is
also reported by him thet in a crop compsbition for groundwab
 protuchion organised by the Department of | iculture, Harnatbaka,
two feruers growing T8=3 and TG~14 have won first prizes by
producing 6000 and 000 kg/ba. Patil end Thekere (1969) roported
that T6=3 gove higher pod yisld then its parent, viz., Spanizh
Inproved. In o lapge segle varictal triel with 17 cultures, the
bighest yielding cultuve (EC,42550) wes found to be en par with
Spanisch Improved, indicative of the high yield potential of this
variety (Anon., 1982). In another twial with 20 cultures also,
Spenish Imgroved wan one of the hilgher yielding varietles. These
reports further confirm the superiozity of the prorising verieties
ap geen in the precent investigedlon. Petil sad Meull (1978
recorded bhab Te=17 which kad bold kevrnels and high yileld pobentlal
preduced 14 to 90 per cent mors pod yleld then the local
verieties ab six ploces _in.Maharashtra, Gujarat and Temil Nadu.
In apother trial with 19 cntries, fnon. (1980 e) reported thal
Phe~7 geve the highest yleld foliowed by ¥6-17. These roporits
are also in genoral agrecment with the present recults, Derti-
cularyy in uplanis vheve T6~17 ranked third.

Co=1 and THUV-2 ranking seventh and 8th In uplends iu tke
present drials were reporied (o0 occupy the first renk as four
centoos and ab one centre regpechtively in o tvrial wlih 13
varieties ot 9 contres (Anon., 1981 . These variciies,

however wers bebter thon mony verieties in the present study,
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Gangapurl had given the lowest pod yield and the reported highest
pod yicld of thie veriety in e triel with 7 variebies (Anon.

1978 a) is not in sgrecment with the presemt performgnce. In
another trisl with 7 varieties, Remachandroan and Venketeswaran
(1980) veported that Gangapuri venked firet with 64 per cend
more yield then the check, TMV=Q in kherlf 19735 vwhile in 1974,
1to yield was 13 per ceut less. This report is also no;b in
conformlty with the results in the present ti'ials.

In eddition to the above reporis of great varietal diversity
for pod yleld, Chandranchen et al. (1967), Patil and Thokeve
(1968), Dixit ot el. (1971), Sivegubramonien et al. (1977),

Anon. (1979 a, 1980 4, 1981 e, 1982), Bolton (1080), Gembreaun
ond Deping (1960), Nigen ot al. (1980), Patra (1980), Rac (19€0)
and iibale and Kisyombe (31980) hewve also reported wide veriation
anmg varieties for pod yleld in gromdnui.

The variesies showed signifieant variation foy 100 pod
wveight emong themselvep in the two situations. The character
eleo varied between the two situations iln every veriety.

Similar %o the preoent observation, oignificent differcnccs
between variotles in 100 pod welght were reported by Venketeswaren
(1966), Jaswal end Gupbte (1967), Majwdar et al., (1969), Dixit

et al. (1970), Sengha (1973), Patil (1978), Remachendren end
Venlreteswaran (1980), Rao (1980), Sridharen et al. (1960) end
Anon. (1984 a, 1982). Pod weight in the present triel was
gencrally more in the rice fallows than in the uplanis.
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to the Iigher pod velght then in uplends. 100 pod welght ranged
fron aa 1ow 23 53.7 g in Pollechi~2 and 70.6 g in KG-01-240 to

es high as 113.% g in B=13 and 142.4 g in BC.30892 in uplands

and riee fellows regpectively. In g trial with 20 variebien,
fmon. (1962) reported thet 100 pod welght varied fron 63 to 121 g
Pod weight in the %op ronking varleties were far higher then

that in the two recormended varieties.

100 kernel weight of the verietles was different in the
two situstions. The trelt also showed significent interaction
between varieties and situations. In conséunsus with the present
recult, differences between varleties in 100 kernel welght were
recorded by Venketeswaran (1966), Sangha (1973), Natarajon et el.
(1978), Remachendren and Venketeswaran (1920), Rao (1980),
Sridharan et al. (1980) end Anon. (1981 a, 1982), Verieties
with higher pod welght are generally having highor kemel weight
as per expectation. Similer bo 100 pod weight; 100 kermel weight
wag also the highest for 11-13 in uplande whereas in rice fallous
it was the highest for EC.119704. 100 kernel weight of TliV-2
end . THV=T7 was lower at both the sitvations. T6-14 recorded
high kernel weight.

Highly significent differcnccs were seen emons the varietles
with respect to dryage percentoge of pods in the two situstiona
end Between the situations in the some variety. Dixit eb gl.
(1971} end Chendole eb al. (1973) also aoticed varietal variation
in dryage percentage. TiHV=9 in uplands end EC.T112027 in rice
fallows had the noxima drvage percentaoge whereas the minimm -
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wag in Gangapuri ab both the pituations. The low valué of 56.2
for EC.119704 had lowered this varietj i‘:'rom' its firat yremk in
fresh welght of pods 4o the Bth rank in dry pod yield. THV=2
was on par with the top renking varieties in uplandla. In the
rice f2llows ZHVe2 and TiV~7 were on per but hed lower valuegs.
Shelling percensage, one of the important economiec tralts
in groundnut, showed high veriability beitween varieties in the®
wwo sltustions end betuween gitusbions in individual verieties.
In conformity with shis repult, Venketeswaran et al. (1980)
noted that shelling out tuwxn is & highly variable genetice
cheracter influenced conalderably by environmentel i‘actors;
Dixit ot al. (1970), Khenguve end Sandhu (1973), Kushwehe end
Taver (1973), Moheczmed ot el. (1973), Kunar snd Yedev (1978),
fnon. (1980 @, 1902), Higen ei al. (1580) end Rao (1980) lave
elso reported wide verietal divergity in shelling percentege.
The shelling percenbage vunged from the minimm of 52.5 in
Gongapuri and 57.4 in Big Japan 40 the meximum of 80.2 end 81.4
in XG-561-24 in both uplands and rice fe.llows regpectively. For
Gengapuri, Romachandran end Venketeswaran (19€0) elso recorded
low ghelling peccentege. Xuriskose (1981) recorded thet shelling
percantazge ranges Zrom 74.93 to 82.90 per cent in twenby six
varietice ghudied by him while Anon. (1982) reported that it
ranges Lrom 66,75 50 75.45 per cent in seventeen verieties tried.
The two recommended vavietles (TMV-2 and THV-7) end the two
rondielng varieties (TG-14 snd Spanish Improved) have high
ghelling out turnsg at both the situstions. It is seen generally
_thet higher the pod and kermel weights, lower is the shelling
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pei’cenfage. Therefom the negative corrulatim report.ed by
Kuchvehe sand Towar (197,;) enﬂ Kuriakose (1081) bouween ahelling
oev'cen‘bape and pod and kernel ueights holids goo& in this case.
Henoe poas and kcmels of medim gize are desirable.

| The d:l.fferenco- betucen varietieﬂ in oll con“bent in the
o situations end bstueaa the two situations in indiv:?.dual
varieties were sigpif’icant. Kbangara and Sandlha (1573) and
I{ushwaha end 'I.‘auar (1973) elgo reported high veriebllity with
regmd to oil content emong varicties. I€.36892 (42.4% ) in
uplends and ¥-13 (42,1%) in rice fallmas gave the lowest while
AI=5915 (53.6%) in uplands and S-7-5-13(54.2%) in rice fallous
gave the highest 0il recoveny. Sl.any (1979) and Xuriskoge
(1981) reporsed o range o:E'_SO’ to 58 per cent and 43.0 to 52.6
per cent rempeehively for oil content. But Norden (v1980 a)
reportéa a higheyr range for oil eontent from less then 40 %o |
over 60 per cenb. In the uplends, the oil contents of THV-2
end TG¥§4 were on per tut lower than ’th.a‘c. of Spanish Improved .
In tse rice fallows, TV-7 and TV-2 vere on pew vith Spenich
Inproved end TG=14 respectlvely. Thus &)l the promising |
[varietiea bed hign oil con’uents.

Varieties with higher oil content had generally smallen
kernelg and vice-versa. This is in agreemem. with the reports
of Bisaced (1967) that bhe:ee wag negabive cox-relati.on betwoen
0il content snd seea weight- end that of Pabil (1972) that o0il
conbent end 100 kernel weigh.t had negative cor:eela’c.ion. th&mmed
et al. (1973) also reported that high 03.1 con'c,ent. vag pasiﬁivel;
correlated with spall kemels.
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Both wndeor uplend and rice fallow conditliong, the verieties
differed in their rrotein contente. In individual verictles it
also veried with the situations. The highest protein content
was recorded in M=13% followed by T6-14 at both the situations.
THU=-2 and TI-W'f‘_'? hed given low protein values as compored to
those with high proteln recovery. Such significant differences
betueen varieties in protein comtent were recoxded by Iﬁlngﬁra
endl Sandhmu (1973), Kushwaha and Tewar (1973) end Sheny (1979).
_‘l“he‘protéin_ conbent ronged frow 22,5 to 31.5 per cent in uplends
_en@l £70m 22,9 0 20.0. per cent in rice fallows. Under both the
eltuations, TMV-10 yielded the lowest. protein cut-turn (22.5 and
22.9 per cent respeetively). o

A criticsl evalustion of the 0il end protein contenis in
the different var.i.e’aies révealed thet, in general, oil content
ves low in varieties with high protein content and vice-versa
et both the situstions, This is in conformlty with the obpervaw
tion by Sheany (1979) that forms with high protein content tend
0 have low oil content and vicewversa. Horeover, protein
content i gonerslly more in bigger kermels in both the
situations vhereas oil conbtent was more in swall kernels. Thess
aggocietions indicetes that selection and breeding for high
oil content erd high protein content has 0 be teken up
geparately end the pomsibility of developing genotypes combluing
the two traits is remnie.

The performence of the thirty selected veawlcties including
the two giondard varictien, viaey THV=2 and THV-T revealed that
the varieties varied profoumdly in yield end ell other



characheristice wder the traditional uplends during kherif and
the potentiel non-traditionai rice foellows Guring sumer, Undor
the upland canaiﬁions, 2014 (4650 kg/ha) gave the highest pod
yield followed by Spanish Improved (4356 kg/he). Both of then
were far superior to the recommended varieties, vig., TiHV=2
(3428 kg/he) and THV=T (2694 kg/he). In the case of other
a-htributés of cconomic importance such as nﬁmber of neture pods
per plant, haulmg yield, duration upto maturity, 100 pod end
kernel weights, shelling percentage, oil and protein conbtents
the two promlsing verietics ave either superior to or on par
with the recommended varieties indiccbing that they ave generally
deairable. In number of mature pods per plant TG-14 ranked firab
end Spanish Improved i‘owth and in heuims yield they were second
and thixd reséécﬁively-. In durabion upto maturity the two
promiging verietics are on par with the better of the two standend
varteties, viz., THV=2. The pod and kemel welights are algso
degirables The shelling' pércem;age of the varicties wan £ls0
high with 5.0 and T4.4 rvesvectively. The oll and probeln
eambents were also patisfectory. TG-14 and Spanigh Improved
Pecordcd 48.2 and 483.4 per cenb oil and 25.8 and 26,9 per cent
probein respectively.

In the sumper rice fallows, the highest pod yield wes
ovtained from T6=3 (3238 kg/ha) followed by Pollachi-2, Spenish
Inproved, end TG-14. All these varieties were asignificantly
guperior to the recommended varietles TMU=2 and TMV-T7, Here
algo, the top ranking varieties were either superior to or on

par with the recommeniled wveriscties in other importent choractexas
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1ike number of mature pods per plemt, haulms yiela,_ duration

upto maturity, 100 pod snd kernel welghts, shelling percentbage,

oil gnd probtein contents, The mumber of mature pods per plant

wes the meximm in Pollachi~2 (18.25) followed by TG=3 (16.87),
Spanish Improved, TG~14 and THV=2 produced 15.97, 15.17 and

13.80 pods per plent respectively. A,‘T" in uplanﬂa, ‘generelly
higher yielding varieties produced more number of mature pods

per plent In rice fallows elso., In duraetion upﬁo maturity, the
promieing variebies compares more or less well with the rgﬁomﬁzmﬁeﬁ
varietlies. But none of the varieties wgse found to meture in

90 deys or 1éss. Therefore the promising varieties have to be
corrected for earliness since the majority of the rice fallows
have a maximm gap preriod of oniy 90 days. The pod and kernel
welghts and haulnms yield of the promising varieties were also
high. The ghelling out~turn of TG-3, Follachi=~2, Spanish Improved,
6-14 and THV-2 uere T3., 77.6, 72.9, 70.2 end 76.5 percenteges
rogpectively. The oll content in the above varleties was 47 Dy
4643y 47.9, 46.9 and 47.0 respectively. The protein content of
the promising verietics wes z2lpe satisfachory.

The pooled analysis of data for the two situations revegled
that the varleties vary signiflcantly from each other for agll
the cheracters except number of irmsturs pods per plant end
heuims yield. This enelysis hnd further brought oub 'ﬁhe profound
inflvence of the environmment on yield snd other imporiant
cheracters by the significant *P° ratio for situatlons x
varieties. Thus it is quite intyruguing thet all the importont
characters differ considerably from the uplands during khorif
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o ﬁhe rice fellows during summer. Therefore, programmes of
im_nroveme;mt in this erop cen be efficient AL oniy it is situstion
speclfic,

It is well known that grounduut is an ‘unpredicteble legume'
and Patra (19€0) has correctly cteted that its porformence depends
upon ﬁhé action and interection of e number of factors. This
cen be one of the major reasons for the proverbisl instability
in grovndmut production es remaevked by Prasad and Kavi (1930 a).
The obsemtion negde by ‘Dorairé;j' (1980) that the yield performancs
of one end the same variety varies from place to place uné‘. from
seagon %0 season a.nﬁ‘ his cuggestion for the multilocational besting
of variceties holds good in this conbext. By and large, the idea
oi‘ Hermong (1976), that the key feature of the breeding system
should be the incorporation of stability $0 environmenbal
variationg while retaining genetie diverasity is lmmensely
neaninginl. The opinion of Jensen (1967) that genetic and
rhenotypie diversity of ci'opa ghould be accepted as o desirable
goal in plant breeding prograrmes eppeers complementacy 4o the
gbove ideas. In the p:z_*esent evaluation, though the varieties
veried abundently in yield emd other abttributes of economic
importgzice from one situation to the other, TG=-14 and Spanigh
Inyroved were found to be consigtently superior in yield both
under uplaziﬁ and rice i‘aliow conditicns. In the preiiminary
evaluetion too, thege varieties were promieing "Amifomly in
uplends and rice fallows. Besides their higier yields in the
two Bi'fsﬁatmna. these two varieties are algo hetter in other
economi.c attributes guch as hanlms yield, 100 pod and kemmel
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veights, ohelling percentege, oid and protein contients. In
shorh, it i clesr that the prescntly recommended varietics
con efficlently be avbgtituted by these two verieties so that
the productivity of the crop in the gtate cen be enhanced to a
congiderable exbent in the immediabe future. The statement of
Horden (1980 &) that introduction and seclection is still a
satisfactory means for the genetle im@rsfemént in growndnut is
thus anply substanbiabed.

