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INTRODUCTION



IliTROMCTIOlI

Oilseeds constitute the second major group of crops in this 
country* India has become today a country importing vegetable 
oils m  against on oil exporting country in the past (Tiwari and 
Chahal, 1902). Oilseeds cover over 17 million hectares in India, 
engage about 14*5 million people for its cultivation and hence 
play a vital rolo in the national economy* Among the seven edible 
flnymni oilseed crops cultivated in India, groundnut is the most 
important and accounts for about 60 per cent of the total oilseeds 
production*

Althou^i India ranks first in the world in groundnut area 
and production it is only 10th in per hectare productivity 
(Reddy, 1982)* The present level of productivity is less than the 
world average* This reveals the enormous potential to escalate tho 
productivity of this crop in India* Considering the national 
importance and urgency for increasing groundnut production, massive 
research and development efforts have already been initiated* In . 
such, a progrome, the genetic improvement works have rightly taken 
Its leading place*

In Kerala, groundnut Is cultivated in an area of about 
17500 hectares, mostly in Chitoor taluk of Pallet district with on 
average yield of 1300 to 1400 kg per hectare* It Is traditionally 
grown as a rainfed crop during kharif (April-I-lay to August-Sept ember) • 
A non-traditional but potential area for commercial cultivation 
in the State is the double crop rice fallows during summer where 
groundnut can be grown successfully with the available residual
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moisture or with marginal irrigation facilities* Crop sequence 
studies have already proved the efficacy of Including groundnut in 
the summer rice fallows* The lack of high yielding and short 
duration varieties as pointed out by If air (1978) Is the major 
constraint for its successful cultivation in rice fallows* Besides, 
stability in the productivity of cultivars deserves attention as 
groundnut production suffers proverbial Instability.

. Raising productivity of' groundnut, as in any other crop, calls 
for the employment of suitable techniques of plant breeding* Genetic 
variability in a crop forms the primary requisite to achieve genetic 
Improvement* A collection of germplasm and its critical evaluation 
for desirable attributes with reference to the breeding objectives 
can lead to the identification of genotypes specific to the 
situations end requirements* The observed phenotype is a correlated 
response of the* heritable end aoa-heritable factors. Only the 
heritable portion of the variability contribute to genetic improve
ment through selection* She extent of genetic variability can be 
estimated by the genotypic coefficient of variation* Eeritability 
in combination with genetic advance would be more useful in 
predicting the results of selection*

Selection for complex characters like yield can be effectively 
made by employing biometric techniques which will indicate the 
relative importance of the different components* In the development 
of improved genotypes, the breeder should have a definite under
standing of the genetic architecture of yield and its components 
with reference to the situation. The extent of relationship 
between attributes is measured by correlation coefficient at the
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genotypic phenotypic levels* When the correlations of a 
number of characters are considered simultaneously the results 
become more complex due to their mutual associations* The path 
coefficient analysis provides a means to find out the relative
contribution of each component towards yield and is an effective

11 !

tool to detect the specific forces acting to produce a given 
correlation* The correlation coefficients are thus partitioned 
into the direct and indirect effects* ,

E

Testing of adapted promising varieties to select out the 
best suited one for the traditional uplands during kharif and the 
potential rice fallows during summer is planned in this programs* 
with immediate practical utility* Since the summer rice fallows 
have a span of only 90 days or leas, mutation breeding technique 
to induce earliness in selected promising genotypes is also 
envisaged as e part of the programme*

In Kerala, though groundnut is the most important annual 
oilseed crop, no attempt was done in the paot for its genetic 
improvement. This programme is the beginning of a systematic 
breeding approach to satisfy the varietal requirements for the two 
major areas in the State with high production potential* It is 
hoped that the informations gathered sad conclusions drawn will 
be of considerable practical importance in the future works on 
genetic improvement of this crop*
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REVIEW OF LITERATURE

Groundnut ranks 13th in Importance among the world food 
crops and 1b the most important food legume (Vemell and McCloud, 
1975)* Hao (1980) stated that as a crop it is well adapted and as 
a food it is readily accepted. It is cultivated in about 80 
countries, extending from the tropical to the temperate zones.
Gibbons (1980), estimated that nearly 18*92 million hectares were 
planted with groundnut during 1978 and 18*87 million tonnes were 
harvested giving a mean yield of 998 kg per hectare* Asia is the 
largest producer (10*9 million tonnes) followed by Africa (5.2 million 
tonnes), North and Central America (1*98 million tonnes) and South 
America (0*8 million tonnes). Of the individual countries, India 
is the largest producer in the world (6*2 million tonnes), followed 
by China (2*8 million tonnes), U.S.A. (1.0 million tonnes)9 Senegal 
(1*0 million tonnes), Sudan (0*8 million tonnes) and Nigeria 
(0*7 million tonnes). Approximately 80 per cent of world production 
comes from the developing countries* Sixty seven, per cent of the 
total is produced in the seal-arid tropics*

Groundnut is well known as the Icing of oilseeds in India 
because it constitutes about 60 per cent of the total oilseed 
production in the country* Fluctuations in the production of 
groundnut, therefore, influence the availability and price of oil 
in the market (Patil, 1978) • Hence the oilseed economy of India 
is dependent on groundnut production. The importance of groundnut 
as a major oilseed crop of the nation needs no emphasis. The country 
had made significant achievements in the production of cereal grains
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and Is self-sufficient in food grain production, thanks for the 
'Green Revolution'« But because of shortage in oilseed production, 
considerable mount of foreign exchange Is being spent on the import 
of oils* In fact the import bill of oilseeds Is now even more than 
that of grains earlier (Bbnabala, 1979)*

Groundnut production in India suffers from proverbial 
instability and low yields* But the rapid spread of the crop in 
our country, though a relatively recent introduction, accounts for 
its wide adaptability (Prasad end Kaul, 1900a)* It is well known 
that groundnut is an unpredictable legume and Patra (1980) stated 
that its performance depends upon the action and interaction of a 
number of factors* The groundnut plant is much different from 
others essentially due to the, fact that it possesses a combination 
of pereuniatlng habit and subtorronian pod bearing nature which 
essentially promote survival than productivity as evidenced by its 
long evolutionary history* Added to this, lack of clear cut 
relationship between canopy characters end yield components comes 
in the way of development of appropriate selection criteria in 
breeding work (Prasad and Kaul, 1980a) •

The average yield of groundnut in India at the present 
Is around 820 kg of pods per hectare as compared to the very high 
yield levels obtained in Israel (2857 kg/ha) and U.S.A. (2603 kg/ha). 
Being a rnajjor oilseed crop, the low yield levels of groundnut 
are reflected in the per capita consumption of vegetable oil in 
India which Is only 3 kg per adult per annum as against the 
consumption requirement of 11 kg recommended by the National 
Commission on Science and Technology. To set up the yield levels
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of this crop, Reddy (1980) stressed the need for strengthening 
of research efforts, particularly on the varietal front. Between 
1951 end 1971* the average yield of groundnut pods in U.S.A. rose 
from 935 kg/ha to 2293 kg/ha and today yields of over 5500 kg/ha 
are not uncommon there (Praoad and Kaul, 1980a). In India, Singh
(1979) reported that the productivity of groundnut, as a result of 
research and developmental activities, increased from 642 kg/ha 
in 1952 to only 772 kg/ha in 1968. Peanut is now grown under 
varied situations of soil, climate, seasons, crop combinations os 
well as sequences in India* The arena Is expected to be wider 
with the newer cultivars as stated by HI era (1980).

Roaanathan (1980) pointed out that plant habit in groundnut
i

deserves attention of plant physiologists and breeders alike* It 
Is our experience that most of the oultivars are excessively 
vegetative for the yields they give and there is waste of consider
able energy for unproductive purposes. It is therefore aecessazy 
to spell out the plant type in groundnut that would be more 
efficient in utilising the nutrients from soil and solar energy. 
Investigations on the development of optimum canopy structure 
conducive to maximum pod formation per unit area will be rewarding 
as suggested by Misra (19S0) .

In India, breeding for earlineas was specified as on 
objective in groundnut improvement even by early workers such

T

as Singh (1952) and Seshaari (1982). Hair (1970) had brou^it out 
that in Kerala, there is considerable scope for cultivating 
groundnut in non—traditional areas ouch 00 intercrop in coconut 
gardens, companion crop with tapioca end cat oh crop during third
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crop season (Summer) in double crop poddy fields. He emphasised 
the urgent heed for evolving short duration varieties for rice 
fallows. IJigaa et al. (19®)) had indicated that groundnuts which 
mature earlier than the current cultivars end possessing high yield 
potential, together with good quality will be highly useful in 
areas of semi-arid tropics which have short growing seasons.
Gibbons (1980) had also aptly stated that there is scope for fitting 
early maturing groundnuts into relay or sequential cropping systems, 
particularly in South East Asia by utilising the residual moisture 
after the harvest of the rice crop. The importance and significance 
of early maturing groundnut varieties to meet the requirements of 
multiple cropping in rice fallows had also been stressed by 
RamacMndran et el. (1980).

The crop sequence trials conducted, at the Rice Research 
Station, KeyoElmlsu (Kerala) had proved that groundnut can be grown 
profitably as a third crop in the rice fallows of Gnattukara in 
Kerala (Anon., 1979a). The trials in farmer's fields oonducted by 
the Kerala Agricultural University, through the Village Adoption 
Programme, had demonstrated the possibility for extensive 
cultivation of groundnut as a commercial crop in the rice fallows. 
The trials conducted under the National Demonstrations have also 
exposed similar possibilities (Anon.,, 1978c). The paddy-paddy- 
groundnut sequence has opened new vistas in the production of 
groundnut in this State. It Is projected further that there are 
about five lakh hectares under rice fallows in Kerala, out of which 
two lakh hectares can immediately be brought under groundnut 
(Anon., 1978b).
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Sasidhsr (1978) found that maximum economic returns were 
obtained from the cropping pattern riee-rice-^ouMmt in wetlands. 
The groundnut crop showed moodmim efficiency in the utilization 
of phosphorus end potash for dry matter production. Also the 
highest protein yield was obtained from ric e-ric e-groundmit ,

-  i

cropping pattern. This cropping pattern, in general, also improved 
the physical and chemical properties of the soil# He concluded 
that rice-rioe-groundrmt was the most efficient and suitable 
cropping pattern for the wetlands.