Induced mubazeonegis

Hutation breeding hag béen generally accepted as &
complenentary method of corop improvement, I% is probably the
best method vhere the objectiive ig to effect o specific chamge
in otherwise acceptable genotypes. TG-14 and Spanisﬁ Improved'
were fownd to be odepled and promising with more or less stoble
performance and yield potenitial under upland conditions during
kharif as well a3 in rice fellows during sumnmer. Bub they are
longer in duration by about 15 days under summer rice fallow
| conditions eg therc is & gep of only aroumd 20 deys available
during this season. Rice fellows in Kerela is one of the non-
traditional potentizl srees for large scale cultivation of |
groundoute Bub as peinted ont aptly by Helr (1978), the lack
of adaphed promising varietles maturing in 90 days or less is
the limiting foctor for commerciel production of groundnut in
summer rice fallows. £&s such, the prime objective for induced
nutagenesie in the vresent investigetion ls to evolve promising
genotypen neturing in 90 doys or legss to £it in the rice hesed

cropping systen during the summery season. The efficlency of
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geoundnud in increasing production, econcmic retwms and soil
fertility when included in wetlends during sucmep had been
proved by Anon. (1978 b) and Sasidhar (1978).

The recommendsd variety TliV=-2 and the two pronising verie-
biesy Tig.y TO~14 and Sponish Ipproved wore {;reatea with three
doses each of gexna roys; viz., 20, 30 end 40 krad ond the

results of the study are (dlscusged below,

(1) Bffects in the M, generation

Gernination of seeds was reduced by ganma rays end a
progresoive deeline in germination with inercasing dose was
roticed in all the variebies. This is in consongnce with the
carlier findings of Dorairaj (1979) end Sivasubramonizm (1979).
The reduction In gexmination can be due to the effect of
irradiation on the chromogome compliment or due %0 adverse
phyaiologlcal effects.

The gurvival wvas reduced by geoma rays in all the three
verleties. The reletionship between the peeentage of survival
end dose of radiation was inverse, Thi.s is In tunc with the
earlier reporté by Gregory (1968), Slvasubremonism (1979) end
Ratnasvwamy (1980). The freguency of survival could be an index
of the poel geraination m;)ri;ality as a result of physiologic
or toxic effects of radiatiomn, _

Reduction in plant height was observed in all the three
varieties on the 30th doy and the effect was dose deperdent.
Thio obgervation is in line with the earlier reports by Shivaraj
end Rao (1963), Patil (1966), Perry (1968), Sinha and Hoy (1969)
end Doreiraj (1979). The inhibition of srowth could be due to
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‘c;ytological and physiclogleal changes induced in the cell.
Jagathegan end Furdi (1965) have observed changes in euxin levels.
inaatimti.on of vitel enzymen, especlally those concerned with
respiration wag noted by Casarebt (1068). The height reduction
noticed on the 45%th dgy was negiigible indicating that the
deloterious effiects of radiabtion would have been overcome through
repleocenent of demaged zones in the affected plants by the
winjured meristan. |

Kivi (1962) hed stated that reduction in pollen fertility
in M‘l plenis ig a reliable persncter indicatbing the effectiveness
of mutagenie treatment. In the presant investigation, bae
fertility deereazsed with increapsing doses of gamms yays, though
the pattern of reduction was aifferont in  the thwee yverichies.
Regults of gimilar twend were rceorded by Bhatt et al. {(1961),
Gregoxy (1968), Frasad (i972) and Moull and Patil (1976).
Agcoxding to Gaul et al., (1566), the crypiic structural changes
in the chromosomes and chromosomal sberrations ave the causes
for M, sterilisy following raiiation treatmento. Nutagen induced
pterility may be caussd by chromosome mﬁ‘aaﬁima, factor mitations,
cytoplasinic mubations and physiologlesl effects.

Flents with chlorophyll deficient sectors wers found in
the k-fi’.i generation in all the three variciiss in low freguencies.
Yuch chimeric plente had been reported by Bliguex et el. (1961),
Patil (1906) and Sinha and Roy (1989). Gaul {1961) reported
thet the type of chinmcrism varied with the dose of mutagens.
COnsequent‘ 0 mubagenic treetments, chlorophyll deficient spots

were obaerved in the M, generstion of legumes by Blixt emd



Gelin (7965), They observed a close correlation betwean leaf
spobbing and mutabion xate end sdvoocebed Lits use oz a criterion
for peleciling M, plents for securing o higher yleld of nubations
in the 'Ha generation.,

" Various soris of morphologlcal abnormalitles were debected
on the My planits of ail the three varieties, Among the sbaormal
plantg, otunbed and duards aere iwmporient. Horlier workero like
Aghri and Coldin {1965), Senjeeviah (1967), Prasai (1972) and
Mouls end Patil (1976) slso had recorded different types of
abnoymal plants. Iroduction of duards mey bs due to the inecti-

vation. of respiratory enzymes by refiiation..

(it) Bffects in the i, "generation

Ohioroﬁhyll auﬁétiéns have be_a ﬁidely emmléyed féf |
mssessinb the ef:ectivenc"s of mutaéenio treatmﬂnts in highex |
pﬂanﬁs. The @requqncy of chln“opaylm mutationa incraosed with
xncreesin@ ae es of gagma TOya. 1n all the threae vvrﬁeties. Thie
findiug is in egreement with the earlier rcyorts of Arzumanava
(1970) and Sivesubremoniam (19?9). |

Albino, Tenthe, Chlorins end Viridis sve the chlorophyll
matants observed and the velative percentages of these mubents
vanled in the different treotmecis. A wide spectrum of
chlorophyll pubations have been recof&eé by Patil and Bowra (1963),
Gregory (1968), Patil (1073), Tai et al, (1977) end
Sivasubramnonien (1979). 1In the preeent stuﬁy virldls was the
moet freguent type of chlorophyll mubatlon whereas albinoe was
the leagt.

The effectivences end efficlency of mutagenic agmta
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depend on the neture of the orgenisn as e whole eg well as the
specific properties of the tissue treated in eddiition to the
propértie&a of the mubtegenic ngent. Groundnut had been proved
%0 be an apt material for genetic improvement through induced
matagenesio and gomme irvvedietion was ubilized successfully

by meny workevs like Shivarsj end Rao (1963), Sanjeevieh (1967),
Memon et al. (1970), Doveirsj (1979), Sivasubramoniem (1979),
Fraged end Xazul (1980 b) and Rebnaswemy (1980).

¥o definite relotionship was scen in the present study in
any of the verieties belbween doses of raliation and muitagenie
effectiveness. In TMV-Z and Spanish Improved, effectiveness
vag the highest at the highest dese of radiation twied (40 kred)
and in 18-14, 1%t was ot the intermediats dose (30 krad).

The biologlicel paremeters such as lethality, injury end
sterility vere comaldered in deternining the mutagenie effic.iency.
Aé in the case of mbegenic effectivences, mutagenic efficiency
too 4id not ;ahew eny specific relationohip with radiation doses
in  the three verieties. Sivasubramonlam (1979) concluded that
30 krsd is the most efficient dogse of gemma reys. Differentiel
response of genotypes %o verylng doses of mubegens were reporited
by mary workers like Bliquex et al. (1961), Toesh (1964), Ashri
end @oldin (1965), Presed (1972), Dorairej (1979) end Retnaswemy |
(1920}, | ‘ , |

A number of matants of prastical util:!.{-,y were isolated
during the presgent investigation. Farly flowering end early
maturing mmtents were recovered from all the three gesotypes.

Generally e2rly flowering plents vePe yarly ma.tu:l‘lzj__ng ag well,
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Siz matonts in V-2 and three each in TG=14 and Spanish Tmproved,
maturing as carly as in 85 daye were isolaeted. It may be nobed
that THV=2 and T6~14 hed taken 106 daye and Spanish Improved
104 dsys for meturity. Tius e reduetion of 19 to 21 days in
naturlty was seen in the early nubtenis. Twenty two matents
naturing in 90 deyg and ano;ﬁher 19 mubants maturing in 95 deye
were alge igoleted., Ferly mutents were reported earlicr hy
Patil and Thakere (1969) and Dorvairaj (1979). The exlgent
veyrietal :eqm.rment was tlme echiceved by isolating mutents wmatuzing
in 85 to 95 days. Some of the early mutants combine desirable
atroibutes like short and compact canopy, lerger raumber of pods
| and davk greem leaves. They could be used directly or in cross-
breeding programmes and no doubt, will pave the wey for the
officlent hervest of sunsoine falling abundently wnhindered on the
cunmer rice fallows gs vegetable oil end protein.
Tate flowering and late maturing mutents wers also igolated.
Such musanbts were reported by esrlier workers like Patll (1906)
emd Gregory (1968). As expected, oll the late flowering mubants
were late in maturity as well,
Some of the stunted and dwerf rutents hed shord gtature
and profuse branching giving them a bushy appearance. In such
plants the mein shoob apex stops growth end differentiation
very early in the ontogeny while the axilisyy buds carry on
furiher geowths Senjecviah (1967) observed varying rrequancies
of duarf mbtents uwnder Aifforent doses of radiations. They
reported that guch mutants wers more freguent with gamue yays
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than with x-rays, suggesting that the locus or locl concerned
are more sensitive 40 gama:raya then x-rays. Anon. (1960),
Patil (1966), loull end Pa‘oil (1976) exd Dorsiraj (1979) have
algo reported dwart mutants. .

Tell mntantl g u:ell eg 8 very compact mtant wers
isolated in the present study. The increased height in the tall
matant wes duc to the longer intermodes. The compact rmatont
vag with derk green leaves agnd failled to set pod. The very
compact nature of the nutent is due to0 the retaxded growth of
the main ghook. The inteques and pepioles vere compregsed.
Hemmong (1953 a) reported a 'Cup mtant’ charscterised by a
cormplex of morphological features whieh_ werel sgeribed %o
pleiotropic effects of a single gene. .Mouli. snd Patil (1970)
had isoleted & mitant with suppressed growth of primory branches
and reduced pod setting. _

The " non=branching mtants obsei'ved during the present
1nvestigation are rare in groundnut. Semi-spreoding mitants
vere obtalned from bunch perent. Mubtents with altered habit of
growth hed been veported by dnon. (1960), Gregory (1968), Sinha
end Roy (1969) end Arzumencva (19703.

Viable mitents with changed leef size, shape, colour
end leaflets such as little leaf matent, curly leaf mutant,
narrow leaf rmutent, dark green mutent and matant with gix leaf-
lets were noticed in the present work. XIeaf mutants of these
80rte were reported by grourﬂnut matation breeders like Gregory
(1956), Anon. (1960), Bhait et al. {1961), Imezy et al. (1965),
Gregory (1968), Dorairaj (1979) end Prosad and Kaul (1980/()
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Mutense with altered pod characteristics were also
igolsted. These iﬁcluﬁe gmall poded mutant, bold pqded mubant,
deeply pod consﬁricted mtant, shallow pod sevting mitent ‘and
single kernel mutant. Such zutents heve heen roported by
Gregoxy (1956 b), Patil (1966), Houli end Patil (1976) end
Dorairéj (1979) . Dozmant mutents were also detected during this
study as reported ecarlier by Patil (1960) and Frasad and Kanl
(1980 b). |

In some of the viable mutants isolated several characters
have similbancously changed. Hemmons (1953 a) recorded e 'Cup
mutent® characterised by a complex of morphologlcel fentures
which were ascribed %o pleietrspic effecte of a single genc.
Achri end Goldin (1965) observed mutations involving two op
three characters at a time and guggested thet this ney be s
pleiotropic mitant with gynirone effect. The loss of a chromosome
gognont mey also result in such effectn as stated by Pebil (1966),
According to Muller (1956) such muliiple phenotypic effects of
mibaticn night be duc 50 the pleiotzopic gene action or 'mutation
clusters due to the clustering effect of rubagenic lonizetions',

in the present investigation on induced mutegenesis, in
three seleched groundout genobtypes, &8 wide spectrum of both
acajemically and cconomically significanﬁ vieble matants have
been lsolated for immediate snd fubure use, The resulis
indicate that gromdnut is highly éui-_!;able for genetic inprovement
through induced mutogenesis as suggested by Gregory (1956 b)
and Nordem (1973). The suggestion of Misra (1980) that induced
metogenesis ip o tool for breeding for earliness in groundnut,
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hos proved to be significent.

The present invesbtigation has thus brought out certain
vaiugble informetions of immefiiate and fubure ubility in the
gemetic improvement of groundnut, The studies on verlebility,
heritebility, genetie aivanoce, corrclation snd peth enelysis
involving 80 divergent verigties in the traditional uplanis
gnd in the non=traditional bub highly potentisl rice fallous
during eummer indicate ﬂhé relative importance of the variocus
components of yield. This information will gerve es a valuable
bool in effecting reliable spelection for identifyin@; varieties
pulted to uplands end weblonds. It is evident that there is
cnorpous genetic variebility for the important cheracters end
23 such ample scope fow. gemetbic improvement of this crop.
Further more, the study has cnabled the formulation of the
eoncept of e 'Plant type' in groundnub for the ralmy and cloudy
kharif in uplandg as well as the hot and clear summer in rice
fallova.