No doubt, summer rice fallows in Kerala presents imonse 
scope for groundnut production* However, to have an appreciable 
coverage, high yielding short duration varieties, maturing in 90 

days or less with compact shallow hurried pods, are a badly felt 
prerequisite* Despite the fact that breeding work in groundnut 
was carried out for over the past five decades and breeding research 
was given the place of priority in the multi-disciplinary approach 
under the coordinated set up, the progress is but limited as

1 t 1

indicated by Dorairaj (1980).
t

The literature pertaining to the various aspects covered in 
the present investigation is abundant. Therefore only relevant 
literature on groundnut in tune with the objectives of the work 
are reviewed.

* *

A. Genetic Resources
- » | I > I  H  r f c . n i —  m n . w  . ,

It Is well, known that the success of modem cultivars, the 
population explosion and the disturbances of the ecosystem have 
together tended to reduce the genetic variability in plants 
available to man. The plant breeder, to meet the demands of the
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grower, processor, distributor and consumer, has reduced the 
genetic diversity in crop species* This has often resulted in 
increased genetic vulnerability in crops and this tempted Bao 
(1980) to renark that plant breeders have become the victims of 
their own success. The suggestion made by Jensen (196?) that

‘  t  r  ’

genetic end phenotypic diversity of crops should be accepted as 
a desirable goal in plant breeding programmes,, can be taken as; 
complementary to the above remarks*

t

Ren (1980) pointed out that with modernisation and urbani
sation, the natural environments of wild and weedy species have 
been disturbed and some have become extinct* Natural habit
destruction, which occurs only slowly, can be seen happening today

: •

In South America as far as Arachis species are concerned* It Is 
imperative that whatever genetic diversity remains should bo 
assembled and conserved. This may be for Immediate utilisation 
in crop improvement or for future utilisation when the situation 
la expected to be even more alarming. Harlan (1976) has indicated 
the limitations of our potential genetic resources in the light 
of the possible genetic wipe out of the centre of diversity and 
Hewkea (1979) clearly described the way in which such a wipe out 
may occur. The genetic diversity in cultivated groundnut foy* been 
continuously eroded in the groundnut growing countries since 
crop improvement work started.

Arechia genetic resources include ell the wild species and 
the cultivars. Genetic improvement of eny crop Is dependant upon 
the availability of germplasa resources. Quite often groundnut 
breeders in India complain of lade of genetic variability in this
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orop and therefore much progress qouX& not be achieved in varietal
improvement (He&dy, 19GO).

* Efforts have been made to collect and conserve the groundnut 
gemplsm at a few places around the world, Germplaem collections 
are being maintained at 7 centres in U.S.A., 2 each in Argentina, 
BrasilB Senegal, Israel and India and ona each in Venezuela, Nigeria, 
Malawi,. South Africa, Simbawe9 Sudan, Japan, China, Indonesia, 
Australia and Malayasia. Realising the urgent need to collect and 
conserve genetic resources, to cope with the present end future 
groundnut improvement programmes, the International Orop Research 
Institute for the Semi-Arid Tropics (ICRXSAT) at Hyderabad, India, 
has been designated by the Consultative Group on International 
Agricultural Research (CGIAR) as the major repository for Araohis 
gemplasn and has been charged with responsibilities of genetic 
resources activities, Dpto raid-1960, 8498 accessions have been 
assembled at I OKI 3 AT, apart from 1536 accessions under quarantine 
inspection (Hao, 1980). The Direct orate of Oilseed Research,
India, at Hyderabad M s  shared its collection of 4948 entries 
with the XGRXSAT, The National Research Centre for Groundnut . 
(India), started functioning vczy recently at Junaged, Gujarat, 
is being developed as the second important centre for maintenance 
and evaluation of gesmplasm in the country (Singh, 1960)«
(1) Collection

Groundnut io a crop introduced into India during the first 
half of the sixteenth century. Its speedy spread in this country 
accounts for its remarkably high level of adaptability. Obviously 
there are no indigenous land races in the country and the ones



11

which. have been adopted £03? cultivation ere a few from the wifi© 
orrey of genetic material scattered in the world • There is urgent 
need to evaluate under local conditions, promising end high 
yielding eultivars from those countries where unit area production 
seem phenominal as compared to ours (Misra, 19GO).

IJorden (1980a) stated that introduction and selection is 
still a satisfactory moans for genetic improvement in groundnut • 
The cases of successful introductions arc many* In India, where 
groundnut is now cultivated and produced to the maximum, it io on 
introduction, Sally (1968) estimated that 75 to 80 per oeat of 
the peanuts grown in U.S.A* were derived wholly or in part from 
groundnuts introduced from other countries.

■ The Waspade cultivar maturing in 4 to 6 months, when 
introduced into Java by Hollo in 1875, has completely replaced 
native eultivars maturing in 8 to 9 months (Hammons, 1973)•
‘Mhlrala Bed*, a ’geeea revolution variety®, when introduced into 
Zambia and Bhodeeia from U.S.A., proved, to be, a miraculous success 
(Smartt, 1979),* The famous mutant variety of Gregory, ’HG-4X*, 
was introduced to almost all groundnut growing countries of the 
world. Asirya Mwitunda, Small Japan, Spanish, Exotic-I 02nd 
Exotie-5 are a few among a large number of notable introductions 
made to our country. The varieties now under recommendation in 
Kerala - TM¥-2, TMV-7, Pollachi«1 ere all introductions from the 
neighbouring state of Tamil Hadu. ,

Boraira^ (1979) stated that the foundation for any breeding 
programme is in the maintenance of a geraplasm bank. A properly 
planned crop improvement programme will, no doubt, start x*ith the
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assemblage of an oxhanotlvo germploGS. containing maximum variability# 
Cii) Evaluation and testing

Norden (1960a) pointed out that to accomplish the development 
of improved eultivars the breeder must have a clear knowledge of 
the botany# genetics end ecological requirements of the crop. II© 
should establish sound breeding objectives# collect or ore ate a 
range of genetic variability and develop or devise the most suitable 
breeding method to fulfill the objectives* He further stated that 
the heart of a breeding programme is the evaluation or screening 
of the breeding materials.

The genetic resources collection, maintenance end 
conservation have significance in elucidating taxonomic status 
and evolutionary relationships between and within the species.
But the main justification for genetic resource conservation is 
for utilisation in crop improvement. At ICRI8AI, a multidisciplinary 
approach is followed and the available groundnut collection is 
evaluated by all the groundnut scientists (Bao, 1980).

• Groundnut varieties ©re relatively insensitive to day length.
So eultivars developed any where in the world can be evaluated at 
any latitude as suggested by Vernell and McCloud (1975). Rao
(1980) had stressed that collection and evaluation are pre
requisites before varieties are properly utilised in crop 
improvement programmes.

Doralraj (19®)) had brought out that the yield performance 
of one and the same variety varies considerably from place to 

' place end from season to season. In groundnut, stability in yield 
appears to be an important problem. He pointed out that
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mltilccation tests ere essential and stability parameters should 
be -worked out to identify stable and promising varieties* This 
sight have lead Hammons (1976) to suggest that the key feature of 
the breeding system should be incorporation of environmental 
stability while retaining genetic diversity*

Eao (1980) while discussing on the genetic resources at 
I CHI SAT* has stated that the key to successful utilisation of 
variability from broad genetic pools requires the knowledge of, 
desirable traits available in the geraplesm. This requires a 
systematic evaluation of the gemplaaa* ,

For rapid multllocation testing of promising material end to 
assess its suitability for different agroelimatic sones or 
adaptability at national level# a four-tier system of testing was 
formulated by Singh (1980)* According to this# each genotype hoe 
to be tested in the first end second stage - Initial Yield 
Evaluation Trial <ITE£) and Freliminory Varietal Trial (PVT)- - 
each at a minimum of one season* Two seasons trial at the third 
stage of Co-ordinated Varietal Trial (GVT) and one season at the 
final stage of National Evaluation Trial (NET) have been fixed as 
optimum* ■

By x-ray irradiation on the variety* Spanish Improved, six
/

mutant varieties vis., TG-1, TG-2# TG-3, T<W* TG-5. and TG-S wore 
developed at the Biology Division, Bhabka Atomic Research Centre# 
Trombay, Bombay (Pat 11 sad Thakare, 1969)* large scale yield 
trials with these mutants were conducted at Taloja, Gujarat, 
during 1967 and 1968. Three of the mutants produced over 19 psr 
cent increased pod yield* TG-I consistently yielded 25 par cent
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more which -was, at ati otic ally gigpnlfleant at -1 pea? cent level- of 
probability* In a comparative yield trial of three mutant varietiess 
vis., S M s TG-3 and ©>17 including local cheek by Ratil (1978). 
at farmers field, found that all the three mutant varieties are 
far superior than the locals* TG—1 under irrigated condition 
gave yield as high as 5000 kg/ha and TG-3, 45QO kg/ha while the 
cheek varieties yielded 3200 kg/ha and 2000 kg/ha respectively*
, In ,a varietal trial involving seven varieties, conducted 
at the Bice Research Station, Kayaskulas, Gangapurl had yielded 
highest green pod yield (8739 kg/ha) followed by £&7~2 ( 7844 kg/ha) 
and Pollachi-1 (7483 kg/ba)(Anon., 1973a). A comparative evalua
tion trial to identify the, best variety for the partially, shaded t 
coconut gardens under rainfed conditions, laid cut at the Research 
Station end Instructional Form,. Mennuthy, Kerala, showed that all 
the four varieties tried, vis.., THV-2 , TMV-7, Poll&ckl-I and 
Pollachl- 2  were on per in pod yield, though Pollaohi-1 had .. 
yielded the maximum (Anon., 1979a),

In the National SLite Trial of bunch types with 8 entries, 
the hipest yield of 2192 kg/ha was given by W 1  (Anon., 1920c).
The shelling percentage was the highest in X-1»21-B with 78*75*
Ph-7 gave the highest yield of 2784 kg/ha followed by TG-17 with 
2551 kg/ha and QS7-2 with 2476 . kg/ha in the Initial Evaluation 
Trial with 19 entries. In the Hultilocatlanal Trial of bunoh

1 ' ' . r, • . .

varieties, an entry from Dharwar, 2-18 gave the highest yield of
1977 kg/ha followed by Ah-8312 giving 1961 kg/ha. A large scale

‘ 1 '  '  • ■ •>

yield trial revealed that Ph-42. in group-I and Bh-40 in group-II 
gave the masimim yield of 2250 kg/ha and 2341 kg/ha respectively.
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Though an Initial Evaluation Trial of 16 Spanish hunch 
entries at 1.4 locations, the Culture J-1, besides giving the 
maximum mean yield of 1540 kg/ha, ranked first at 6 locations, 
second at 2 locations end third in one location. In another trial 
consisting of 10 entries at 12 locations, the culture G-201 
(of Uttar Pradesh) has ranked first in the mean yield of pods 
<1402#2 kg/ha) followed by Bobout-33-1 (1331*4 kg/ha). The national 
check, M-13 ranked first with 1379*6 kg/ha in an Initial Evaluation 
Trial of 10 Virginia runner types in 13 locutions* In the natioal 
trie! of Virginia bunch varieties/cultures with 5 cultures, laid 
out at 12 locations, the culture 20-206 of Eediri (Andhra 
Pradesh) proved to be promising (Anon., i960 d).

Bolton (1980) reported that the results of yield trials 
carried at four sites in Tansania in 1978-79 with 12 varieties 
showed that the culture 69-62-2-5 was top ranking with an overall 
mean of 1342 kg kamel/ha followed by 70-1-1-1 with 1337 kg kernel/ 
ha* In another trial with 10 varieties at four locations, during 
1979-BO ha noted that the culture 69-62—2-5 was top ranking in 
kernel yield. During the 1980 trial with 16 entries, at two 
locations, 69-62-2-5 was the most promising with a mesa yield of 
1865 kg kemei/ha.

By a varietal trial in Senegal for five years from 1375 to 
1979 with four varieties, dautreau and Be Pins (1980) concluded 
that the variety 57-422 was having the highest mean yield. In 
another trial, they reported that V—55 had given 47 per cent more 
yield than the best control line. Beceat3y a number of 
introductions were made to Senegal and a varietal trial with
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seventeen Introductions for four years from 1976 to 1979 revealed 
that Starr, 57-422, Spenhoma and TG-7 ©re promising. In yet 
another trial of introduced material© for five years from 1975 to 
1979, the varieties found superior were Tifapan, Spancross and 
Comet*

Iligce et ol* (I960) reported that a trial of 11 selections 
under low fertility end rainfed conditions in 1979 showed that 
PE3R 8- P 12-B1-B1-B1 ranked at the top. From an yield evaluation 
of sis advanced cultures, they could isolate very high yielding 
ones with an average yield of more than 3800 kg/ha* Considerable 
differences were noticed in yield and shelling percentage among 
ei$it natural hybrid selections from the parent variety Bobcat 
35-1 and seme of the selections were superior to the parent*

In a preliminary yield trial with 8 cultures, Patra (1980) 
reported that OG,9-5 yielded the maximum with 1954 kg/ha and 
0071-3 ranked second with 1710 kg/ha. But in the comparative 
yield trial, 0071-3 was found top ranking followed by 003-24*

Hamachaadron and Venk&teewaran (1980) had evaluated 
'Gssgapuri* with six other varieties ©t Tindlvsnan, Tsaall Badu* 
Oangapuri ranked first with 64 per cent more yield than the check 
TMV-3 in kharif 1973 but in 1974 its yield was 13# less* They 
reported that Gangapori showed great variability in gemination, 
pod yield per plant, 100 pod wei$its plant height, pigmentation 
of the stem, size arid colour of the leaves, size of pod and kernel 
and colour of testa. This according to them indicated the 
prevalence of residual heterozygosity in the variety*
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Yield trials in tfalsul fey Sibale sad Klsycmbe (1980) 
involving. 4 varieties revealed that S385/1/4A 1n 1977*78* £379/6/4 
in 1978-79 end Chalisfeena in 1979-SO were top ranking with average 
pod yield of 5089 kg/ha, 4829 kg/ha and 5096 kg/ha respectively. 
Uhile assessing the average yield response of two groundnut 
varieties under different management practices, Singh (1960) 
reported that the recomended package of practices gave 5 5*25$ 
with 11-13 and 37*510 with PG-1 over the local practices*

A hunch culture Ah-316/3, maturing in 65 days was isolated 
from the cross TG-3 s: AH-8068 fey Sridharoa et al (7 9Q0) • The 
comparative performance of this culture with better parent TG-3 
and standard strain TtlY-9 showed that its yield was far feelou then 
that of TG-3 and slightly less than that of T1W -9 also* Attempts 
are under way to step up yield potential of this culture by further 
breeding* •

In a Comparative Yield Trial with 13 varieties at 9 centres, 
Co-1 occupied the 1st rank at 4 centres, TMV-2 at one place end 
GAUG-1 at one centre (Ancru, 1981a). In mother Comparative Yield 
Trial involving 11 new entries, conducted at 10 locations Hofeout 
33“1a Dh-3-20, J-11, TG-14* G-201 end S-1-21-B proved to fee better 
varieties. Based on the overall performance, Eobout-33-i aad 
Bh-3-20 were observed to fee superior to the national check J-11 *
In en AIG0RK5-ICEISAT Co-operative Yield Trial with 17 ICEISAT 
culture©, Ho*15 was superior to Hofeout -33*1 os judged from the 
overall performance, although the difference was not statistically 
significant at any of the centres (Anon,, 1981a), ,
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B* Biometric Analysis
Evolution of superior genotypes# as in say other crop# is 

the prime responsibility of the groundnut breeder* selection is 
on intrinsic part of this process* The application of statistical 
techniques to biological investigations# the quantitative biology 
now termed as biometrics# has aided the breeder to reliably under
stand the polygenic basis of economic characters which generally 
exhibit continuous variation*

To improve yield# a complex character# information on the 
nature end magnitude of variation in the available material# 
association of characters with yield and among themselves end the 
extent of environmental influence on these characters ore necessary.

i  •

Fisher (1918) illustrated how biometrical findings could be 
interpreted in terms of Mendelian factors and this served as the 
foundation of Biometrical Genetics*

A aisable port of the phenotypic variation is caused by 
environmental ■ influence0. The phenotypic variability is the result 
of variability in the genetic constitution of the individuals in 
a population - the genotypic variability upon which superimposed 
is the variability due to the effect of environment in which the 
individual genotype perpetuates and survives. Swaminathoa (1969) 
stated that variability for any character occurring in a 
population is conditioned to a great extent by the selection 
sieves-natural and human# through which the population has passed 
during its phylogenetic history*

According to Evans (1978)# each physiological or morphological 
character nay affect yield in many ways, the net effect of uhieh
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depends on other characters end environmental conditions. Selection 
based on yield alone is usually not very efficient, hut when based 
on its component characters os well, could be more efficient*
CD Scone

Estimation of variability and relationship among the 
characters is done by using various genetic parameters* !£he

r i
genetic or heritable portion of the phenotypic variability can be 
assessed by the genetic parameters such as genotypic coefficient 
of variation, heritability and genetic advance. Panose (1957) 
had showed that high heritability and high genetic advance indicate 
genetic control with additive genes# .

Different characters of a plant are often associated* Shis 
may be either-due to pleiotropy or due to genetic linkage 
(Herland, 1939)* The coefficient of correlation give a measure 
of the relationship between two characters and those characters 
related to yield can be of use to the breeder in making effective 
and dependable selection* In this contest it appears relevant 
to quote Leopold and Kriendemsm (1975)* ^although species very

i

enormously in their assimilative abilities, growth control 
inherent in plants still exert powerful effects over their general 
performance* Ply steal inputs sustain growth, but biological 
regulation dictates the pattern of its utilisation and ultimate 
expression* If we ere to understand the nature of this regulation 
at a whole plant level and appreciate the interaction between 
plants and their environments, we need more detailed measurements 
than simply final yield***

Ihe utility of correlation studies is very high in a crop
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like groundnut where the yield feet or is concealed. The requirement 
of more end more studies in this lino is Justified by the statement 
made by Frasad end Kaul (1980 a) that lack of elearcut relationship 
between, canopy characters and yield components comes in the way of 
development of appropriate selection in breeding work.
(ii) Variability

Plant breeding in a sense is the efficient management and 
utilisation of variability, Frenkel (1970) pointed out that 
variation is the essence of like and genetic variation is universal. 
The restriction to variation tends to limit the evolutionary 
potential. The survey and assessment of genetic variability is a 
primary requirement of plant breeding programmes.

Venketeswaran (1966) reported considerable variation in yield, 
flower production, weight of haulms end total leaf area per plant. 
in the spreading type. In the semi-spreading type, number of 
kernels per plant and yield showed the masisum variation. The 
height of main axis, total leaf area per plant, weight per kernel 
and yield showed marked variation in the bunch type, Chandramohsn 
et aL. (1967) noticed profound variation in number of mature pods, 
weight of haulms and yield. Fiftynine erreot types of groundnut 
were studied by Jaswal and Gupta (1967) to evolve selection criteria. 
They observed high variability in total branch length, number of 
primary branches, number of needles (pegs), number of mature pods, 
pod weight and finally the yield.