The evaluation of variebles undey the_aylanﬁ and rice
fellow condltions brought cut that the varieties varied widely
within and betueen the situstions sud thal the envivonment pleys
e vitel role in the expression of the differént cheracters,

. T6~-14 in uplands and T&=-3 in vice fellows exe the highest
yielding and were far cuperior to the recomnended verieties.
However, TG~14 and Spenisch Improved arc consisiently superior
gt both the situvetions. The high yield poteanbial of these
verieties can be further confirmed by multilocational testing
and then recamended for leprge scele culiivation. This will
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enhance the productlon of the crop in the State In the immediabe
fubure. Cerbain varieties ave giving setisfactory pod yield as
well as very high houlms yield., Hence the possibility of utilising
guch vorieties ag 'Qual purpose vaﬁetiea“ for vegetable 0ll and
green nabter has t0 be explored. | |

A large number of wubents of acedemic end presticel signi=
ficance were isoleted folloving germa, 1I'radiabion. Barly maturing
mxbants fitting wel.. with the rice hased cropplng aystan are of
| greed practical utilii;y,' Some 0:£‘ then ere Gwarf and campact with
larger rumbey of peﬂé. | They P be utilizea direotly for the
sumer rice f21i ous or éan bs usea as the genet‘ie bhasis fcr
further erosg breeaing nm@ammes. "‘he yield potem;ial of these
rutents have $0 be further gvaluateds It is surc that these early
mubsnts will p.—,vve the way far the effi eient and wide aﬁreaa
harvest of sunehine from sue rice fallows of our State. The
dwerf end compact m’oants isolatea can be more idea'l for companion
cmzming with taploea end dese:ﬁres ‘f‘ur'ﬁher evalu&tion in this line,
Tho z:opular vam.eties are gmeraa.ly 00 cxcesgive in vegehbative
luxuriance dfld ag cuch have low harves‘b index. ‘qame of the
mubanbe igolated ars duarf as well ag compact with derk green
leaveé without excesoive vegelbs.j;ive‘ growth a.mi. such mbants are
worthy of exploltation. The gemetic repources gabhered and
evalugabed in the present enfleavcur will tlms be of great valuo
in i‘uture n:rcg:amea fop the geﬂetie improvement of the crop

in the ut@.ue.
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SUMMEARY

Inhaveing the produetivity of groumdnut, the most important
0il sced crop of the country, is an ursent need from economic and
nutritional points of view. CGroundnut iz a lesume with wide
edaptabllity heving s number of aidvantsgoous ebtributes. In
Kerele, the crop is traditionally cultivated in uplendas during
Iharif, A non~treditional, but pobentisl arca for this crop in
the State is the summer rise fallows, However, no systematic
worlke for the genetic improvement of this crop hes been undertaken
in thig Stete. Collection and evalustion of germplaen ie an
essential pre-requisite for en efficient breeding PrOGTanme
Blometric stuiles on economic attribubtes with reference %o the
opecific situations will be of @é;at value 0 the bLreeder in
effecting selection. Dvaluation of available materisls can yield
results of immediate utility. The deficlencies, if any, in the
naterials co idemtificd could be reotifiecd by corrective breeding
proceedures. The present investigation wes plenned and wnderbeken
with the ghove objectives. The salient vesults obbteined snd
conclugione drawn ere summarised here.

A gernmplasm of 83 divergant verieties of grouwndnut belonging
%o the three habit groups were eollected from various centres and
put to prelimizary evalvation in uplends during lthorif 1980. Five
mora voricties were gollected and the ensire germplacm of 93
entries were evaluated in rice follows during summer 1981,
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Elghty verieties were selected for biomebtric studics in
the uplends during kharif and rice fellows during summer. The
trials were lald out in Randomiged Bloclk Desipgn, replieated thrieo,
et both the situations Ffor the egtimabion of paraaeters of
veriebility corrvelation end path enalysls. Deta were recorded on
2% metrlc cheracters. Anelysie of variance wes done %0 test %he
si@aificanea of varietal differences for all the cheractsrs at
the t,wd plituations. Estipates of genotypic, rhenobypic and
enviroﬁmmtal ébefficients ‘of vaviation, heritability in the brosd
senae, ganebtic advenee at 5 per cent Intensity of selection and
corrclation coefficients ab genotypic and phenotypic leveles
between yicld end the other twenty two cheracters end ameng
themsélvea we:::e compubed, Path coefficlent anslysis for pod yield
et the genobypic level wag aleo made for the two situationg.
congidering eight cheracters es caupal fachtors, viz., nuwber of
flouers, length of top, mumber of basel primery Lranches, fresh
weiglit of pods, haulmg yiecld, mwber of leaves, number of metuve
pods and 100 pod welight.

The verietios differed significantly for all the 23
eﬁsmctera in uplonds during kharif and rice Tallows during summer,
The wide veriebility in respect of all these characters between
the varietics st both the situations was further demongtrated by
the vaét diffevences in the mean values. The verieties gave
differentiel performance at the two situations. The infiucnee of
the environment cn the expression of the various chavacters, in
generol, wes very high. The pavemcters of variability showed
aonsideragble diffevences among the eharacters within and betuween
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the situztions. %There were algo differences in -thcz:a direction and
strength of reletlonship betuween cheractera from one situation o
the obher. .

Duping khavif in uplends, the g.c.v. was the highest for pod
pet followed by number of brenches, houldms yield and nmber of
nature pods. Dry pod yield chowed moderalte g.c.v, Oil contend,
durstion npto flowering and maturity had low Z.C.Vs 204 DGV
Fuogber of immature pods and branches had very hipgh peCeVe ToCeVe
wag the highent for nunber of immabture npods and the lowest for
Gurstion upto naturity followed by shelling percontage. Hepite
ability was high for gpread of flowering, duration upbo meturity,
100 pod weight, 100 kernel weight end mhelling porcentege. Fod
yield had gob moderate heritability. Geneile advence was high
for pod s.et._ number of brenchos, haulns yield, number of mature
pods and flowers. 0il coatent, duration upto flowering ond
naturity recorded low genetisc advance. Nigh heritability combined
with high genetic afvence and g.c.v. was geen . for pod set and
mmber of branches. High heritsbility coupled with high genetic
advenes wog shown by number of flowers, haulms yield and 100 ped
weight, loderate herltability and genetie advance were nobticed
for pod yield and number of mabturs pods, High heritability and
noderate genectie advence were found for spread of flowering,
plent helgbt on the 50th dey and 100 kernel welght whereza high
heritability end low gonctle advance were geon for dyyege and
ghelling peveentoges, duration upto Clowering and maturity end

0il conbent .
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Yield was hishly correlasted pogitively with fresh welght of
pods, nunber of nature pods, pod seb, nunber of immabture pods end
dryage percenbege of pods et the genotypic end phenotyple levelg.
Days to naturity and 100 pod welght moderately eb the genotyple
level and number of flovers highly end number of bessl primory
branches moderately ab the phenotypie level were algo correlated
vith pod yield. Highly significent negabive cerral@im of pod
vield ves seen with plend height on the 50th day and moderately
si@aificanfa negabive cerrelafsion with height of mnin shoot snd
length of 4op ab the genotypic level. The fresh welght of pods
ugs found to be correlapted gignificantly end positlively with
duvebion upto flovering, number of branches on the 50th day, heulng
vield, aumber of mature pods,; pod set, nunber of immabure pbds and
100 kernel weighd. Wumber of mature pods was correlabted posibtively
ard significently with fresh welght of pods, pod seb and nusber
of immature pods. Significont negotive correlation of number of
mature pods vith 100 pod weight emd 100 kermel welght wes noticed.
Howlms yield reglstered signiflemnt positive eorrelatlon with
duvation upto flowering end maturity, number of branches end leaves
an- the 50th day, vumber of flowers, helght of main shoob, Lengih
of top, number of basel primery branches, Ireeh weight of podsy
~ number of leaves and 100 pod and kernel welghty, There was
negative correlation for 100 pod and kernel weights with shelling
poreentoge; bubt high positive correlation waz seen between 100
pod end 100 ke::ﬁel weights. The correlation between oll conbent
and 100 kerncl welght was negabive.
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: - Presh welght of pods, 100 pod welght, haulms yleld and
nﬁébgr of moture pode hed diveet positlve effects on pad yield,
Frosh weight of pods hed posidive indirect effects via length of .
top, haulos yield, end number of mature pods. The indirect
effects by 100 pod welght through haulms yleld end number of
nature p@&ﬁi were pogitive. Heuvlns yleld was noticed to exert
positive indirect effects on pod yleld vie fresh Q@ight of poda,
nember 6f mature pods end 100 pod welght. Wamber of mature pods
had positive indirect efiects vie alllcharacters exeerd haulms
yield and 100 pod welght. Bubt length of top, mwmber of basal
primery brenches, muber of leaves and rumber of flowers exerted
necative direet infiluvence on pod yield. The residusl velue .
obbalned was very low indicebing thet this model covers elwoot
the entive geretic vorlzbility for pod yleld.

The studies on correlation and path analysis indieated
that genotypes of mediunm duvration with mediunm compach cenony,
lavee number of begal primary brenches of short intcrnodes,
moderate ouubey of derk green 1gaves, noderakte nuober of {lowers
end setting norve number of mediun sized pods of heovy welght will
give a higm,yielé of fresh pode which with a high éxyaga,
pereentage will resuld in a bumper crop in the gplanﬁs during
Khewdfs | .

in gunmer rice fellowe, the mmber of braachey on the S0tk
day dhowed the highest g.c.v. followed by nmmﬁar af branches
end pod pet whereas it was the lowest Tor duration upto maturity

Polloved by o0il ecubent, ohellinz percentoge and duration upto
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ﬁ.oweri.ng. Pecave wag the maximm for number of branches on

t‘.he 50+h day while 1t was the m.i.n.i!mxa for duration upto matunty.
mmbsr of im.aature pods reeorded the higheat c.c.v. while du:eatwn
upto maturity recorde:i the lowest. Pod yiold registered hi_gh
p.c.v:.' anfl SeCeV, than,g.o.'v‘. Generally g.c.ve wes less than the
eérifésponding PeCoeVe fOT all the characters ag theh in uplends
indicating the profound influence of environmental effects on

a2ll thege characters.

Spread of flonr.erlng hed go» the highest herlitebility in the
broad senge followed by 100 pod welght, duratiem upto maturity
end flowering. Fresh welght of pods recoxded the lowest
herltability followed by dvy ped yield. Genetic sdwnee wap the
highest for nuamber of branches followed by pod set. It wags the
lowest for duration upto matuﬁty foliowed by’ ghelling percentage
and pod yleld: G.c.Ve, horitability and genetic sdvence were
high for nmfbe“ of DLrenches, Llowers, leaves aﬁ& pod set. Both
herltability end genetic edvance were high for number of flowors,
spread of flm;ering, anvnber of branehes s leaves, pod seb and
100 pod welght., High heritability, but low genetic sdvanece wes
geen for Guration upto flm;:ering and maturity, 100 kernel weight,
shelling percemtage and 0il content,

Bdi}h at the genotypie ond rhenobypie levels, yield was
highiy and positivoly eormlaﬁed with plani height on the 50th
day, length of top, fresh wéig‘ab of pods, number of matuve pode,
pod set, namber of impsture pods and ciryag;e percentage. At the
genotypie level, pod yieid bad high positive correlation with
height of nmin shoot and shelling percentege snd at the phenotypic
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level with nunber of flowers end heulms yield. Hoderately
significent poeitive correlation wes 2lso seen et the genotyple
lcvel between pod yield end oil content. A% the genotypic level,
pod yield ghowed highly significent negative correlation with
duration upte flowering, number of byranches epd leaves on the
50th day end rumber of flowers wheress it wes moderabely oignifi-
cent with number of bageld primary brenches and number 0L branches.
There wes sigmificent nagetive correlation at phemotypic lewel

. between pod yield and duration upte f£lowering.

Fresh welght of pods was correlated slgnificently and
positively with plant height on the 50%h dpy, duration upto maturiiy,
height of mein shoot, length of top, mumber of matuve pods, pod
sebs number of immature pods and 100 pod end kernel weights. The
mnber of mature pods weg corrclated slgnificantly and ypositively
with plant helght on the 50%th day, fresh welght of pods, pol set
end shelling porcentage. Length of top hed positive correlation
with plant height on the 50th day, duration upto maturity, height
of mein shoot; pod set, 100 pod and kernel veighis and shelling
vercenteges Heulng yleld, duratlion upto flowering and maturity,
fresh welpght of peds, number of leaves gnd pod set were poaitively
correlsted with oill content. Helght of main shoot is positively
coyrelabed with plent height on the 50%h day, durabtion upto
meturity, length of tops fresh welght of pods, ped gety, 100 pod
end kernel weights and shelling percentage. Shelling percentage
recorded positive aignificant corrolation with dryage percentage
and numbeoy of maturc pods and negabive correlation with 100 pod
end kemmel weights. 100 pod welght and 100 kemmel weight had
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negative, non=gignificant correlation with oil content. Highly
significant positive correlation was seen betweén duretion upto
flowering and maeturity and negative non-_signifi cant correlation
was seen between pod yield end duretion upto meturity suggesting
the possibility of obtaining genotypes combining high yield with
short duration.

Fresh weight of pods hed the highest positive direct effect as
in the uplands. It also hed exerted positive indirect effects
via number of leaves and number of mature pods. Number of leaves
hed the second highest positive direct effect and it had positive
indirect effects through number of flowers and fresh weight of
pods and negetive indirect effects through length of top, number
of basal primery branches, hsulms yield, number of mabure pods
end 100 pod weight. Number of flowers exerted apprecieble
positive direct effect and the indirect effects of number of
leaves and 100 pod weight vie this character were also positivé.
The direct effect of number of mature pods on pod yield wes
positive, buit low when compared to its very high positive
correlation. Tength of top; number of basal primery branches,
haulms yield and 100 ped weight had negetive direct effects on
pod yield of which that by haulms yield wes the highest followed
by number of basal primary branches. The low residual effect
testify thet a very high proportion of the geqetio variability
towards pod yield had been included in the analysig.

The correlation and path analysis gtudies had given the
clues for visualising an ideal plent type for the summer rice

fallows. A plant with compact medium tall canopy with moderate
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number of bagal brenches of short intermodes, moderabtc numbher
of dark groecn leaves a.mi carly in flowering, producing more
number of flowers and metting more number of medium piged pods
with heavy kernels of high oil content, will mature early and
produce g heavy yield of fresh pods of high drysge and shelling
percentages. Such a plent can be scconmodaeted in lese space s0
that productivity con be enhonced econsidersbly from wnit aree in
unit time.

In the preliminexy cvaluation at both the situstions, all
the varieties came up satisfectorily, revealing the wide sdepta=
bility of the crop. The varicties exhilbited great veriabillty
in 2ll) charasters in general and cconomie attributes like
duration, yield of pods and haulms in particulsr at both tho
sltuations. The response of individuel verietics elso diffeved
coneiderably with the aituation saggeéting that seporate gelection
ghould be done for cach situation. Upder uplond conditions, the
highest ped yield wag recorded in AH-6915 followed by M=13 amnd in
gumer rice fallows in T6=3 followed by T6-19. However, & fou
varieties such as BG~14 ond Spaniaaﬁ Improved were consisbent S.n
yield at both the situations end at, both the situstiong they were
superior to the two recommended verieiies, Vize, THV=-2 and THV=7,
Thirty promlsing verieties inélu&ing the recomended ones ware
selected and eritically evaluoted under both bhe situationg.

The Aanalysis of variance for the characiers done separately
for the two situations revealed thet the varieties dlffer
slgnificontly in all the 15 chovecters in the uplends during kharlf
end rice fellows during suwmmer. The pooled analysis chowed that



237

allfthe-characters oxcept length of top hed chenged according to
situationg. This agein indicates that selection for the two
situations has 40 be made separasely. Géneraily varietias vere
earlier in flovering end in neburity in rice fellows than in
uplands. In the uplands, Dxotic=0 and in the rice fellows TG~17
and BC.35999 wére $he earlicet in flowering while M=13 wes the
lattest ab both the situations. K&=61-240 and Jyothi were the
carliest to mubure in uplends (10640 days) whereas Exotle~6 was
the eariiest in rice fallows (95.0 days). THV=2 end THMV~7 hed
seken 115.0 and 107.7 days in uplends smd 106.7 dnd 98.3 days
in' picec fallows yegpectively. At both vhe situations, H=1% was
the latbest in duvation. Date flovering varicties wers founid
o be late in maburity s well.

In length of Lop, 18-14 wes the shorbest while THV«3 wag
the longest in the uplandg. Under bthe rice fallows, THV-2 was
the shorsest end Gangegurl the langest. 7The length of top was
genezrally moye in uplends then in rice fallows. The pooled nean
of the character ranged from T4.5 cm in TG=14 to 101.5 cm in
V=3, The mumber of brencheg ranged from the minimu of 6.6 in
£0.112027 %0 the meximam of 18,0 in £¢,.119704 in uplando end 5.1
0 B-353 0 14.6 in ICG-3850 in rice fallows. “THV-2 ond THV-7
produced pignificently louer number of branches than the top
zansing varieties ab both the situabions. in general, brenching
wags more in uplunds bthen in rice £allows.

IThe nurber of nature pods per plant renged from as low as
10.57 in Ali=G215 o as high as 29.10 in T6-14 in uplands and

from 8.23 in Gengapuri 4o 18.25 in FPollachi-2 in rice fallowas.
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The recommended verleties produced only sigzifigently' lower
nambey 6i‘.maﬁure pods then the bebter varietlea., The number of
immpbure poﬂé per: plam‘;, renged from 2.40 to 6.33 in uplonds end
from 1.78 to 7.93 in rice fallows. Manber of mature pods wers
generally higher in uplands then in rice fallows ags against the
cage of imnsture pods. ‘ | , '

| Ec.»‘l-‘té'?m and 16&—3859‘@0&1109& the meximum of 2228% g ead
the niniwun of 1066 g respec:tivaly of fresh pode per plot in
uplands vwhereas T6=3 end TMV=-T produced the nexinum of 1584 g
and the minimum of 893 g in »ice fallows. The three top renking
varleties ln uplanda, viz., EC,115704, TG=14 end Spanich Improved
were on par. The top ranking vaa:'iéty in rice £2llowd, Vig., 1G=3
wags followed by 8 other verieties including 16-14 and Spanigh
Inproved which were on par. lence TG-14 snd Spenigh Improved
were anong the top ranking varieties in fresh weight of poda ab
both the sitwations, E‘hey' wore superior to the recomenaeﬁ
verieticn ab both the sliuabions., The fregh welght of pods per
plot ves higher in uplends then in rice follows as the mumber of
mature nods per plant.

The havluog yield per plod waes the highest for 1CG~3859 at
both the sltuations. In the uplands, THV=2 and RIV=T7 were
gtatistically on par with the top ranking varieties, but in the
rice, fallows, both of them were inferior t0 the top renking
variety. Contrary to fresh welght of pods, hanlms yield was
more In rice fallows then Iin uplands.

During kberif in uplonds, the pod yield per plot was the
highegt for TG-14 followed by Spaniech Improved, T6~17 end
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IG.112087. The two ﬁop ranking verietles wore on par and were
saperior ¢ the recoumended varieties. Wnen the yield of the
bebier recommended variebty, vizs, TiV-2 was 3420 kg/ba, that of
the top ranking variety, viz., TG—"M, was 4650 kgo/he followed by
Spanigh Improved with 4356 kg/ha. Tmmo T6=14 ylelded 36.45
percentage over MiV=-2, %0=3 wap the highest yieiding variety in
smmer rice fallows followed by Pollachi-2, Spanigh Improved,
TG-14, £0,112027, Pollachi=i, THV=9, IC.35099 end BC.36892. ALl
thege nine varicties wers statistically on pare. They were
guperior 4o both of the recommended verieties. The yield per
hectare of TG=% was 3238 kg while that of TMV=-2, the betier of
the two recommended varieties was 2378 kg/ha. Thus the percentage
inecveape of yield of the top ranking variety over the hetler
gtendard veriety wag 36.14. T6~14 and Spenich Inproved were found
to be, howevery donsistently high yielding ab both the eituetions.,
As the number of meture pods per plent end fresh weight of pods,
pod yield was generally more in uplends than rice fallows. |
Pollachi~2 and M-13 in uplends whereces KG-561-240 and
BC.36892 in rice fellows hed the lowest end the highest 100 pod
welght respectively; the ronge belng from 55.7 to 115.3 g and
7046 to 142.4 g. 100 pod weight of TNV-2 end TMV-T in uplands
vere 85.4 g and 80.7 g and in rice fallows was 107.5 and 835.6 g
respéctively. In the case of 100 kernel welght also in uplandsg,
Pollachi~2 e li=13 and in rice feliows, BC.21118 and EC.119704
were the lowest end the highest, the range being 34.0 to 7T8.7 g
and 34.1 to 57.1 g respectively. 100 koymel welght of TMV=~2 and
TiV=7 in uplends was 49.4 and 42.7 g and in rice fallows wes
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53¢4 and 40.8 g.

The dryage percentage was the highest in TMV=9 (73.2) in
uplends whereas In the rice fallows it was the highest in
EC.112027 (71.6): Both in uplands and rice fallows, Gangapuri
hed the lowest with 50.0 and 51.3 perconteges respeetively. The
shelling percentege ranged from 52.3 in Gangapuri 40 B80.2 In X
EG=01=240 in uplands, In rice fallows it was the lowest in
Big Japan (57.4) end the highest in EG=01-240 (81.4).

The oll content ranged from 53.6 in AH~0915 %0 42.% pexr
cent in uplends while in rice fellows ih renged from 42.%1 per
cent in M~13 0 54.2 in S9=7=5-13, The o0il recovery from TUV=2
was 47.6 per cend and that from TMV=-7 was 45.0 in uplands end
47.0 and 48.4 per cenbt in vice fellows respsctively. In respoct
of protein content, both in uplands and rice fallows, M=13 wag
the higheat with 31.5 and 29.9 per cents respectively. FProtein
TCCOVEDY was the lowest for TMVU=10 in uplanc‘ié and riece fallowe
with 22.5 and 22,9 per cents respectively. .

The performence of the 30 selected verieties in the uplends
during kherlf and rice fallows during summer revealed thab
varietios vary in vespeet of the different choracters st the .
two situations and that the chavecters varicd from one situation
1o if.hé cther. The promising varieties for upland conditions
were TG-14 and Spenish Inproved and for gummey rice fallows were
TG=3y Pollachi-2, Spenigh Improved eud TG-14, in thet order,
However; TG-14 and Spenish Improved were foumd to be promising
conglatently abt both the sitvationg with other desirable attributes
like high shelling pevcentsge, 100 pod end 100 kernel weights.
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Tﬁe oil emd' pro‘tein recovery were also high, In yield, they are
guperior to the recorzﬁendeﬂ varieties and are more or leso squel
in duration with them. As such these verieties cen be utilised
at both the gituations with sdventege co stability in yield in
groundnut is a quite desireble vavietal requirencat . '

liowever, none of thal verieties were found o mature in 90
deys sc a8 %0 £it well to the summer riee fallows which aze
generally having o meximum fallow period of 90 deys. There fore
e corrective breeding progromme wos initiated to rectify the
defect of late maturity in THV=2, the better recommended variety
end the two promiéing variéties,' Vigay TG-14 and Spanich Imﬁroved
thmugn induced mubagenesis by treating peeds with gamma rays at
three doses each viz.. 20s 30 ond 40 krad,

Gcmmation of seeds was reduced by gemnp :eays ancl a
progreasive decline in germingtion with increasing aosﬁs wag
noticed in all the wvarieties in the 1\11 generstion. The purvival
was aléo redueed in gll the three varieties and the relationghip
between the percentege of murvivel and doses of irradiasbtion wag
inverse. A reduction in plant height was noticed iz s8ll the
varieties on the 30th day and the effect was dose dependans.

It was also noted that pollen feriility decreased with increasing
doges of gm rays, though the pattern of reduction wes
different in the three varictics. Plents with chlorophyll
deficient cectors weve obteined. A verlety of morphological
abnormlalitiea were noticed, of which, stunted plents, dworfs end
leaf variants were the majority.
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The frequency of chlorophyll mutations in the M, and Mé
plant basig increased with increasing doges of gamﬁa rayg in oll
the three varieties, the maximm being from TG-14. Albino, Xantha,
Chilorina and Viridis were the chiorophyll rmubtents obgerved end
Viridis was the most frequent iype wheresg Albino wos the least.
Ko definite relationship was geen in any of the varioties between
doge of pedistion end mutegenie effectiveness, In THV=2 and
Spenish Inproved, effeetivenens was meximm at the highest dose
of »edlation, vhereas in TE~14 it was abt the intermediabe dose.
Mutagenic efficliency too did not ghow any specific relamionahip_
with redistion doses in the thrce verleties. THV-2 end T6~14 ab
20 kred and Spenieh Improved et 40 Lved rccorded the naximum
mubkogenic efficiency based on lethellty. Deged on injury the
highest efficicney was recoxded at 40 kred by THV-Z2 end Spenish
Tuproved end at 30 Lred by TG-14. In relaobicn %o sterility,
mubegenic efiiciency was the highest et 20 krad in THV=-2 gnd
Spemich Improved wherees in 7G-14, it wes abt 30 krad.

A wide renge of viable mutents were isolated in the M,
generation puch e early flowering, carly msburing, late flowering,
late maturing, dwerd, sbunted, tall, cowmpacth, nnn~branchiﬁg,-
senl-sprecding, iittle leaf, curly leef, nerrow leaf, davk greem,
miltiple leatlet, sterile, smell poded, bold poded, deeply pod
constricted, ghallow pod gebting, single kernel and dorment seed
mitents. iIn some of the mutants, simultoncous changes in a
eonstellation of charceters were noticed. The non=branching
mtents Ovserved are of a rare noture. The early maturing mutants

igolated from ell the three varieties are of great practicel
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pignificence. Some of them combine desireble attributes like

' ghort end compach cenopy, dark green leaves end larger number of
podes so thet they cen efficlently £it into the rice fellows
Quring sumer. They will facilitate the efficient hervest of
gun shine gebting eburdently uwnhindered in thelrice fallous as
quality vogeteble oil and protein.

The studies on varisbility, correlation end path anslysls
shus indlcated the comparative importance of the differcnd
conponents of yieiﬁ‘in groundnut 0 be made use of in the
breeding of varieties suitcd t0 the two mzjor areas.. The studien
elgo yieldsl clucss for suggéstin@ the 'plent tygé‘ for both the
gltuatlong. The poseibili%y of obﬁélning bétter varietics for
the two sltuations through the eiploitaiian of genetic veriability
shrough selection has been higilightened. The verieties now
jdentified as high yieldérs in uplends and rice fallows end Hhe
onecs with shable yleld performance will be of immediate ubility
in cohsncing productivity. The various visble mutants isolated
cann be enployed to develop verieties which satiefy our requircmento.
The short duretion types isolated will eid the efficient
ubilization of the wetlands during sumer, being kept mostly

fellow et the present;
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. Appendix I. Meen velues for 23 chovecters in 80 verieties in.

uplandsg during Yharif.