During their study Bam end Ashokraj (1969) found high■ h
genotypic coefficient of variation for number of dayB to flower, 
number of pods and hanln3 weight per plant. A comparatively high
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genotypic coefficient of ■variation was recorded by Majundor et al. 
(1969) for number of branches, number of leaves, number of nodes, 
number of peg bearing nodes, number of pod bearing nodes and pod 
length. .

In the enfeet group, Sangha ond Sandhu (1970) noted high 
genotypic coefficient of variation for number of secondary branches, 
number of primary branches, number of fruiting nodes per secondary 
branch and number of nodes. Similarly for grain (kernel) weight, 
number of pods, yield of pods and number of one seeded pods in the 
spreading group of varieties. HI$a genotypic coefficient of 
variation was recorded for number of secondary branches, green and 
dry weight of mature pods by Dixit et al. (1971). In a study with 
50 spreading varieties, Khangura and Sandhu (1973) found that the 
phenotypic coefficient of variation was high for pod yield and 
pod number and moderate for number of fruiting nodes per secondary 
branch, number and length of primary and secondary branches, ' 
lateral spread and 100 seed weight. But for shelling p ere out age, 
seed protein and oil content, the phenotypic coefficient of 
variation was low.

Kuohwoha and Sowar (1973) while analysing various characters 
reported high to moderate genotypic coefficient of variation for 
days to 50 per cent flowering, height of main axis, number of 
mature pods and dry weight of fodder. Days to maturity<, 100 pod 
weight, shelling percentage and percentage of oil lied only low 
genotypic coefficient of variation, tlohsmed et al. (1973) 
recorded high coefficient of variation for kernel weight and 
shelling percentage in semi-spreading end spreading types
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respectively. In the spreading groundnut varieties# Ssngha 
(1973) obtained the bluest estimates of phenotypic and genotypic 
coefficient of variation for 100 kernel weight s M  number of pods 
per plant* Shettor (1974) found iiigb genetic variability for 
niMber of secondary breaches# total ember of nodes in secondary 
branches and umber of pods# in his study of the variability 
pattern and formulation of selection index for yield* In the 
analysis of genetic variability in certain metric traits# 
Sivasubramoniam et el* (1977) noticed high values for genotypic 
coefficient of variation for height of main stem and number of 
pods per plant. This showed that these characters c m  be rolled 
upon for selection*

After an elaborate study of variability of 100 kernel weight 
and shelling percentage in 234 bunch# 170 semi-spreading end 268 
prostrate (spreading) varieties# Hatara^an et al* (1978) concluded 
that variation in kernel weight was generally higher la semi
spread lag end prostrate varieties while variation in shelling 
percentage was the highest in prostrate varieties* High ' 
variability in harvest index was noted by Hatara^aratnsm (1979)#
It ranged from 20 to 47 in bunch# 3 to 31 in semi-spreading and 
10 to 22 in spreading varieties* Siiany (1979)# after studying 
nine varieties and , five crosses reported that protein and oil 
content varies ccmeiderably» The highest protein content (30 to 
31$) was obtained from Spanish and Valencia types* The oil , 
content ranged from 50 to 56 per cent*

Morddn (1980 a) had stated that there is considerable amount 
of variability available in the cultivated species# especially in



23

niorpho logic al end chemical characteristics. She oil content of 
different types voric-d from less then 40 per cent to over 60 

per cent end the fatty acid composition of the oil of the 
different lines also showed considerable variability*

Ego (1980) had raised 220 hunch varieties in a randomised 
block design with two replications at the Regional Research 
Station* Baichur* during kharif 1977*78 to assess the range of 
variation* The yield of pod* number of pods* number of nodes in 
the main axis* shelling percentage end 100 seed weight showed 
wide differences between phenotypic and genotypic coefficient of 
variations* The phenotypic coefficient of variation ranged from 
as low as 2*57 for leaf breadth to as high as 129*00 for pod yield* 
The genotypic coefficient of variation varied from 1.58 for leaf 
breadth to 51*00 for shelling percentage* He pointed out that 
the influence of environment on these characters 1b appreciable* 

Venketeowaraa (1980) examined the variability in a number 
of lines/varieties belonging to the three habit groups* vis*, 
spreading, semi-spreading and bunch. Yield was taken by M m  to 
mean the yield of kernels, being more steady and reliable then 
yield of pods. He found that the pattern of variability in the 
different characters varied among the three habit groups and 
among the different varieties of one and the same habit group.
M o  made him to suggest separate discriminant function for each 
habit type* It is reported by Venketeswaran et al* (1980) that 
considerable differences in harvest index exist between, different 
varieties. Varietal variations in physiological efficiency have 
also been reported. The strain Co-1 has high harvest index of
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50*1 pop cent* whereas Gangapuri has a low harvest index of 35*2 
per cent. Ah-35 Is reported to he a hi^ily physiologically 
efficient variety, fhey have noted that shelling out-turn is a 
highly variable genetic character influenced considerably by 
environmental factors.

In th© analysis of yield components for naming selection 
index*, Kuriehoee (1981) recorded significant differences in 
respect of ell the fifteen characters studied* namely pod yield* 
height of main, axis* number of primary branches, number of loaves* 
days to 50 per cent flowering* duration to flowering* number of 
flowers per plant, number of productive nodes* number of mature 
pods* dry weight of haulms, number of seeds per pod* 100 pod weight* 
100 kernel weight, shelling percentage end oil content. High 
genotypic coefficient of variation was shown by 100 pod weight*
100 kernel weight, number of seeds per pod and number of primary 
branches whereas the value was low for dqys to 50 per cent 
flowering* oil content and shelling percentage. Pod yield showed 
moderate value for genotypic coefficient of variation* tut higher 
« values for environmental and phenotypic coefficient of variation.
In the case of genotypic variance too* number of flowers per pleat 
and 100 pod weight recorded high values. The genotypic variance 
was low for pod yield* number of primary breaches, days to 50 
per cent flowering, number of seeds per pod* shelling percentage 
end oil content. She environmental variance was highest for
number of flowers per plant followed by number of leaves. At the

/

phenotypic level, the variance was high for 100 pod weight, number 
of flowers per plant and number of leaves and low for number of
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primal branches# days to 50 per cent flowering# number of seeds 
per pod# shelling percentage end oil content*

Xn the Fg of a cross between TK7-7 end Ar&ohls vlllocnilicQrpa. 
Muralidharoa et al* (1980) found that the variability was directed

V

toward© ea association of attributes# desirable for selection in 
the light of the concept of new plant fora in groundnut» The 
improved level of productivity was concomitant with the mergence 
of secondary branches and increase in the number of basal primary 
nodes. In their breeding studies involving Araohis hvooaaea and 
Jkf &ontlcola» Muralidharsn and Hasan (1980) observed that the 
average number of flowers produced in A. hypogaea (61.8) was far 
below than in A, montleola (349.9)* TtfiT-7 produced 105*6 flowers 
while FoHachi-1 produced 99*0 flowers* The number of pegs per 
leaf axil also varied in the parents and hybrids. The number of 
pegs per plant showed a pheaominal increase in the hybrids. The 
percentages of one seeded and two seeded pods varied among the 
different hybrids* In all hybrids# the number of pods realised# 
far exceeded the level of A* monticola. The weight of pods per 
plant in the Spanish groundnuts varied from a minimum of 16.4 g 
in Follachi-1 to a aa^inun of 31.9 g in Q8N-1 • In A* monticola 
It was 13.6 g. The hybrids presented a noticeable enhancement 
in respect of tide trait# the maximum being 52*9 g in hybrids of 
0S&.2 as against 17.5 in the variety itself. The hybrid of 
030.1 gave only 29.3 g in contrast to the value of 31.9 g for the 
variety*

Hoaanathan (1980) in hie investigation in populations of an
i

interspecific hybrid reported that genetic variance for days to
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flowering has 'boon largely additive while that for number of 
branches to be largely of the dominance typo*

■v • J
In their studies in the F^ and of els bunch varieties 

orossed each other, Srldhsren and Marappon (1980) analysed height 
of reeAn stem# number of primaries, number of secondaries, number 
of nodes in the raajn stem, length of primaries, leaf area, 100 
kernel weight, number of pods per plant and yield of pods per plant* 
The genetlo coefficients of variability were generally, high for 
number Of secondaries and pod yield* It was also observed that the 
genetic coefficient of variability was determined to a great 
extent by certain specific parental combinations since the 
differences in such combinations were found to be significantly 
large* The extent of variability noted In Fg progenies was 
considerably large with transgrcaoivc segregations for most of the 
characters would suggest polygenic control of these traits*
Skewness for the characters, namely, height ■ of main stem, number 
of secondaries and yield of pod was observed* The mean value end 
the variability noted in the backer odd progenies indicated 
considerable' amount of non-aaditlve besides additive gene action* 
However, the predominant additive gene action involved for pod yield 
in most of the crosses revealed that this trait may be amenable 
for Improvement through intensive phenotypic selection*

Srassd and Haul (1980 b) studied 14g generation after treat
ment with ggttffiLfi reys, HIS end MOT in different doses and concen
trations in TtSV-2, J-11, JH-113. MK-374, RS-I and K-13* The Mg 
mutants showed variability in number of branches, total number of 
nodes per plant, xnsabcr of nodes per branch, average number of pegs
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per node, mrnbsr of effective pods per pleat and kernel yield per 
plants .