§1. Teme oF Tare=  Flant  NO.O% To.0f  Duration NO. OF
No. varieties tion helght bronches leaves upto flowers
upho on the om the on the maburity
fiover- BHOth 50th 50th (ARays)
ing dey dey day
(days) {ecm)
1 2 3 4 5 G -
1. BC.21127 29,0 ‘4843 8.7 58¢4 © 110.,0 °  126.0
2, F0.21118 3540 45 o0 'Be7 5244 11443 122.0
Be BC.116596 5140 47.9 '5.% 38,0  110.7 7645
4, ICG=3659 37,0 42,5 177 105.9  130.0 16740
5. EC.21083 3040 4041 7.5 44,7 109,33 © 113.7
G, EC.115545 34 o7 29,2 1042 551 1277~ 15347
7. 80.21126 29.0 585  TT 55 1070 100.7
8. 1#0.24412 3143 54,9 5 oft 40,7  116.3 ° 114.3
9. 1C.24420 313 4643 6ol 42.5 12247 8040
10. E0.115678 29.7 63.00 6.9 44 .0 11240 873
11. EC.25188 25 o7 3563 949 5941 127.7 © 146.7
124 %0.24395 F3e3 4345 " 846 5345 102.0 160.2
13« E0.117872 397 4847 0.7 635 1277 - 164.0
14 10,39544 32s3 438 7.5 43,7 10943 10343
15. B3.21082 %043 45,5 846 57.0 ° 114.3°  140.3
16, 10,9811 33.3  54.3 1344 768 - 129.3 14140
17. E0.36009 30,0 43,8 8.0 49.9 ° 105.3 100.0
18. B0.24431 317 4T3 8.4 5041 105.0 © 15440
19. B0.21005 i oT Fedk Bu4 55.3 = 112.3 136,40
20, S=59=27 3143 41.0 TS5 48,7 © 1123 10047
21, A=5T4 32,0 4244 8.2 5145 11440 98.T:
224 E2.2100 5.3 4507 0 Te2 49.7 = 109.5. 97 40
25, ©.,29121 %7 o5 £2.8 14 57.9 . 130.0.  130,7
24, EC.28446 29,0 499 649 48,9  120.7 10943
25. R0.112027 317 44.7 ToT 4742  112.3 15640
26, E0.36890 3243 3147 844 70.1 127.7 135040
27 B~353 29.7 491 845 55.8  114.7 14143
28. ECL.117873 30e 35 48 9.5 47.8  115,0 14043




Appendix I (continued)

81, hene oi Dova=. Plant No.o% No.0of  Dorasion No. of
No. wvoerlictics tlon height branches leaves upto flowcrs
' upto on the on the on the mneturity
flowver- 50th 50th 50th (ays)
ing day asy dey -
(Gaya) (em) -

. 1 2 3 4 5 6
2G,. EC.11132 29.0 55«5 6.9 467 1100 . 1533
%0e. 10.9808 295 4967 05 49,3 1153 13543
3. E0.21079 B3 s T80 93 6647 1223 1243
72. B0.20954 3940 36,7 13.2 7043 130.7 94.0
3%e- FC.00138 333 372 8.7 4847 120.3 106.7
34, EC.35999 2043 49.3 Qe 529 111.7 T4.0
35, I0.21052 3145 44 40 8.9 539 110.0 100.0
36, Al~6915 3167 42449 10.1 6243 120.0 108.0
%7. EC.24450 317 4449 7.8 49.7 110.0 94,6
28. GAUG=I 5847 5862 Tet 391 108.% 114.7
30, J=11 %240 4325 79 55«83 1163 101.0
40 M=13 5740 3248 1349 €0 ok 13140 1703
41, M-37 2547 %1 ad 10.2 769 130.7 1415
42.- Spanigh %240 4541 8.8 55.9 114.0 116.7

~ Improved : » : . .
43. B=200 297 5749 8.7 5045 11767 11043
44, Dh=3=30 30T 40,0 0.9 4243 1177 G943
45, ) J}’th e Re 91 6‘5 48,7 1093 118.%
46, THV=9 LY 4646 745 4442 1100 92.2
47, TMV=10 22,0 3240 10.0 51.8 112.3 111.0
48. ) 1}30‘.297 3543 42o3 6 3 41.8 121 ol 103.7
49. AH=3253 . D243 £G.7 75 4543 107.7 1507
50, AR=B11 5240 5869 549 985 118.7 1047
51, EC=-21078 5343 459 T3 45 o 1093 94.3
52, HNo.70 3163 47«8 T4 4%.7  110,0 103.3
5%, USA=D3 75 «0 29 .4 68 41.9 1107 1%0.0
54¢ G270 2841 605 Be2 5143 108,3 8243
55, Russle~319 29.0 594 6.5 AT +9 107.7 90.0
56. THV=12 5263 47 +1 "Fadk 5067 1207 1077
57. Almel No.1 2267 4%.9 947 53.9 1147 1213




Appendix 1 (continued)

To. of

3411

SI. Hamo of Papa=  Plent . NO. OF Dorebion NOe OF
Noe. varieties tlon height brenches leaves upto flowers
) upso on the on the on the - nmatarlty '
£iower~ 50tk 50th 50th Wley 5
ing = day dey aay
{days) (cm)
1 2 3 4 5 6
58, THT=2 %140 43¢5 6.9 49,8  116,0 84,0
59, KG=61=240 %240 45 41 75 44,8  110.0 1387
60, USA=123 29.7 5844 Bed 55¢4 1050 83.7
6%, TUT=1Y 23,0 5249 6 o7 4747 116.0 11167
62 " ‘Po:l,lacm-‘-2 a2 97 48 s 2 T !3, 46 5 107 0,_;7 105 95
63, AH.4218 3147 49.9 745 496 11,7 873
64, TG=3 26 .7 48,9 82 44.9 11443 102.0
65. TG-19 30,0 5043 9.1 58,3 11343 92.0
66. FEC.21088 3140 55 .40 746 49.7  124.0 9%.0
67, Nenki=E=10=17 33.0 4740 740 47,9 1217 95 40
68, Spenich 3207 4043 863 5%,4 1193 140.7
© peanub ' ‘ ’ '
69. Red Spanish  32.3 4441 7 o6 47.2 12243 148.7
70, Pollachi=t 3740 5% 44 7+9 6043 10943 8843
Ti. Exotic=1 30.3 46,7 8.5 53:9 M8 13340
7. THV=T 3140 4649 6.8 39.5 1133 9443
T3, Gengapurl 34,0 38,1 845 56.8  123.0 6543
74, Blg Jepen 3443 34,3 1140 602 12640 1407
T5. T0.20957 3140 524% 8.6 51,7 1100 1743
76, No.295 3043 50.3 75 55.8  112.3 1243
T AU=4128 3443 3740 749 5041 12640 1325
78 Co=1 510 42,5 Te2 48,1 11747 9343
79, Ugande local 29.3 467 757 5041 10943 108.0
80. I0,.21070 30,0 29 o4 846 52,0  109,3 100,47
Range 26,7 = 2942 = 5,33 = 380 = 1050 - 74,0 =
397 5844 177 10549 151.0 17443
CoDe 2.77 8.23% 2448 19.08 24 432




Appendix I: (continued)
ST, Spread Heipht  Longlth Wo.0f  Wo.of Fresh  Naaing Wo.0f Ho. of

Ko, of of main of top hasel bren~ welght yield leaves mature
~ flower- ohood (cm) prinery ches of pods (green) pods
© ingep> (om) bran- (9 er per

ches plemt plant
, : | ff-;)
T8 9y 10, 1M 12 13 - 14 1B
1o 74,0 837 885 6.9 9.3 29.6 82,8 89.1 229
2. 6943 9049 87.3 8.5 10,9 32,0 99.4  91.1 21,3
3¢ 49,7  MT7S 175 6atC 6.6 21,8 79.9 6840 13.2
445543 T 17,3 10645 1245 0 2461 3241 20643 145.3 16,1
5. 42,3 90,2 15,1 7.3 9.8 3041 121.9 879 27.4

Ge 56,0  103.9 €6.3 9.6 14,4 34,3 111.9  123.1 1.6
To 6843 95 0 93.0 79 10,1 8.8 1116  101.3 4.4

8. 70.0 104,17  109.5 4.9 641 2748 1004 83,4 1449
9o 5547 85T 86 Sb T TS 25 58,6 76,7 1447
10 600  121.6  123.,6 5.5 81 208 5.8 91,7 15.7
1. 733 83,6 8344 8Bu4 12,7 26.3 . 122.1 98,5 15.1
12, 68,7 10245  102.5 7.7 9.6° 310 111.2 96,9 21.9
13, 46,0 . 108.5  106,5 8,3 ' 119 311 19543 105.3 10,5
14, 57.3 €9.7 91.2 6.7 . 8.2 24.8 10442 8941 18.%
15. 67,7 10244 977 7.9 9.7 336 126.0 10449 51.7
16. 60,3 6641 661  11.1 . 18,3 . 27.0 11943 5066 13.5
17+ 57-()' 99,7 99.8 Tab 8¢5 28,9 © 8344 £9.0 28.5
18, 62.7 10495 9749 76 8.8 ¢ 30.8 < T8e7T Bh.1 21.5
19. 6643 757 T568  ToB - 8id 3244 7041 92.9 22.9
20. 64,3 07 46 086  ToT - Bu5 - 38,7 1177 80,7 29.4
2. 45,0, 92.1 95,5 7.7 8.9 34.4 69,0  98.2 32.7
20, 6440, 68,2 88.2 B0 : 9,8 - 27.% 743 5.8 189
254 7343, 81.7 817 9.3 ¢ 153 3042 12747 8649 19.5
244 67+0, 1153 1133 T0 - 8.1 32.% 108.9 8843 20.7
254 7643, .94.9 94.8 6.3 8e5 © 3041 8648 8641 20,9
26. 5440 96.6 9646 TS5 - 10,5 - 21.8 TTa1 1116 12,3
7. 61.0 8747 BTsT  Ted - 945 2742 1073 83,7 21.8




Appendix I

{continued)
I, Snread HeLghp  Lengbh NOe. of No. of Fresh  Heulms No.,0f No.of
Ho. of of mein of top basal bran- welght yield 1leavea nature
fiower= ghoot (em) primary ches of podas {(green) pods.
ing () (cm) chan= (2 per per
ches ?lant plent
_ )
1 8 9 10 11 12 13 14 15
29, 56,0 103.6  103.6 6,5 Bs5 2447 O4et - 83.6 1441
0. 67.0 1078 107.8 7.2 Be3 538 90.5 - 8342 194
3%s 00,7 9%..0 9347 TS 9.6 50.2 102.7 | 90.1 22.2
32, 64.0 109.8 1099 1.5 2041 4741 16543 . 126.,9 21.3
3%, 5543 8641 81.2 113 4.9 2647 104.4 9648 13.3
Bhe 40,3 109.6  109,6 8.5 10.1  38.3 1151 102.7 21.9
"35. 04,3 886 el T~ 9T 5443 1125  100.2 24,7
36, 52,3 92,1 90,8 8.8 125 31.7  128.3 108.3 1849
F7e 51400 76T 767 79 0,1 2042 8ied  91.8 19,3
‘38, 69.0° 8041 80,1 7.6 955 2.0 1049  77.3 2841
39, 7043 9347 937 Sl 944 36.3 99.9° 8447 2749
40. 4640 ' 83.9 8%.9 12,9  22.2 339 161.9 .126.8 17.7
41y 55.00  B3.0 83,0 4S5 15.7 28,1 1014 1235 1441
424 62,0 729 © 72,9 841 ' 9.5 3947 60,6 1085 2446
4%s 5543 9449 © 949 8.0 12,3 2wl 84,5 .101.1 22,0
Bhe 6705 9344 9344 T 95 3943 106.5 ~ 108.7 22.5
45, 69,0 . 83.7 7.0 6,3 C 8.3 Bia1 T1.1 68.2 2543
46, 50.3° 812 1145 7.8 .95 2341 92,1 111.%  16.0
4T+ 4640° 103.8  103.7 1.3 17.7 28,7 145.3 9847 1843
48. 6343 1163 116.3 7.0 840 2745 155 - 81.5  21.7
49. G5.3  B2.4 894 T3 8.4 28,8  T9.9 Bl 249
50 5540 7648  T6.8 6.7 . T.T 29.7 82.2 . 78.5 20.3
59, 67.7  98:0 98,0 7.9 9.7 10.4 1023 - 89.1 8.9
52, 5547 1079  107.9 6.3 .85  29.7 1005  77.9 1946
55, 7643 6240 62,0  Te3 10.3  25.9 60.2 . 89.6 23.0
54. 56,5 112.2  112.2 7.8 9.7 12.3 905  100.3 9.3
554 5547 103,3  103.3 7.0 Bet 2845 7.1 99.3 21.1
56, T17 10443 10443 Ta7 85 419 109.2 101.8  29.1
57+ 6943 104,0 1040 8.5 115 32.6 128.3  99.9 19.9




Apnenﬂiz I (eontﬁ.nueﬂ)

"1. Spveni Helght Yongth No.0f  Wo.0f Treah  Heulms Noe Of No. of

- Noes of of main of top basgel bran~ welght yield leaves nature
£iower= ss.xoct (em) primary ches of podd (green) pods:
Ing(deys) {omn) bren- (D per péxr

chesg et plent
, &)

‘ 1 8 9 10 11 12 13 14 15
58, 5%¢3 88,2 9843 Te0 7T 5443 95.5 961 18,3
50, Tle7  81.9 8% o2 65 845 2477 6849 - T0.9 2243
60. 57«3 10645 1066 T5 9.0 2643 8647 7 16,6
o1, 60-? T1.7 7103 TR 748 :’}0-1 789 9309 ’ 179
62, 62,7 92.4  94.3 6.6 85  3Be1 10,5 850 27,7
63, 36.7 815 88,2 Tl 8.9  FAS  91.3  92:2 22,1

- Bhy 846 939 959 8.5 9.9 3.7 1066 55 1849

- G5, 6743 105.9 1065 TaT g’ 32,0  116,3 1019  22.5

' 6{')‘ 597 95 7 057 Tt G2 42.5 1079 94,5 2240

- Gfe 5640 9447 947  Ba% B, 225  115,0 ' 84,5 21,7

C68e 52,3 84T 84T T4 10.2 %88  106:1  &@8.,3  28.4

69, 5747 98,7 987 TeT 0.6 28,7 105¢3 80,0 22,2

0. 5547 9949 999 8.6 B8 26,0 95,5 = 95.2 1844

C 1. 580 9635 972 76 0,7 23,0  89.6 1016  21.9

72, 5440 9319 956 6.7 ToT' 2645 83,1 1019  20.1

P T5, 3440 11441 194:3 9.6 12,1 20,8 1155 89,6 149
98, 49.0 1076  10Ti6 B4 15,9 25.3  100.7 104.8 1.7
‘M5. 63,3  103.6  10%.6  8i4 114 160 85,1 1035 4.1

6. 59,3 120,89 12049 T3 8,9 20,3 04,1 108.0 14.7
‘e 56.T  T9eT 799 6.8 Be3 24.7 9.4 86,9 2447
" T8s 4647 8043 8943 547 8.2 231 584 84,5 1649
79, 69,3  T6.7 79:d4  Te5 93 AT 7150 95.8 9.1

80, 54,7 87 5 37-"3 TS 906 \ 23-6 6441 - G045 175

Range 5440 = 62,0 = 62.0 - 49 = 6,13?— 848 = 58,4 ?: 6BO = Aod =
?6 o5 121 06 12306 1299 24 01 i 47‘9-1 . 206 . . 14-5 _-5 52 ol

CeDe 3,54 37 AT 15.74 2,03 3,30 8442 0 F1.40 0 2157 5.94




Appendis IT (continued) ,
BT Toroan= o, of Toy pod Diyege 100 pod 400 Sholi~  Oil

No., $Hage of imme~- pleld porcan= welght lkernel ing conbtend
pod eet - ture PEL tage of (2 weleht percen~ (5)
pods glant pods (g) tage
| z) |
6 17 .. 18 19 20 21 22 23 _
1. 1842 340 1840 607 65,7 304 771 4740

2. 175 F 46 105 6049 104.6 A4 .9 T4 . 46.0
,39 16,3 506 1208 59!5 11958 5761 5103 . 5291
Ao 947 443 19.4 604 TT5  A4.8  T5.7 . 4843
S 23,3_ 6-% 1941 6303 ' ?1109 34.6 <5249 “48;4

’

6. 942 3e7 1949 57.7.  129.0 - 61.6 5343 . -50.4

Mo 4e4 14T 5,7 64 47 119.0  3Be4 6643 4T3
Be 130 37 17.8 6445 138.,6 427 - 64.4 429
9. 185 2.1 14,2 5546 81,0 ° 341 689 445
0. 7.2 2.7 1241 45,3 1216 361 - 60.0 ¢ 48,3
1l 108 243 1242 47,3 815 ¢ 424 - 6141 48,7

,?20 13?4 451 19.7 6403 ’ 7608 ) 32@9 : 66-9 o 46&9
13, 6.4 ' 2e4 141 45 o4 139.3 654 - 7062 . 4647

1

4. 1795 ,3‘6 1443 '57¢6 845 Hed - 6708 - 48,1

15, 2247 FeT 1845 5540 78,3 20T - T0L . 46.4
6. 9.9 2.8 5.7 56,5 1126 526 - T3.2 . 52.3
AT, 28,6 3.9 16,3 5646 93.T ° 4344 - TT.T . 4645
184 1349 243 16,7 5442 O 87.2 © 413 0 T35 . 44T
19, 15.8 2.5 17.8 54,8 82,7 36.0 - 62.5 . 5143
20, 29.2 5.2  2%.4 5544 81,5 30,0 67,1 . 50.2
21, 3%.8 4 20,3 50,0 5940 24.3 - 78,8 . 51.3
22, 2%.1 % o8 5.5 58,4 0 806 34 - 69,0 4741
23, 11.8 2.8 18,0 58,7  8l.1 37,7 ¢ T3 . 4649
24, AB,7 . 447 16,1 500 943 31,5 60,6 . 5043
25, 1646 43 23.8  65.6  T9.0° 326 - T0.9 . 47.2
26, . 9.4 1.7 134 613 82437 433 0 67. - 4348
S 274 1544 2.5 17,0 6248 7 T 360 ¢ 75.3 - 4845

28, 12,8 2,7  15.4 - 546  91.2° 42,2 - 72,0 . 47.8




Appendix I (continued)

§T. Percen= No.0f Dry pod Dryege 100 pod 100 Shell= Cil

Wo., tage of ipme~ yield . percen— - yelghd kernel ing - con’caem
-+ pod get ture por Sage of (@) . welght percen= (&) .
 pods gmt - pods (g)  toge
6 A7 18 19 20 21 22 23
29. 1044 - 26 135 = 5445 9649 = 4043 6946 435
30, 149 - 2.8 19.7 5843  95.7 78e1 61.1 - 4548
Fhe 18,0 3.8 19,2 636 80,9 - 3740 TI6 - 42,7
32, 223 - 348 - 21.9 466 102.2 - 47.2 TG - 4941
330 1245 1.7 14.9 55,7 885 - 42,6 TB.1 476
4. 29,6 FeT 2246 61,3 . 9B9 7 4144 5962 46,6 -
3. 176 3.9 185 0 54,3 0 913 . 375 654 462
He 167 © 3od 17.8 5640 - 118.2 48,5 - 66.4 . 532 -
Ble 2044 243 135.6 5%1.4 809 - 360 TTeF - 4643 -
30. 2445 447 18.6 58¢1 8549 - 36,7 T2 . 503
30, 275 - 3.9 23,9 . 64.7 7647 3668 < 65.3 - 42.3 -
40. 1044 34b 21ef . 63.2 1275 - 5340 T5.2 .. 4243 -
41, 100 2.7 4.3 50.8 - 94.2 826 T4G - 5246
42- 21 N 401 2604- ‘ 6606 , 90-5 55 9‘4 " 67..5 ‘ 4'8.2 3.
43, 1942 43 5.7 575 . 80.4 312 616 - 445
46 2243 4e2 24,7 < 62.8 9649 - 42.8 - T0F - 4TD
45, 214 T:9 19.7 6344 ° 11343 - 373 - T8t - 506 -
46, 17.4 3.8 148 64,0 - 92.8 3941 - T6.6  48.5
47, 1544 32 17.8  61.8 = 113.8 - 46,0 - T7.3 - 521
48. 20.8 3.7 15.7 - 57.2 83¢3 - 3h4eh - TBS 0 455
49. 18,9 = 3. 18.9 - :65.7 - 72,3 - 32,0 76,6 5041
50, 19,8 © 446 158  -56.3 - 87.4 - 36.4 684 472 -
51e  9ek | 243 G4 613 93 - 346 T4 0 5040
52. 19,0 2.7 - 19.0 64T 879 - 402 170 - 5144
53s 1745 3.5 12.0 50,5 - 63.4 311 T30 1490
G4e 10,5 19 ' B6 6946 4376 - 45.8 - 59.0 . 471
55, 234 Fb 14.6 - 51.1  104.9 37,5 597 4640
56. 271 2.5 26,6 - 63.5  109.5 - 40.8 715 - 428

57, 1542 2.3 165 505 7Tl 0 372 T6.T - 49.T




Appendix I (continued)

51. Percen~ Wo.of Dry pod Dryege 100 pod 100 Shell= Oil

No. tage of “mmo= yleld  percen= woight kernel ing content
pod get ture per bage of (g) wolght pereen= (%)
podeé  plent  pods (&) tage
()
6 . 17 18 19 20 21 22 2%
58. 21.8 2,9 22,5  65.0 94,5 386 5.2 47.2
59. 16.0 3l 172 6947 7445 5163 613 431
80, 18,6 2el 13.8  52.9 116.1 40,0 T0.8 49.2
61e 1545 1.7 16.3 5442 128.0 5043 7240 435
62. 2643 59 2343 665 7546 3540 61.8 45 .1
63. 2545 54D 18.4 5345 el 39 .8 776 481
64. 18.4 540 2243 T0e2 ~  99.7 4548 5.7 505
05. 24.5 5e2 21,3 6543 1849 524 83.1 4841
66, 237 245 214 504 99.7 47.7 6241 48.4
6T. 2245 Dol 13¢5 5244 TT7 347 T0.2 51.7
68. 20.2 345 259 £60.6 8344 3641 674  47.1
694 1449 37 1844 63.8 8.8 324 16.8  49.7
0. 20.4 SeT. 16.8 6445 2644 32T 743 1540
71. 10.3 361 159 66.3 8341 53 ¢4 5746 474
72. 213 346 16.4 6146 902 393  T4.0 45 46
T35« 2248 31 12.6 605 1111 45 41 T35 AT o3
T4e B3 B3 15.2 60.1 97T 40.4 757 46 5
e Bl 2.7 10.6 6247 91.8 57 6. 65 «8 49,8
%. 1.9 244 1.5 5647 91.2 342 614 48,0
77 1944 3¢5 14.0 59.8 177 52e3 6843 48,1
TBs 1749 3¢5 159 6043 78.8 329 T640. 5047
T9¢ 177 Bel 14 .2 577 £0.8 372 75 9 51.1
80e 174 2,1 1341 55.7 84 .8 372 75 o5 4745
Renge 44 = 1ol = 5.7 = 45,3 = 59.0= 24,3~ 513 423~

538 Bl 2646 70.2 139.3 65 ¢4 8342 532
CeDe Se24 1.51 4,90 247 1.81 0.98 1.04 0.67




Appengix II.

Mean velues for 235 charecters in €0 varieties in
rice follows during suwmer.

51, Liome ot Tca=  Piems No. 0f  Ho..0f Duration WNO. O%f
No. varieties tion height  Tranches leaves uplto Tlowers
upto on the on the on the nmoturlty
floyer= - gow g%h 2015}1 | (days)
jggm) - (Z‘f’@ | w e'? '
: 1 2 3 4 5 6
1., &.21127 3247 .- 3640 5 o 47,5 - 9643 867
2. EC.21118 29.7  5%.0 6.1 56,1 _ 102.3  149.0
3, B0L.116506  27.3 4789 5.3 4948 , 11047 91,0
4o I0G=3E59 3340 38,7 1.7 99¢4 11143 06,0
5. BC.21089 26,3 . 43.2 545 50,2  105.7 193
6o BC.115546 33435 49,0 Fel 95,0 ' 10943 71.7
7. E3.21126 2447 51.8 6ot 50.2  100.3 13,7
8, BC.24412 26,0 44,8 53 493 9947 102.0
9. 10.24420 27.3 388 5.8 5040 9847 90.0
10, EC.15678  26.0°  49.9 5. 57.3 1013 88.0
11, I0,25163 277 5144 5.7 60.5 11243 8647
12, 10.24365 29.7 503 4ol 4643 95 43 91.7
13, T2,117872 330, 337 945 90.7 - 111.0 13047
14, T0.30544 28.0 5343 6ol 58.7 - 10547 0748
15, L0.21082 27,0 49 46 561 48.2  102.0 94,3
16. IC.9811 307 261 9.1 790 112.3 967
17. EC.36009 28.3°  38.3 5.5 6043 10640 7240
18. 5C,24431 29,0 5.0 5 o4 52,9  102,5 113.0
19. B0.21005  27.3 494 6.3 5746 9447 6743
20, S=59=27 29,0 .  45.5 543 55.4 - 102.0 126.7
21. A=674 28.3. 437 5 o 5649 1073 96.7
22, .2100 27.7 48.8 4.9 45.9 98,7 112.3
23, B0.21121 33,0 40,5 7.9 643  110.7 7647
24. BC.24446 27,0 42.0° 5.0 "50.3  103.7, 64.0
25. TC..112027 28,3 4643 5 o7 54,9  100.3 115.0
26, TC,36830 300 %640 7 o5 82.2  107.7 207.0
27+ B=353 27.7  48.9 449 ATt . 6643 10547
28, EC,117873 29,0 24,4 89 854 10640 213.0




Appendix 1T (conbinued)

5L, Hene of Dura= Plent No. of 1o, of Duration NO. OF
No. varietlien tion height branches leaves wuphto flovwors

u§tp onthe o the on the naturity

flower= 56th 50th 50th (daym)

ing dey dey . dey :

(days) (cm)

i 2 3 Z 5 G
29. EC.11132 . 26,0 5349 - 54 5043 97.0 72.0
30, 1C.0808 28.0 5044 5.0 46.9 109.0 0263
31. EC.210?9 280_0 47-3 N 903 8404 9903 8803
32, I0,20954 . 34,40 3Te2 9.8 80.7 11440 110.7
3. BC.O0138 . 2943 41.2 8.1 8045 1077 5243
54 TC.35999 . 27.0 4845 - 649 6941 103.0° 60 .7
35 m921052 . 28-3 4-705 ’ 57 547 104-3‘ 92.7
6. A=005 . 2943 474 - B3 8244 10940 503
2Te LEG,24450 . 27 o7 46,9 - 5.7 5467 106.7 139.3
8. GAUG-1 28.7 51.0 - 5.5 48.0 95T 108.0
39, J=11 2767 50.1 © 645 58,8 970" 172.0
40. H=13 3143 3641 - Q.4 78,9  116,0° 115.3
41. M=37 3340 38.8 9,8 93.4 119.7 1357
42+ Spanish 28.3 5045 047 6642 100.3 1073
Improved - h L

43, S-206 27.7 449 57 47.1 1040 - 97.0
44 . Dh=3«30 27.0  50.5 841 5.7  107,0 106.3
45. Syothi 28+3  49.8 543 5643  100.7 - 8047
46, TMT=O 27.0 . 52,5 543 5743 9547 - o977
47. THMV=10 303 375 80 0345 109.0 - 133.7
48, 1'39.29‘7 28«0 - 49.1 5el 47 .2 106.7 - 783
49, ﬁ.I‘I-B?.B';"» 2840 . D344 5.2 49,7 1030 - 105..7
504 MF"‘B'!" 29.0 . 53.6 549 55_@0 102_00 ' 106.3
51. 21078 2843 . 4945 549 60.4 104.3 - 1180
52, N0.70 29,7 . 50.3 5.9 5140 10447 80.0
5% USA=03 I0e% . 3245 5.9 51.6 110.0 793
544 G=270 . 24.0 | 57.8 55 5945 6.0 - 8463
55. Ruesla~319 25,3 55T 5«5 02.6 973 - 109.0
56, TMy=12 28,0 48.,8 643 5641 100.0 119.7




Appendix IT (conbtinmed)

§1. Tome of Toma= - Pians | 110. 0F 10, OF Durabion No. of
No, variebies tion height  bronches leaves upho flovers
‘ upto on the on the on the nmaburlty -
flover= 50th 50th 50%h (deys)
ing - dsy day day
(days)  (cm)
Bk 2 3 4 5 6T
57. Almel No.1  29.3 5241 5.7 51,8 11243 8043
58, THV=2 28,7 . 445 549 5641 9740 7443
59. KG=61=240  29.3  50.5 544 490 967 1073
60. USA=123 24.3 6045 4.6 5643 9947 13243
61, TV-11 - 25.0  39.8 5.2 490 987 12747
62, Follechi-2 23,3 477 5 529 10440 T07
63, AH=4218 28,0  50.6 5.0 49.9  105.7 9.7
64, TG=3 25,7 5244 5.8 57.3 1040  113.7
65, Te=~19 26,0 49.5 645 68.0  105.0 13330
66, EC.21069 28,3 5342 57 5.7  101.0  126.0
67, Kerki=X~10~7 29.0  52.1 5.6 51.7 1110 9643
68, Spanich 28,0 439 57 54.9  109.7 9340
" peamub ' : '- : ‘ S
69; Red Bpanish 23"9 50&1 592 4-495 '@0597 . 69?3
70. Pollachi=1 30,3 5049 5e4 5546 9943 1037
71. Exotic=1 2540 48,9 449 4641 65 o7 10443
72, THT~T 28,3 - 49.2 547 5244 10640 997
13 Gengapurl 2747 60.8 - 645 7149 11440 99.7
T4, Big Japen 5440 55 ¢6 849 84.7 10443 110..7
75 EC.20957 26,7 5943 543 535 10843 12447
76« 0,293 29's0 4448 641 60¢3 1113 1233
TTs AH.4128 297 50.8 549 52,0  109.0 T4.40
T8. COWl 2940 379 e 4546 95 o7 5703
79. Ugonda local 28,7 4843 6.7 5249 9640 15643
80+ ¥C,.21070 2540 4449 5«3 49,0 10%.3 . T1.7
Renge 2440 = 20,1 =  4uf = 4549 = 94,7 - 64,0 =
| 34,0 6048 1,7 = 984 19T 213,0