(ill) Heritability and genetlo advance
Heritability is esn. index of treasmissabillty of characters 

from generation to generation. It provides a measure of the valve 
of selection for different traits in various genotypes, 2?hs total 
variance of a character consists of a heritable portion, an . 
environmental portion and a portion due to genotype-environiient 
interactions the heritable portion in turn include the additive 
genetic variance which is fixable end the dtomiumoe and ©pistatio 
variances which are non-fixable, She tern heritability was first 
introduced by Wisher (1918) and defined it as the ratio of the 
fixable (additive genetic) variance to the total genetic variance, 
Sabine on et al, (1949) defined heritability es the "additive 
genetic variance in per cent of the total variance"* Heritability 
was defined both in the broad and narrow sense by Lush (1940), 
Heritability in the brood sense estimates the percentage of tots! 
genotypic variance oyer phenotypic variance whereas in the narrow 
sense it . is the ratio of additive genetic variance to total 
Variance,. She estimate of heritability is useful to the breeder 
for exercising selection based on the genotypic worth of a trait, 

Bernard (i960) recorded that percentage of immature podr* 
weight per pod and shelling percentage have high heritability 
estimates than seed yield per plant. High heritability estimates 
for height of main shoot 9 number of branches, number of developed 
pods, number of 'undeveloped pods and total number of pods were 
noted by Kulkorai and Albuquerque (196?), In the analysis of
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variability Basu sad Asholcrâ  (1969) observed high heritability 
for days to flower, leaves per main stem, pods per plant and 100 
pod weight; bat moderate heritability for shelling percentage cad 
fra-nbasi weight par plant • However* only low heritability was 
obtained for pod yield. Further# high heritability was found for 
umber of dsyo to flower and number of pods per plant* Haulms 
weight per plant showed moderate heritability with high genetic 
advance.

Hajundar et al. (1969) reported high heritability estimates 
for days to first flowering* period of flowering* number of branches, 
number of leaves* number of nodes* breadth and length of leaflets* 
amber of peg bearing nodes* 100 pod weight, number of kernels per 
pod* length and breadth of pod and days to maturity. 'She number 
of pod bearing nodes end the Shelling percentage had recorded 
moderate heritability while that of number of mature pods end pod 
yield had only low values. High heritability together with high 
genetic advance was shown by number of branches* number of leaves 
and number of nodes, fhis suggests that these characters are 
controlled by additive gene action. Dixit et al. (1970) observed 
that number of primary branches* green weight of mature pods* 100 
pod weight, 100 kernel weight end average number of kernels per 
pod had high heritability values when compared to that for dry 
weight of mature pods per plont* shelling percentage* height end 
number of nodes on main axis end fodder weight per plant. Both 
high heritability and hi$i genetic advance were shown by 100 pod 
weight and 100 kernel weight. Qsaly a low value for genetic 
advance was recorded by green weight of mature pods# dry weight of
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mature pods fodder weight per pleat. Bamsa et si* (1970) 
reported heritability end genetic advance for length of 
primaries, xmsher of ooeonderies and yield of pod.

In the erect (bunch) group, Sengha and Sandlin (1970) 
obtained high value for genetic advance for number of secondary 
branches, number of primary branches, number of fruiting nodes per 
secondary branch, nnfl pod number. . Some trend was maintained by 
grain (kernel) weight, pod number, pod yield and number of one- 
seeded pods in the spreading group, haring the analysis of various 
characters, Bisit et al. (1971) noticed high genetic advance 
combined with heritability for height of main axis end number of 
secondary branches.- Humber of mature gods per pleat had moderate 
genetic advance and low her!tability« Very high heritability with 
low genetic advance was given by number of primary branches. In 
their studies on variability, Kushwalm and Tawar (1975) found high 
heritability for days to maturity, followed by 100 pod weight, 
days to 50 par cent flowering, 100 kernel weight end shelling 
percentage * Pod yield, number of mature pods and dry weight of 
fodder per plant recorded medium heritability values* Number of 
immature pods, mraber of primary branches, height of main axis and 
percentage of oil gave only low heritability values. They also 
reported very high genetic advance for yield of pod per plant, 
number of mature pedo end 100 kernel weight • Ssai$ia (1973) 
recorded high heritability and genetic advance for number of pods 
per plant and 100 kernel weight. While formulating selection 
index for yield, Shottar (1974) noted moderate heritability for 
pod yield end low heritability for number of mature pods.



Heritability in the broad sense and genet ie gain wore found to be 
high for yield per plant by Patra (1975), suggesting additive 
gene effects. In their assessment of the genetic variability in 
certain metric traits, Sivasubramoniam et al, (1977) noticed high 
estimates of heritability end genetic advance for height of main 
stem and number of pods per plant. The results indicated that 
these characters can be relied upon for selection.

While studying the inheritance of yield components, Cshaner 
(1978) had reported high heritability for pod weight* As a 
result of their investigations on seven semi-spreading varieties, 
Borairaj et al* (1979) observed high heritability estimates coupled 
with high genetic advance for number of flowers, yield of pod,
100 pod weight and 100 kernel weight* The height of main stem

i  .

hod high heritability value with moderate genetic advance* It
was indicated that number of flowers, yield of pod, 100 pod weight

! -

and 100 kernel weight are useful in selection*.
After analysing 220 bunch varieties, Eao (1980) reported 

that number of pegs and length of first primary- branch showed 
highest heritability* Humber of flowers, number of pods, nodes 
on the main axis, shelling percentage and yield showed moderate 
values of heritability. leaf length and breadth showed high 
expected genetic advance whereas the number of pegs showed moderate 
value* He concluded that selection based on number of flowers, 
pegs and pods will be rewarding* In the studies with twenty six 
bunch varieties of groundnut, Kuriakose (1981) obtained high 
heritability combined with genetic advance for 100 pod weight, 100 
kernel weight, number of seeds per pod and number of primary 
branches, low values of heritability and genetic advance were

30



given by dry weight of haulms, pod yield and height of main axis. 
Shelling percentage and days to 50 par cent flowering presented 
high heritability but low genetic advenee. .

In on interspecific hybrid, Bamanathan (1980) reported high 
estimates of heritability for days to flower and relatively low 
for number of pods end weight of pods per plant* While studying 
the and Pg of six varietal crosses, Sridharen end Msrappan 
(1900) found the highest heritability values for height of main 
stem, number of primaries and yield of pod per plant in TMV-9 ac 
Dwarf mutant, number of secondaries In TG-3 x Ah-S0S8 and number 
of nodes on main stem in POL-2 x Ah.7522# In general, the value 
for genetic advance were fairly high for number of secondaries 
and pod yield. The crosses, TMV-9 x Dwarf mutant for plant height 
end number of primaries, POD-2 x Ah-8068 for number of secondaries, 
TMV-9 s All.7522 for number of nodes in main stem end POD-2 x 
Dwarf mutant for pod yield, recorded high genetic advance. It 
could be suggested, therefore,, that for effective improvement 
of these traits,, intensive selection should be practiced in these 
respective crosses. Since high, heritability and high genetic 
advance in respect of most of the characters were observed in the 
crosses POD-2 x Dwarf mutant and TMV-9 x Dwarf mutant, exploita
tion of the progenies in these crosses for improvement of yield 
would be highly useful. They pointed out that the predominant 
additive gene action involved for pod yield in most of the crosses 
revealed that this trait may be amenable for improvement through 
intensive phenotypic selection.
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(iv) Correlation
The economic net-worth of a crop la primarily judged from 

its yield which, in turn is dependent upon a number of several 
other characters* Those characters are quantitative and are 
often controlled by a large number of genes which individually 
do not have pronounced effect and to a large extent obliterated by 
changes in the environment* It has been recognised that a 
knowledge of the relationships among these characters could 
provide the crop improvement programme, with a sound scientific 
basis*
' Comstock and Robinson (1952) recorded that plant height, 
number of flowers and number of pods showed positive significant 
correlation with yield. In the analysis of yield and its related 
characters, Ling (1954) reported that number of pods per pleat 
and number of seeds per pod have pronounced influence on yield* 
Mistra (1953) noticed strong association between yield, size of 
seed, number of pod© and number of kernels per pod. In his 
attempt for the formulation of selection index for yield, Soralroj 
(1962) found significant positive correlation of weight of pods 
with number of pods and ramaber of secondary branches in the 
spreading variety TMV-1. Significant positive correlation was 
noticed for weight of pods with pod number, mean number of node© 
in the primaries, height of main axis end number of nodes in the 
main axis in the bunch variety TM7-2*

VJMle studying 75 spreading types, Jaowal and Gupta (1966) 
observed that pod yield per plant was positively correlated with 
the number of mature pods, total number of gynophores, number of
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secondary branches sad the lateral spread, Mahapatra (1966) found 
positive correlation of yield with shoot weight# root weight and 
nodule number of the plant and negative correlation with shoot 
length* Chsmdrsmohsn et al* (1967) reported that among the 
characters studied# number of mature pods and weight of plant 
(haulms) have high positive correlation with yield. These two 
characters also exhibited high association between each other*
Tn an investigation with 4 varieties# Elsaeed (1967) recorded a 
negative correlation between oil percentage and seed weight.

Fifty nine erect (bunch) types ware studied by Jasual end 
Gupta (196?) for devicing selection criteria. They found that pod

t

weight was correlated positively with number of primary branches# 
needles# mature pods end total branch length. In their study 
with 173 varieties# Idn and Chen (1967) noticed that number of 
pods par plant and average weight of pod had positive correlation

i

of low magnitude. Prasad and Srlvastava (I968) concluded that 
yield of unshelled nuts per plant was positively correlated with 
the number of branches# leaves# nodes# flowering nodes# pods per 
plant end 100 nut weight.

In 30 early erect varieties# hin et al. (19&9) analysed 
seven, component characters and reported that number of pods per 
plant was negatively correlated in the autum with length of main 
stem sod positively in spring with the number of branches per 
plant*. The length of intemode was negatively correlated with 
the number of pods per plant and the shelling percentage but 
positively with average weight of pod. They also observed 
positive correlation between the number of pods per plant end
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yield of pods la autumn crop. The number of pods per plant was 
correlated with shelling percentage la the spring orop.
Saajeevlah et al« (1970) observed that number of nodes within 
10 ca from the ground was positively correlated with, pod yield 
par plant.

In the spreading group, Saagha and Sandhu (1970) noted that 
pod yield was negatively correlated with lateral spread end number 
of vegetative nodes per primary end secondary breach, but was 
positively associated with pod number in the erect (bunch) group. 
Pod yield was positively correlated with grain (kernel) weight 
but negatively with number of primary and secondary brandies in 
the spreading group. A negative correlation between seed length 
end shelling percentage was noticed by Merchant and Munshi (1971) 
in a study involving 15 cultivara with erect growth habit.

Positive significant correlation of pod yield with number 
of pods, number of branches, shelling percentage, weight of kernels 
s M  100 kernel weight were found by Dholaria et al. (1972),
There was high positive correlation between number of pods and 
number of branches • Significant but negative association was seen

J J I
between shelling percentage and 100 kernel weight • Khaaguraa«^«3k*
(1972). while studying genotypic and phenotypic correlation in

/

30 spreading varieties, concluded that pod yield hod strong 
association with the number end length of primary ortd secondary 
branches, latere! spread, number of mature pods and shelling 
percentage*

P&tll (1972) in his studies observed that kernel yield was 
highly correlated with number of pods per plant and days to
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flower* The coefficient of correlation between oil content and 
kernel weight was negative* While analysing various characters* 
Kuohwaha and Tawer (1973) reported a strong positive correlation 
of pod yield with plant hei^it, number of mature pods* primary 
branches anfl straw (haulms) weight and negative value with days to 
flowering and maturity* The coefficient of correlation between, 
deys to flowering end 100 kernel weight was positive* There was 
strong positive correlation between plant height and mature pods 
and number of primary branches and straw weight • It was noted 
that the number of mature pods was positively associated with 
number of mature pods was positively associated with number of 
immature pods* straw weight and shelling percentage* Significant 
negative correlation was exhibited by shelling percentage with 
100 kernel weight sad 100 pod weight* . The correlation 
coefficient between the number of primary branches and straw 
weight wa3 positive end significant.

Merchant and Kunshi (1973) observed significant correlation 
between leaf length sad breadth* pod length sad breadth and seed 
length end weight • Patra (1973)# in his studies found that 
fertility coefficient and pod yield were negatively correlated 
pyjfl concluded that a high yielding form will have shorter intemodes 
at the flowering stage with a low fertility coefficient* Positive 
correlation between pod yield end 100 kernel weight was noticed 
by Songha (1973)* Mohammed et al* (1973) concluded that high 
Oil content was positively associated with small kernels.
0 off sit and Hammons (1974) reported that yield of pod was having 
significant correlation with number of pods* flowers and plant
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height • Length of primary branch was also correlated with yield
'}of pod*

It was noted by Shot tor (1974) that pod yield was positively 
correlated with height of main axis* mean length of primary 
branches, amber of secondary branches, masher of nodes in 
secondary branches, number of mature pods and 100 seed weight*
Bat pod yield was negatively correlated with number of days to 
flowering and shelling percentage* Strong positive association 
for days to maturity and shelling percentage with pod yield was 
found by Earner and Yed&v (1978) in their studies using 18 bunch 
strains* Bair (1978) In his studies with two bunch,varieties 
(THV-2 end TKV-9) recorded that yield of haulms, number of pegs 
per plant, number of pods per plant and 100 pod weight were signi
ficantly and positively correlated with yield* The yield and 
nine yield components wore investigated by BorairaJ et al. (1979) 
in seven semi-spreading varieties* Significant positive 
correlation was observed between yield and number of mature pods* 
Positive and strong association was found between, number of 
flowers per plant end number of primary branches. The height of 
Eioin axis was seen positively and significantly correlated with 
100 pod weight and 100 liemel weight* Mohemmed (1979) reported 
positive correlation of maturity and pod sise with seed yield* 
Shany (1979), based on his studies with 9 varieties and 3 crosses, 
concluded that forms with a high, protein content tended to have 
low oil content and vice-veroa. Ho also found that oil content 
was positively correlated with percentage of mature pods and 
negatively with number of pods per plant and seed weight.



37
In a study of the germplaem of 220 bunch varieties* Eao 

(1983) recorded that number of pegs* length of first primary branch 
and leaf breadth were positively correlated with yield and the 
correlations were highly significant* Humber of pods and flowers 
and plant height also showed positive significant correlation with 
yield*’ This suggested that selection for the above characters 
will be useful for achieving high yields* 7enketeswaran (19S0) 
examined the character association in a number of lines/varieties 
belonging to the three habit groups* vis** spreading* semi-* 
spreading and bunch* fho yield of kernels was taken by him to 
mean yield as it is more steady and reliable than yield of pods*
He observed that the total correlation coefficients between the 
various morphological characters and the yield varied in magnitude 
and direction’ between the habit types* Hence he considered the 
three groups separately for formulating the selection indices*
In the spreading type* yield was found correlated iiositively and 
significantly with kernel weight and negatively and significantly 
with the number of flowers produced* In the semi-spreading type* 
yield was positively and significantly correlated with the number 
of flowers and weighted total number of pods while negatively 
and significantly correlated with number of nodes on basal 
primaries* Significant positive correlation of yield with 
nhrrm n g  percentage* height of main ©sis and weighted total number 
of pods was observed in the bunch type*

Kuriakose (1981) studied fifteen characters in twenty six 
bunch varieties and the association of these characters at the 
' genotypic and phenotypic level were recorded* Genotypic
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correlation of pod yield wao positive with number of primary 
branches, duration of, flowering, number of productive nodes, 
number of nature podo, 100 pod weight# 100 kernel weight, shelling 
percentage and oil coat sit* It was negative with height of main 
axis, number of leaves, days to 50 per cent flowering, number of 
flowers, dry weight of haulms and number of seeds per pod* Only .
the correlation coefficient of yield with number of nature pods 
and oil content were significant. All the characters except 
height of main axis and number of seeds per pod showed positive 
phenotypic correlation with yield* The correlation was significant 
with number of leaves, number of productive nodes, number of ■ 
mature pods, dry weight of haulms end oil content •

Homan et al. (1970) reported high positive genotypic end 
phenotypic correlation coefficient between yield end number of 
primaries and shelling percentage in Fg generation. Sandhu and 
Khehara (1977 b) recorded close association for pod yield with 
number of mature pods and number of secondary branches in a cross 
between C-5Q1 end AK-12-24* But in a cross between C-501 end ■ 
Ah-6595, pod yield was associated with number of mature pods and 
number and length of both primary and secondary branches* In a 
study of Fg population of a cross involving a spreading end a 
bunch variety, Singh Gi al. (1979) noticed that pod yield was 
positively and highly associated with number of pods end 100 
kernel weight and significantly with number of fruiting nodes 
per secondary branch. At genotypic level, primary branches, 
secondary branches* fruiting nodes per secondary branch, number 
of pods and 100 kernel weight were highly associated with each
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other* Pod yield baa positive and highly significant partial 
correlation with number of pods and 100 kernel weight*

She phenotypic and genotypic correlation coefficients were 
worked out by Patra (1980) for 32 hybrid derivatives with three 
standards« Considering the yield components, none of the 
characters was oignificantly correlated with yield# Number of 
issaatnre and mature pode per plant showed positive association with 
yield whereas shelling percentage end days to maturity were 
negatively correlated# Number of immature pods per plant showed 
very poor association* In general, genotypic correlations were 
higher than phenotypic ones except in the character pairs, number 
of mature, pods per plant vs* pod yield per plant, number of immature 
pods per plant vs. average plant height and number.of immature pods 
pa? plant vs* number of primary branches per plant* There was 
significant association between shelling percentage and average 
plant height* number of primary branches per plant and number of 
immature pods per plant and shelling percentage end number of 
pods per plant* All these character pairs were negatively 
correlated except shelling percentage vo* average plant height#
In the populations of en interspecific hybrid, Hemanathan (1980) 
obtained significant positive correlation between shelling 
percentage end pod weight end kernel weight and percentage of 
well filled kernels* Correlation coefficients were computed 
between yield end yield attributes in the and Pg of six 
varieties crossed each other by Sridharan and Msrappan (1980)*
The coefficient of correlation of yield end total number of mature 
pods ws well ea with number of primaries indicated that these two
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characters may primarily be used for selection towards the 
improvement of yield.

Dorairaj (1979)* while exploring the possibility of 
altering the nature of association of quantitative characters 
by individual and combined effects of hybridisation and irradia- 
tlon, concluded that irradiation of varieties increased the 
frequency of new character associations, but irradiation of 
hybrids brought about more instances of alterations in the 
strength of existing correlations. In the span!eh type* yield 
of pods had positive correlation with number of pods and number of 
kernels* Positive correlation of yield with height of main stem* 
length of primary breaches and negative association with shelling 
out-turn was observed in the of Spanish. In Valencia typo* 
pod yield exhibited positive correlation with pod number and 
kernel number in the parent and this remained so in the In 
the Virginia bunch, yield of pod was positively correlated with 
pad number, kernel number and reproductive efficiency in the 
parent es well as in the But in the Virginia spreading, in 
the parent and in the M^* yield of pod showed positive and 
significant correlation with pod number end kernel number, while 
the gained significant association between yield of pods and 
mean length of primary branches and number of secondary branches* 
He suggested that the correlated response of desirable yield 
components can be taken advantage of by effecting selection for 
positively associated traits.
(v) Path analysis .