G\ LT 1047 766 1828 4408 2740

‘

[



Appendiz II (contimied) |
S1. Sizcal Ueight  Length No.0f  ho.of Fresh  iloulms No.of 1o, of

No, of of main of top basal bron=- welght yield leaves nsture
flover- shoot {cm) primexy ohes of pods (green) podso
ing(days) (em) bran= (9) per per

ches plant plent

1 8 ) 10 11 12 13 14 15

1e 5943 50.7 56 o3 5.1 5¢3 1743 5944 9.9 15.3
2, 513 67 4 719 6.1 .65 2441 4845 92.3 16.8
3. 31,0 68,7 79,6 5.3 5.5 2241 52,8 939 10.3
4e 4847 653 82.7 1048 1585 2403 86.3 200.8 16.9
5. 30.0 67 o7 70,9 47 5.6 25.7 5143 83.9 17.4
6+ 4947 5049 744 1141 18.2 27.2 49.7 2155 1343
Te 5143 67 o4 65 o5 ST 5.3 21.8 39.8 .1 12.1
8¢ 5143 57 .8 62.3 4.7 5T 195 5045 9645 1045
G. 64,7 5749 8547 5 o4 6,0 2.7 5842 79.8 13.2

10. 61,7 7443 91,2 5.0 5.8 24.2 5244 95.4 115

11 5540 8241 7 4 6.0 6.4 21.0 0T 122.8 12.2

12, §6.0 67.8 71.8 445 4:8 15.0 60.6 719 11.1

13¢ 44.7 49 ¢4 51 it.1 16.5 2643 4765 194.1 10.1

14, 51.7 08.4 78,1 549 b3 24.9 40.4 4045 16.5

15. 35.7 58.9 66,9 542 5,6 1943 3549 93.9 16.7

16. 393 5944 6841 6.9 0.8 1845 45 .1 140.7 15.4

17 5267 6145 £8.7 549 6.3 22.7 5844 1083 19543

18. 56,3 | 83.7 €547 0.2 T2 29.4 2847 135.5 17.3

19. 36.7 64.8 05 o5 6.7 6.8 1641 4340 03,6 11.5

20, 593 7245 701 5 ¢6 5.9 2%.1 45 .7 8642 1643

21s 35.0 0.5 64.0 6.3 6.5 20.5 41.1 108.2 24.5

22. 4347 539 6849 51 5¢3 20,8 7843 835 174

2%. 4643 683 747 749 10.5 18.9 30.4 160.4 14.3

24, 5740 584 66.5 5.2 B8 143 47 o7 99.9 13.1

25, 4943 T2e3 7849 6ol G2 22,3 5065 93,7 15.7

26, 49.3 5844 8546 7.9 10.3 1648 5240 1771  G3

27 58e3 577 76.8 4.9 5.2 1845 748 82.6 14.5

28+ 5863 3845 665 8e35 21,5 225 90.5 - 205.3 15.3




Appendix II (continued)

ST Tipeon  Volght Tengih W0.0f  No.0f Jreoh  Houllo NO.0f  N0.0L
No. of of main of top basal bren~ welght yvielid leaves netore
flover= ghoob (em)  primery of pods (green) poda
ing(days) (em) bran- (9) per per
ches Lent plent
| g
7 g Q9 10 11 12 13 14 15
29, 44,0  T1.9 79.0 5.5 5¢7 19.8 4341 92.2 11.3
3De 55,7 8740  89.6 5.2 6.5 2042 45 .5 12047 1543
Z7e 3140 52,7 637 97 10.2  13.9 50,4  131,3  16.7
%28 330 T 02ed T THGT 87 - 9.9 19,0 56 .4 106.8 - 10.0
5. 44T 57«5 T 7347 0 T2 © 8,8  21.3 4546 128.9 - 12,3
34, 45.3 0T8T T89 1 T 843 2545 5163 135,68 . 15.0
35, 60.7 604 615 6. "41.7 2345 52.3  113.1 - 147
36, 40.3 7641 823 ' Bai © 8.9 2349 T4.8 1577 150
376 55.0 690 82 .2 Be3 6.7 19.1 54 45 108.6 14.0
38: 45,0 | 387 68.6 ~ 6.0 T3 1949 3663 TTe1: 140
30, 52.0 579 66.9 Gt 10.9 21.1 5447 90.4 - 1841
204 49.0 7~ 47.9 6145 843 127 2145 5143 1259 - 1143
ATe 517 571 81,7 ' 79 g9 23%.1 €345 186.4 : 11.0
42, 29.7 = 577 6841 7 o2 8.9 £3.T %046  101.6- 1849
8%, 323 bl 65.7 5ed © 1042 19.8 779 705 1445
44. 4047 691 81.0 8.9 © B89 2541 5647 105.8. 14.4
45 46,7 0845 8047 545 5.8 2647 4340 110,9. 16.8
46. 56,0  69.5 772 5.5 - 119 22:6 45 .0 86,7 1640
1. 477 6549 71.2  B.2 Be2 1741 579 1375 946
48 3943 T1.7 77.2 5.0 546  17.8 43,0 8447 109
49. 49.7 6645 7386 545 6.4 21.8 449 0548 16,9
50 507 6943 67.9 ° 549 7.9 21.4 48.8  104.4. 12,6
51. 40.3 722 76,8 © 7.1 8.0 27.8 51.5  109.9. 18.3
52+ 20.7 6849 53 ° 549 6.5 21,7 616 97T 1343
5%, 627 ~ B8.3 602 ° 5.6 5.0 22,9 . 4249 131.1  21.3
S4. 58.3 ° T0L7 793 Sk 5.3 21.0 55 o5 105.6 1245
550 5947 681 7841 547 6.8 17,1 56,7 681.8 9.7
55 5040 = 6241 735 645 7«6 480 10%.1  10.4

19.7




Appendix II (continued)

1. GSprooa Helght  Lenghh No.0F  To.of Fresh  Howims No.of  No.of
No. of of main of %0p basal bran- weight yield 1leoaoves mature
£lovor= shood (em) primary ches of pods (green) . pods
ing(at4%) (em) bran- (9) per per
ches *a?éz)an’c plant
7 8 9 10 11 12 13 14 15
57. 39.0 61,1 88,3 6.3 Tl 253 54.7 9446 18,0
58.. 3647 6349 71.3 6.8 7.2 25.4 635 107.5  14.6
59.. 30.3 6547 T0.7 4.8 562 17453 39.5 73,0 106
60. 61.3  Bla1 9449 5.2 5.5 2343 555  98.2 1341
61e 65.3  41.3 5345 Ged 5.7 21,8 52,7  79.1 1046
62, 5T+3  T9.0 93a1 5.7 6,0  25.9 57.1 1058  21.5
63. 5440 6649 715 541 Ts3 2545 433  81.9  15.7
64, 42,3 66,7 1.7 T8 8:3  30.7 56.0 129.1  18.3
650 577 T84 91.2 5.9 6.8  28.2 70.2 125.9  20.8
66. 54.3 | GO.1 79.8 6.l 6.4 32,9  T5.5 84S 14,1
67 53.0  69.1 0.0 5.8 6.5 27,3 6443 9T.2 165
68, 51.7  58.7 6747 6.1 6.7  29.8 435  95.4 1046
69. 35.0  65.7 68:5 5.4 6.7  29.9 3647 T2e4 1549
0. 56,0 5643 72,0 6.2 6¢3 17,2 69.5 10B.3 2145
Tis 58,0 5849 6449 449 7.0 18,2 45,5 76,1 133
T2. 4Q0s3 5044 94,8 5.8 B3 2244 575 1139 17T
T35« 577 9849 1033 6.1 107 29,8 T1.2  138.7 1643
The 4343 4747 79.3 9.0 12.5 1945 56,7 17,0 1.7
e 417 71,8 83541 6,2 T 251 47.7 118.0 179
76s 5043 7244 82.9 647 7.0  25.8  57.1 168.6 1644
T7e 310 5647 76,0 549 6.1 . 22,2 45.4 10441 1445
78. 53.7 5943 69.5 542 545 2145 5343 82,1  14.5
T, 487 515 61.2 5.9 6.8  21.4 49.7 755 12,9
80s 53:0 6143 6545 545 5.7 22.9  49.3 98,2  16.6
Renge 2047 = 3845 = 5643 = 45 = 4.8 = 143 = 3644 = T05 - 943 =
5.3 98.9  103,3 11 214 32,9 90,5 2135  21.5
C.ps 392 16,05  16.76 5433

1.70

2,66

7470

20.81 36,80




Appendix II (continued)

Bl Dovoen- Wo. of Dry poa Dryage 100 pod 100 Sheli= 0Ll

No. tage of imme- yield pereen= weight kemel ing content
pod set tuve - per tage of (g) weight percen=~ (5)
POaAS 1§n$ pods () tage
_ (g
. 16 17 18 19 20 21 22 23
? &> 17 04 2.9 E 11 s‘% 64 03 71 .6 30 07 73 .4’ 46 .6

2, 1.4 5.8 . 15.8 6542 91.5 376 7446 4643
Fe 111 565 - 11.8 555 109.5 398 7T 534
4e 15.9 TS5 . 137 565 105.3  40.4  68.4 5042
5. 22,4 3.7 . 165 642 . 93.0  36.7° 749 500
6o 18,5 3.9 - 4.8 S4.4 | 125.8 537 66,0 50.2
To 10,7 4.7 14,2 65.6 . 143.0  35.5 0 65.2 4543
8.0 10,2 2.5  12.2 62.4 - 160.6. 4840 - 6644 ' 42.8
9a' 146 45 12,2 56.6 | 82.7. 35.4 0 769 45.8

10.° 133 3.9 12,7 5246 | 138.6. 3941 - 64.3 © 49.6

Mer 14,2 4.3 . 10,5 50,0 . 143.6. 45,1 67.8 °  44.8

12 12,0 1.7 105 67,4 . 723, 3344 - 59.3 0 4842
13,0 7.8 43 1344 50,1 160.8. 52.0 - 63.4 - 45.8
14e 17,0 5.8 16.0 645 | 93.6 . 374 - T4S - 49.7
5. 172 B 1,9 62,3 .93.1 . 36,1 - TT.9 0 50.2
16, 15.8 3.9 11,7 635 |, 102.7 . 40.9 . 685 5443
17. '21.3 2.2 14.0 635 . 90.9 . 39.1 - T4.0 - 4407
1Be " 1449 3.7 18.0  61.4 10,7 . 42,6 - T0.6 445
19. "17.2 3.4 0.6  65.6 8.7 . 365 - Thd 1 51T
20. 12,9 2.8 143 62,5 | BIS. 3.4 764 - 5142
91e 2547 De3 171 64,4 , 606 . 255 - T441 5242
22+ 1545 58 12.7 60,0 . 87.8 . 36.7 ~T6.8 -~ 45.1
23, 1847 348 9.2  48.8 9540 . 386 66,5 - 435
28. 195 4.2 7.6 53.6 12342 - 31.4 68,3 51,5
25, 13.6 2.6 12,9  57.9 . 91.3 - 38,0 72,9 ° 47.6
26e 445 2.5 1045 6240 10%.4 - 47T 68.4 4244
27. 1345 445 1.3 615 . 75.9  33.0 T4 0 485

28, 7.4 5.9 3.8 616 . 99.2 - 3.2 ThT 489




Apvendiz II (conbinued)

S1. Percen- HNO.0F  Pry pod Dryege 100 pod 100 Shell~  OiL
Nos tags of lome= yield percen~ welght kernel ing content
pod set  ture DET tege of (&) velgnt percen=- (%)
- pods  plagt pods (m) toge
: (&)
16 17 18 19 20 21 22 2%
29, . 15.8  3.¢ 11.5 57 46 13245 348  T1.3 42,5
%0 16.6 4.1 1740 64 .4 925  47.8 755 4543
e 290 149 1246 66.8 88.4  4T7.3 6449 44,0
2. 0.0 4.3 1141 5647 126.3  53.3  69.5 512
3. Bl 4.7 13,6 63T M1.0 424 732 48.C
T4 23,6  6e4 15,1 59.3  116.3 489 T4T 471
e  15.8 4.9 1545 66 .4 104 .1 304 7247 49.6
0, 28,8 543 14.0 5847 117.3 47.6 675 531
37e 10,0 25 1145 60 .4 82,5 405  69.6 4642
8. 1345 543, 1546 68:3 - 101.0  B4.8  T4eT 51,6
e 10,5 3.1 141 67«1 . 5.0 36,9  67.7 43 .2
40, 8.9 5.0 11.0 5143 11441 40.2  68.8 41.4
a1, Bed 44T 12,0 53«1 910  40.8  ©6B.B 57 o83
42, 1749 4e2 16,3 68.5 8049 32.2 . T1.1 47 7
4%, 14.9 2.7 12.7 6445 85.2 . 3745 151 44.2
44, 138 447 1545 61.9 M7 489 T3.4 484
45, . 21.0 44 - 15.8 5942 883  39.9 7.9 5443
46  16.3 5.0 14,7 . 64.8 110.6 41,9  T9.0 473
£7e  Toh 30 10.2 5944 . 119.2 47,9 725 5l
a3, 1349 2,5 11.8 6644 106.0 - 41.4 TTe3 46,5
49, 159 3.7 12.8 5848 . 02,8 - F4.2 . :76.0 45 43
50 106 4.0 14,9 6944 7.8 = 39.4 752 485
51, 155 4.1 17.4 6247 99.8 4448 TT3 - 5243
52, 1645 4.9 12.7 60,0 1275 « 4246 - T3.1 5% 0
53 26,8 243 15.6. 60.1 786 . 33.4 807 46,8
54.. 12.% 243 14.5 6943 15863 423 T2.8 48.6
55, 8.9 149 1041 5943 125.3 4.4 6647 4442
6. 107 2.4 13.8 = 70.6 9346 78,6 4249

3405‘




Appendiz II (oontinued)

9i, Percen~ Na,0f Dry pod bryege 100 pod 100 Shell= 011

No. tage of imna- yield = percen—= welght kernel ing content
- pod set  ture por tega 02 (g) weight percen= (%)
pods €2§nt pods (2 tage
6 . 17 18 19 20 21 22 23