Path coefficient analysis, developed by bright (1321) is a



standardised partial regression analysis, specifies the relative 
influence of one variable on another, besides partitioning the 
correlation coefficients into direct and indirect effects. It 
analyses the eauge-effeet relationship so that complex quantitative 
characters like yield could be understood in a simpler and better 
way* The two characters whose relationship is being measured, 
may not exist by themselves alone, bat on intricate system of path 
way can be involved, in which various other attributes also 
contribute* Therefore, It would bo desirable to separate out the 
direct contribution of each yield component and the indirect 
contribution it makes through its relationship with other attri
butes. This will aid the breeder as an efficient tool in 
effecting reliable selection.

hi (19S£) farther elaborated the basic features of the 
technique of path analysis and Its applications. According to 
him, when the causal factors are unoorrelated, the path-coefficient 
is simply the correlation between the two variables concerned.
The separation of the correlation coefficient into various 
components is one of the main utility of path-coefficient analysis. 
The implications and significance of this technique has been 
stressed by Bhatt (1975) • Consequently path analysis has been done 
in quite a large number of crop plants.

In their studies with 59 errect varieties of groundnut over 
two seasons, Jaswal and Gupta (19&7) observed that the number of 
mature pods per plant and total branch length are the most 
important selection criteria* Khangara and Sandhu (1972) in a 
study made on 30 spreading varieties noted that length of primary
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branch was the most important character having the highest direct 
effect on pod yield * It was seen that all other characters 
affected pod yield through this character* The path analysis 
studies in 60 spreading varieties made by Ba&wal end Singh (1975) 
revealed that number of mature pods per plant and 100 seed weight 
were the most important yield components.

Chandola et al* (1975) observed that the number of pods per 
plant was the most important choree ter with high direct effect on 
yield* All the yield components contribute to yield through the 
number of pods par plant* • The number of primary branches and green 
weight of pods too had a direct effect, while the number of 
secondary branches had a negative direct effect* It was suggested 
that number of pods per plant can be taken as m  index for selection. 
In selecting for improved yield in varieties with a spreading 
habit of growth, Bholaria et al* (1975) found that branch number 
was more important, while pod number was sore important for bunch 
types. The greatest contribution to kernel yield was made by pod 
weight per plant both in spreading and bunch types.

In his study with 26 bunch varieties,. Kuriekooe (1981) made 
a path analysis involving five characters, vis., number of mature 
pods, dry weight of haulms, number of seeds per pod, 100 pod weight 
and 100 kernel weight • Twenty six different combinations of the 
above five characters were analysed for path coefficients. The 
reeidual effect, which accounts the effect of other factors not 
considered in the causal scheme were also worked out* The number 
of pods had the highest direct effect in all the fifteen
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combinations wherever It mss consid©i*ed as a component * In. seven 
other causal schemes where number of mature pods was not considered 
ao a component, the highest direct effect was shown by 100 pod 
velgjit, In three other combinations 100 hemel weight expressed 
highest direct effect where number of mature pods and 100 pod 
weight were not considered ♦ In the remaining one combination* dry 
wei$it of haulms showed maximum direct effect, but negative. He 
noted that number of mature pods and 100 pod weight showed the 
highest positive direct effect on yield, She direct effect were 
comparatively low and negative for dry weight of haulms, number 
of seede per pod end 100 'kernel weight. She indirect effect of 
number of mature pods through all other characters were positive, 
except through 100 pod weight which was negative. fry weight of 
haulms, number of seeds per pod and 100 hemel weight showed a 
negative Indirect effect through all other characters except 
through 100 pod weight which was positive. The indirect effect 
of 100 pod weight through ell other characters was negative, 
the causal scheme involving number of mature pods had the lowest 
residual effect• ,

In the crosses of semi-spreading x bunch end semi«apree4isg x 
seml-spreadlng, Sandhu and Ehei&a (1977 b) found that number of 
mature pods had the highest direct effect on pod yield, the 
contribution of the remaining traits being mostly through the 
number of mature pods. Oil content and protein content were found 
to be associated with almost all other characters; but not 
significantly. Singh et al, (1979) in their analysis of the Fg
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population of a cross involving a spreading and bunch variety had 
shaun that number of pods and 100 kernel weight had got the maximum 
contribution to pod yield*
C. Induced mutagenesis

Mutation breeding has been clearly defined as an important 
complementary method of crop improvement (Noir, 1971)« 
Sigurbjomssoh end Micke (1969) in a detailed analysis of the 
specific role of induced mutation in plant breeding have clearly 
projected out mutation breeding as one of the indispensable 
methods of plant breeding* Mutation studies have been carried 
out extensively in cereals like barley s wheat and rice* There 
are several reports on induced mutagenesis in groundnut* Excellent 
reviews were made by Gustaffsson end Gadd (1965)# Gregory (1968) 
and Hordea (1973# 1989 b)» Only literature relevant to the 
present investigation era reviewed here*
(i) Scope .

According to Hammons (1973)# despite a long history of 
cultivation, broad subapecific variability and wide geographic 
distribution of the cultivated peanut, defects in its composition 
with respect to the requirements of man are wide spread aid for 
many of those no remedial genetic resources are known to exist 
among its varietal forms*. Therefore induced mat agenesis could 
form a potent genetic tool to develop, new genes for various 
characters. As groundnut is generally relegated to marginal and 
submarginal holdings in our country, the genes for high yields 
have gradually eroded from the populations and have given way for 
the genes conferring adaptability (Reddy, 1980)*



The groundnut plant is much different from others due to 
the fact that it possesses a combination of pereniating habit and 
subterranlan pod bearing nature which essentially promote survival 
than productivity as evidenced by its long evolutionary history 
(Prasad and Eaul, 1980 a) * The delicate floral structure, 
restricted recombination end herlditery instability are some of 
the factors frustrating the breeder's efforts through conventional 
breeding methods* Added to these are the limited natural 
variability for the economic characters (fatnaswacy, 19SO) *A
Prasad and Kanl (1980 b) stated that a combination of breeding 
methods involving induced genetic variability and its further use 
in recombination breeding would be invaluable in groundnut 
iapr ovement»

Attempts for groundnut improvement by induced mutagenesis 
has been numerous (Gustaffsson end Gadd, 1965 s Gregory, 1968;
Wordea* 1973, 19®) b)« The crop has a delicately balanced system 
of genetic units and a rugged biochemical system capable of 
po3ydirectional changes as stated by Gregory (1956 b). The embryo 
of dormant seed is well developed (Yarbrough, 194-9) with several 
potential mutation sites* Groundnut has the capacity to be 
Esultisutable and yet maintain its phenotypic stability (Gregory, 
1956 b, 1961)*

Ashri end Goldin (1965) pointed out that the advantages 
and disadvantages that go with polyploids are felt in groundnut 
because of the presence of many duplicate loci. The croltivalents 
and trivaleata that were reported to occur at melo^is would also
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greatly influence the population dynamics end mutation freqiiesiey»
file plant Is highly autogamous end hence suited for nutation works#

In groundnut# induction of mutation has been proved to he a
good means for obtaining useful genetic diversity (Gregory, 1956 b)
and a potent source of genetic variation for certain specific
characteristics (Korden, 1975)* Mara (1980) suggested induced
mutagenesis as a tool for breeding for earliness.

«

(ii) Mutagens
Both physical and chemical mutagens were employed by several 

groundnut mutation workers throughout the world; the most notable 
being the Perth Carolina group which include Gregory, the moat 
eminent groundnut mutation breeder. Gamma irradiation was employed 
by SuehXenoki (1958), Shivaraj and Hao (1963), San̂ jeeviah (1967), 
Menon et al. (1970), Prasad and KauX (1980 b) and Ratnaswamy (1980), 
Other physical mutagens ouch as neutrons and s-rsye were employed 
by Gregory (1955)# Cooper and Gregory (1960), Bhatt et al. (1961), 
Bllquex and Martin (1961), Pat 11 and Bora (1963)# Snery ot al. 
(1965)# Patil (1966), Pony (1968), Arzumanova (1970), Patil 
(1976) end Sivasubramoniam (1979). Different chemical mutagens 
were used by various workers such as Ashri and Goldin (1965)# 
43^3^096?^# Prasad (1972), Ashri and Bevy (1974)# Sivasubramoniam

CMftd Waul b
(1979) and Prasad^ 1980,).

Differential response of genotypes to the various mutagenic 
agents and to varying doses were observed by Gregory (1956 b),
Lin (1960), Bliquex et al. (1961).# Loeseh (1964)# Ashri and 
Goldin (1965), Prasad (1972), SivaQubramoniaa (1979), BoroiraJ 
(1979) and liatnaswamy (1980).
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(iii) effects

She conspicuous effects reported were lethality, injury 
end sterility as in other crops* Cliques: et al* (1961) reported 
that irradiation with x-reye at 6000 R stimulated gemination 
but at 40,000 R, the gemination was reduced* Sivasubramonism 
(1979) found a progressive reduction in gemination with increasing 
doses of gemma rays in all the three varieties studied* Reduced 
germination following gamma ray irradiation was also reported by 
Borairaj (1979)* Eatnaswsmy (1960) reported differential 
gemination after irradiation*

Injury of various types resulting from irradiation were 
reported by many workers, the most, common being a reduction in 
plant height (Gregory, 19578 Shivaraj and Kao, 19635 Patil, 19665 

Gregory, 1368; Perry# 1968s Sinha and Soy, 1969; Sivasubramoniam, 
1979? Borairaj, 1979 and Satnaswasy, 19®))*

Following mutagenic treatment, the survival of plants was 
also found to be reduced and a linear dose-effect relationship* 
was noticed by Bliquex et al* (1961), Patil (1966), Sanjeeviah 
(1967), Gregory (1968), Siv&subrmoniem (1979), Borairaj (1973) 
end Ratnaowany (1980)*

Increased pollen sterility consequent to mutagenesis was 
reported to be mostly dose dependant by Anon. O 96Q), Bhatt et al* 
(1351), Gregory (1963), Prasad (1972) and Mouli end Patil (1976).
(iv) Hacromntatlona

Chlorophyll mat at lone of various sorts and other drastic 
morphological mutants of academic and economic significance have 
been reported by quite a larse number of Investigators.
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Batil et al. (1963) described xontlm sad vireccent sute&to 
after x-irradlation • A number of chlorophyll mutants have been 
Observed by Patil (1966). Gregory (1968) recorded chlorophyll 
mat ants including ’light green’ end ’albino’, Patil (1973 
reported a chlorophyll deficient mutant * the ’chlorine*, Three 
chlorophyll deficient mutants - •lutescons*, ’aureus* and 
’vireocent’ were described by Tal et al* (1977)* Sivasubrsmoniaa 
(1979) noted few chlorophyll mutations, He reported that 
chlorophyll imitation frequency showed an increase with the 
increasing dose of gamma rays* IPurther* the frequency of 
chlorophyll imitations varied significantly among the varieties* 

Quite a largo number of viable mutations have been reported 
by groundnut mutation breeders* Hamaons (1953 a) recorded a 
*Oup mutant * following x-ray treatments at 105 GO H» This mutant 
was characterised by a complex of morphological features which

■ 1 *

were ascribed to pleiotropic effects of a single gene. The epoch
CL ' • “making attempts of Gregory (1956) with x-ray irradiation of about■ ^ ■ .