57. 22,3 3.6 15.2  56.4  99.2 42,1 3.2 4.7
58. 19.5 246 17.2 . 67.8 119.0 49.7 T4 46 ,9-
50s 105 1.7 12.2 7046 6740 3249 7945 47.6
60, 10,1 2.6 4.6 62,7 17,0 463 T0.T 4641
Ble  8e4 3.7 13.0  59.2 . 13241 43,5 69,1 43,1
529 2064 2.7 157 60.7 - 8043 39 _,04 7405 46,6
63. 17,5 5.4  15.2 60,0 1515 38,4 70,7  46.1
64:  15.9 7.3 19,8 647  108.3  42,1  T04  47.8
65, 1544 45 21,2 T5.5  89.9  36.2 810 479
66, 113 5.1 13,5 5644  125.2 40,1 61 5141
67. 17.2 3.9 16,5 60,5 942 - 39.1 76,4 48.0
68, 11.0 Z.4  18.8 634 1015 40,9 T4S 46,3
69, 23,4 2.4 20+0 66.2 973 BB T5e2 5145
0. 197 442 1041 59:4 93.2 41,6 73,5 454
. 127 3.0 12, 60:4 B4.0  36.4  T3.2 4849
BT ¥ 4% R 155 689 69,0  38.1 769 4843
93, 18,3 40 6.4 56,5 14641 38.0 69,8 489
74. 0.6 29 1.6 58,3 90,3 BB 67.6 48,5
S e 142 445 1547 62,9 92,3 38,1 T8 5.2
S 96, 13,3 3.5 136 5742 1045 45,1 725 484
7. 997 3.5 &3 6042 93,0 36,8 T7.4 50,2
78, 21.4 1.8 1%.0 634 7840 3946 57«9 503
9. 945 15 1423 66.8 8447 3643 5643 52483
80s 2544 - 3.5 1641 5.4  O7s9 427 700  49.i

Renge :4.5 v 1B e TbH = 50,0 = 606= 255 = 56,3« 414 =
30.4 7.5 21.2 75.5  160.8 S%.7 81,0 5443

CuDe 4417 2416 4,85 197 1,93 0,97 526 - 0463
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ABSTRACT

Maxzimiping the produchticm of vegetable oils in the counbry
io onc of the badly felt nationel needs for vhich the improvement
in the productivity of growndmut, the major oilseed crop of the
country, deservcs the best attention. As a crop, groundnut heg
vide edaptebility end a number of otker favourable atiributes.
Breeding improved varistles suited to the tuwo major areas of
groundnnt culbtivation viz., the treditional uplends during khepil
and the non-traditional, but pobtential rice fallows during sumEer
is an inmedigte necessity for popularising the crop in this State.
Gemplasﬁ gollcesion, evaluation and willisztion constitube the
bagic approaches in the genetle improvement of any crop. Hemce
this Jnvestigation,

Eighty eight dlvergent varieties of groundnut were collected
from different sources @nd subjected o preliminary eveluation In
uplands during kuarif, | Ninety three varieties were evaluated in
rice faliows during sumer. These varicties ghowed wide variae
bility in general performence, yield and other atiritutes within
and bebween the situations. AH=6915 in uplends and T7G=3 in rice
£allows were the highest yielders. Several varietiecs were better
in yield than the recomnended varicties, viz., THV=2 ond TMV-T,

A few varieties such es 16=14 end Spanish Inyproved 'were, consistentw
guperior at both the eituations,

Eighty Qivergent varieties from the germplasn were studied
in Rendomiaed Block Design with 3 weplications under the tragi-
sionel uplande during kharlf end the non-treditionel, but potential



e

vice fellows during summer for the estimetion of genetic poremeters.
Twenty thvee chorvecters were situdied at both the sltuetions. Means,
genotypie, phenotypic snd gnviroanental cocfiicients of varletion,
heritability in the broad sense, genctlic advenoe, correlation
coefficlents at the genodyplc emd phepobypic levels and path
analysis for yield at the genooypic lovel were ests.mated-

The varicties varied significantly for 2ll the 23 chamctera
in uplends end rice fallows.' The choracters, in general, showed
differences in the pattern Iof veriebility in the two situations
reflecting the profound influence of tho cnvironment on the
expresgion of the charactezs, The various genehic perameters for
the different characters eshibited voriation dbetween the tuo
sltuations, The paremetods clso showed differences among
charaecters in cach sltuation,

In the uplends, the pemem.age of pod aet, number of
brenches, heulms yield and number of mature pode had high geno=
typie ooeffieient of veriation. For pod yleld, the g.CoVe WS
moderate. O0il eontent, duretion upto flovering end meturity hed
100 ZuCeVe 204 DeCe¥e Nurber of immabure pods end branches had
very high pec.ve Usc.ve was the highest for nunber of lmmature
pods and the lowest for duration upto maturity. Herltebility
egtinates in the broad sense wope high for spresd of flmwerﬁ.ng.j'
duration upto maturity, 100 pod end kernel welghts and shelling |
percentase, whereas it wes woderate for pod yileld, Humber of
hronches, haulms yield, nmﬁber of mature pods snd flowers recérﬁ‘ed
high genetic sivance. High heritebility combined with high
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genetic advence end g.c.v. ves obgerved for percentage of pod set
end pumber of branches., Pod yield and number of mature polls hed
regiotered moderate heritability end genetic sdvence. It is
gvident that though gromdnut ig & highly self fertilized erop,
genetic variebility is still availsble in a number of importent
characters. Pod seb, number of branches and flowers, haulms
yield, 100 pod welght, number of mature pods end pod ;;iéld are
expccted o respond to selsction.

Pod yield was highly and positively correlated with fresh
wolght of pofis, mimber of mature yods, pod peh, number of immature
pods and dryege percentage of pods at the gemotyplc end phenotypic
levels in uplends. Days o maturity at the genotypie level and
nurber of flowers and bagal primary brenches at the phenotypic
. level verc also correlated positively with pod yield., OSignificant
negebive correlation was seen between pod yield and plant height
on the 50%th day, height of main shoot and length of top., HNumber
of mature pods was correlated negatively with 100 pod and kermel
weights whereas the pod and kernel welghte were comeiéted
positively. The correlation of 100 pod and kernel welghts with
ghelling percentage and bthet between oil content end 100 kernel
weight weré negetiva.

The path analysis reveeled that fresh welght of pods had
the highest positive direet cffect on dry pod yield followed by
100 pod weight, houlms yield and number of mature poda. Number
of mature pods had exedted. pogitive indirect effecte via fregh
welght of pods, 100 pod welght, nmumber of flowers, lengbh of top,
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number of basal primary brauches end leaves. TLength of %0p,

number of basel primery branches, leaves and flowers exerted
negative direct effects on pod yield. The residusl velue obtained
wes very low indicating that the model covers almost the entire
vardiebility for yield in uplends. It is viguslised that in uplends,
genotypes of medium duretion with medium compact camopy, lerger
nunber of lLasal primazé{ branches of short internodes; moderate
nunher of dsrk green leaves and flovers end pebting more numbex of
nediun sized heavy pods wiith high drysge percentage will give high
yield of poda. . ’ .

In the rige feilows during sumner hoth Z.Covs 80 DPeCeVo
were the highest for number of branches on the 50th day and the
lowegt for durstion vpto meturiiy. Nupber of branches and pod
get had high g.c.v. while oil content end shelling percentege hed
loy #=lvec. Number of immature pods end duration upto maturlity
reglatored the highest and the loyest e.c.ve Fod yleld recorded
high p.c.Ve and G.c.V: then g.c.v, Spresd of flowering, 100 pod
welght end duration wpto maturity showed high herltability while
that for ped yicld was low. Genetic edvance was the highest for
nunber of branches followed by pod get and the lowest for duration
upto meturity. G.c.7sy, heritebility end genetic sdvence wers
high for number of brenches, flowers, leaves end pod set. Spread
of flowering end 100 pod weight also recorded high heritabi‘lity.
coupled with genctic advance. A4s in the uplends, voriebllity
for the different characiers irn summer rice fellows had enormous
heritoble component. CGenetic improvement through geleotion cen

therefore be expected for number of branches, flowers, leaves,
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pod set, opread of flowering, 100 pod end 100 kernol weight$:

Eo‘th at the gerotypic and phenotyrzic levels, yield was
highly correleted positively with plent height. on tke 50th day,
length of top, fresh weight of pods, number of meture pods, pod
pet, number of immature pods end dryage percentoge. Ab the
genotypice level, pod yield wes algo correleied positively with
height of mein shoot, shelling percentege and oll éonbent ernd at
phenotypic level with number of flowers end heulmg yield. Fod
vield showed negabive significent correlation with durstion upto
flowering, number of branches and lesves on the 50th dey, flowers
and branches et the gesotypie lewel. Moderate significent
correletion was seen bebween pofi yield and duretion upto flowering
at the phenotyplc level. Frech z-ieig;ht of poés was highly
correlated ponitively with number of mature pods which in tuwmn
vas correlated positively with plent height on the S0%h dgy, pod
aot end shelling percentage end negatively with mumber of branches
end lecves on ¥be 50%h day, helght of main shoot end 100 pod end
terncl weignts, The possibility of comblning nigh yield with
ghort duration for sumer rice fallows was ptrengthened by the
lack of sipmificem® correlaticon bebween pod yield and duration
upto meturlty. '

Fresh welght of pods had recorded the higheat positive
direct effect on pod yield in rice fallous 2as in uplands. Number
of leoves, flowers and mature pods alge baod positive direct
ctfects in $hat order. Number of meture pods haed pogitive
indirect effects via fresh weight of pods, number of basel primeary
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brenches, heulms yield end 100 pod weight. The direct effect on
Bh0d yicld by length Of bops mumber OFf basel primary brenches,
henlms yield end 100 pod welght were negabtive. Thé‘pllant type
for the rice foilows should have compact medium tall éeﬁopy. "
moderate number of basal primayy branches of short in‘camode-,
noderate nmnber of dexk green leaves, early flowering and maturity.
producing more number of flowers and sebtting larger nunber of
nediun sized peods with heavy kernels of high 65.1 content go that a
neavy yield of fresh pods with high dryage end shem:;ig percentage,
regulting in high yield of dry pods. _
ihirty verieties inciuding the two recommended varieties,
ViZe, THMV=-2 end TMV=T were seleeted for oritical evaluation in
uplends end rice fellows. They were evaluated wnder both the
conditions in Randomised Block Deslign with 3 replications end 15
cl}aractera were studied, The enalysis of variance reveeled | that
the verieties had high veriebility for 2ll the chamaters'at both
situabions. The pooled emslysis ghowed thab all the oharacters
except length of top changed in individual variet'.i.es i’rom one
gituation to the other sugsesting very high influence of the
énvironment . As such, programmes for seleetiaﬁ to be effective
should be situvation speeific.

In the uplends, the highest pod yielding variety was TCG=14
followed by Spenish Improved end these were on par. They were
superior 10 the recommended verietics. TG—-‘M end Spenish
Improved oub yielded the ‘be’ater recommended vaz'iety. Vize,

'T}W-& by 36.45 end 28,30 per cent respeeﬁivaly. In h@lma yield
algo they renked 2nd end 3rd. In other importent attri.butes like
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duration upto maturity, fresh weight of pods, mmber of matpre
pods, 100 pod end kernel welghts, shelling percentage, oil end
protein contents, these two verieties were either superior %o or
on por with the recommended ones.

In the rice fallows, TG=3 was the top ranking veriety in
dry pod yield which was on par with Pollachi~2, Spanish Imyroved-
Cond To=-14. ALl thege varietiep Qez*e superior 0 ‘hhe reconmended
var* eties,. . The percentege increage of pod. yield over THV~2, the
better standart, wers 96 14, 32.40, 31 .27 end 31.14 for TG=35,
?olle.cu-E, Spanish Improved and TG-14 regpectively. These
varieties were also eitber superior o or on per with the
recomuended varicties in other economic .charactera guch gs duration
upho maturity, fresh weight of pods, haulm yielu, maber of mature
pods, 100 »od and kernel welghts, ghe lling percenhage, oil erd
protein conteaus.

Timg TG=14 Por uplends and TG~3 for riee f&llﬂws were bhe
highest yielding varietiee. However, 1t le seam f;ha.t 6¢=-14 and
Spenish Improved wero consistonbtly emang the top ranking varieties
in uplende during kharif and in rice follows during summer. A8
stebility in yield performance in groundnut ls very desirable,
thesé verietics can be utilized in béth the -situations with
adventoge. ! -

None of the varieties under teshing metured in 90 day=.

In the gumer rice fellowa, ueuelly there is only a gop of 90 days
in most of the areas. Therefore the two promising ss well as
steble varicties, viz., 16=14 end Spenish Improved end the beltter
of the two recommended mieties,; viz., TMV-2 uere irradiated
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w;lﬁl} gonme. rays eb 3 doses viz.y 20, 30 and 40 kred for induction
of éa:g':.rlineam . | | . | |

" Germination of seeds, survivel and plent height on the 30th
da;y'*l were reducéﬂ in the M.,, end were dose dependent in all the three
verietiep, Pollen fartinty decreésed with inereesing doses of
. gemma TaysS. A variety of morphological aevients' guch as leel
variants, stunted plents end dwarfs vere sloo noticed in the M,
éenera'bion. , |
| The frequency of chlorophyll matetions in the M, generation
increased with incrcaning doses of gomma reys in o1l the varicties.
Mutagenic effectiveness smd efficiency did not show any definite
relationchiy with doses of yediation. A wide range of wviable
matents of é.cademic and wnracbical value were isalatgd fron all the
three varietien. In some of the macromubents a constellatlcn of
cheracters such ag plent heighb, cz#nopy compzetness, duretion upto
Llovering and ‘maturii;y and pod charecters were noticed to be chenged
pirmlitencongly. The early nabumng mutents ipolated from 21l the
three varietles maturing in 90 deys or less avre of great practical
value s they are parvblculerly scited to the suimer rice fellous.

The resﬁl‘bs of the biomehric atudlep can sorve gn Gepandable

eriterie for effecting selection for high yield in programmes for
breeding verietics for the two potemtial areas of groundmut produg-
tlion in the Btate. The superior varleties now identified will leed
to el increase in the pa:-oaucmvity of the erop in the nesy future,
The vieble mutents isolated especlelly the short duration ones wild
open up new vigtes in the g)z-oduction of groundnut in the cwmer
rice follows, ' :