One laldi (one bushel) seeds9 in the Bg* a large number of unit ants 
were observed in a very large population examined.

Several morphological variants such as plants with creeping 
habit from bunch parent* plants with bushy habit from trailing 
parent# small leaved and dwarf types have been reported (Anon,* 
i960)* Bhatt et al* (1961) noticed changes in growth habit* stem 
thickness and other morphological characteristics as a result of 
irradiation. The Israeli breeders* Ashri and Goldin 0965) found 
major deviants to growth habit affecting more then one character 
through diethyl sulphate treatment. They observed mutations
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involving two" or three cliorsctera at a time and suggested that 
this may he a plciotropie mutant with a syndrome effect.

Ihe macromutaats termed as ’Plab*, 'Clip* , *IIlex' , ’Hedara* 
and 'Corduaty* were described by Emery et al. (1965). They 
reported that the first three were simply inherited while the last 
two were inherited by duplicate recessive genes, large number of 
mutations affecting plant height, leaf characters, floral parts 
end seed gexsin&bility have been isolated by Patil (1966). A 
multicsrpsllary mutant with pegs transformed into branches hod 
been isolated for the first time by him.

, Gregory (1968) recognised as many as ,24 classes of 'visible 
changes due to x-irr ad 5.at 1 on, altering almost all the morphological 
characters. As a result of gamma irradiation, two mutants, via., 
’double vestelXum’ and ’Virescent*, having changes in morphology 
and habit were described by Sinha and Hoy (1369). Arsunsnova 
(1970) had also recognised changes in morphological characters 
and habit after seed irradiation in Mg generation. An x-ray 
induced monosomie was identified and described by Menon et al# 
(1970). A ’variegated* mutant was reported by Patil and Mouli 
(1975)* Mouli end Patil (1076) have obtained a mutant with 
suppressed growth of primary branches and reduced pod setting*

VJhile comparing the induced mutagenesis in homo ay gone end 
.heterozygous genotypes, Dorelraj (1979) found that irradiation of 
hybrid seeds brings about the highest variability for all the 
characters, except reproductive efficiency# Irradiation of 
varieties increased the. frequency of new character associations 
as a desirable,effect#, Bwarf-I end ’Gigas* mutants were first
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reported. Also mutants with foliaeeous stipule* white bold seed, 
chocolate colour testa and early maturity were obtained*

Prasad end Haul (I960 b) recorded a mutant with narrow 
leaves, increased number of nodules in the deeper areas of root 
sons* reduced susceptibility of leaf spots* increased pod number 
and nan-dormant seeds. Also mutants with compact canopy* short 
inter-node* large number of pods* high yield and mutants combining 
a compact canopy with larger number of pods* worthy of exploitation* 
were isolated.
(v) Mlcronutafciona .

She pioneering investigations! underfceken by Gregory and 
his colleagues in north Carolina* U.S.A., on meronratationo have 
paved the way for understanding the mutation events in a better 
way and to utilise the technique in attaining the goals of the 
plant breeder. Gregory started his studies in, 1949 through x-ray 
irradiations in the Virginia bunch variety* UC-4-# Gregory (1951) 
recognised that irradiation frequently caused genetic background 
mutations which gave rise to a series of modifier mutations or 
mioromutations. He analysed the effect of selection on yield* 
a quantitative character* among the progenies of randomly selected 
normal appearing mutant plants* A spectrum of deviation from 
normal existed within mutants and such a graded expression of the 
same mutation in different families of self pollinating plants 
was adduced to modifying effects of the background genotype.
This lead him to hypothesise that.1 the normal appearing members 
Of irradiated population might be variously mutated with a large 
number of small individually inconsequential changes, which in
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the whole* form a sound basis for artificial and natural 
selection* • Thug the mutant grade variability resulted from a 
modification of the background genotype concurrently with the 
induction of major gene mutations. He stated that the ionising 
effects were polydireotional and quantitative in nature, affecting 
heritable changes in the polygenic system of the background 
genotype. -His hypothesis was tested and proved to be correct by 
Loesh (19^4)* lineiy et al. (1965) and Sivasubrumoniaa (1979)*
(vi) Achicrffements

The first achievement in groundnut through mutation breeding 
was the evolution of the mutant variety 'HC^X* by x-ray irradia
tion of the variety KG-4 * The mutant variety was high yielding 
with better pod end seed quality than the parent (Gregory, 1957). 
Mutants resistant to leaf spot disease caused by Cercosnora 
per sonata and Cercogsora. arachidicola were developed from Xg end 

generations and the resistance was maintained over nine 
generations with high, yield «and fertility (Cooper end Gregory, 
1960). Bliquex et al. (1965) reported a mutant with increased 
oil content.

Mutation research leading to the development of improved 
TCKirombay Groundnut) varieties at the Biology and Agriculture 
Bivision of Bhabha Atomic Research Centre, India, is an illustra
tion of research benefits to the nation (Patil, 1978). Quito a 
number of mutations were induced using x-ray irradiation in the 
variety Spanish Improved (Patil, 1966) . Subsequently true 
breeding mutants and their eibo were screened for high yielding 
ability and other desirable attributes. * Shis resulted in the
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isolation of six mutant lines which were afterwards released 
as mutant varieties, TG-1 to TGf-6 (Patil and Thakare, 1969) • 
Intercrossing radiation induced mutants was found to be useful 
and rewarding* Hew varieties, vis*, TG-7 to TG-20 were selected 
during 1963-75 based on oil content, seed else, yield and maturity. 
TG-14 was evolved by hybridisation between 1 Parker green* and 
’Virescent* mutant * TS-17 was obtained from the cross 2G-1 & 
'Parker green* and TG-19 from the cross ‘JIG-1 x TC— 17. In a orop 
competition, for groundnut organised by the Department of 
Agriculture, Karnataka, two farmers growing TG-3 and TG-14 have 
won first prise by producing 60DO kg and 5000 kg in Chitadurga 
and Davergere taluks respectively . In the field trials, six 
varieties, vis., TG-1, 3, 14, 16, 17 and 13 were found consistently 
superior in Gujarat, Maharashtra, Karnataka and Madhya Pradesh,
The exporters of HOP (Hand Picked Selection) grade groundnut are 
very much interested in TG-1 and TG-9 which are preferred for table 
purpose (Patil, 1978)*

Popov and Dimitrov (1966) selected an early large fruited 
high oil groundnut* Swarf mutant-I was reported as a promising 
groundnut variety by Yadav and Singh (1977)* Through gemma ray 
irradiation of homozygous pad heterozygous genotypes, DorairaJ 
(1979) could identify nine selections with yigh yield* Pour of 
them had high shelling percentage and bold seed* The remaining 
five had high oil content. An early maturing mutant from Pol.1 „ 
worthy of exploitation was also recorded by him*
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SivaBubramcniaia (1979) Isolated five high, yielding mutant 
lines which recorded around 40 per cent increased yield than th© 
checlc which confirma the effectiveness of selection for micro- 
mtstlcno in increasing yield, potential through induced raut agenesia.

Pow economically viable mtents including a nondormaut - 
mutants worthy of utilisation was observed by Prasad and Ksul 
(19B0 b)* two high yielding mutants, following gsumna irradiation 
were identified by Hatnaswsxqy (1980), .
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MATERIALS AND METHODS

Preliminary evaluation of varieties under upland 
conditions was conducted at the Department of Plant Breeding* 
College of Agriculture* Vellayani * during kharif 1990. The 
remaining experiments were conducted at the Research Station 
and Instructional Farm, Manmthy, attached to the College of 
Horticulture* Yellenikkora, from summer 1981 to rabi 1982.

A. MATERIALS
The genetic material consisted of 93 varieties of 

groundnut collected from the following sources.
1) Forty three varieties from the Regional Centre* 

Rational Bureau of Plant Genetic Resources* 
VeHaniMcara* Trichur.

2) Two varieties from Gujarat Agricultural University.
3) Two varieties from Punjab Agricultural University.
4) Three varieties from Groundnut Breeder* Agricultural 

College* Dharuad, Karnataka.
5) One variety from Groundnut Breeder, Khargone* Madhya 

Pradesh.
6) Twenty three varieties from the Agricultural 

Experiment Station* Tindivanam* Tamil Nadu.
7) Four varieties from Bhabha Atomic Research Centre, 

Bombay•
8) Four varieties from the Rice Research Station* 

Kayamkulam* Kerala.
9) Six varieties from the Assistant Oilseeds Specialist, 

Dholi* Bihar. .
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Thus a total of 88 varieties were collected as the first 
set of gerznplaem* Subsequently five more varieties were 
collected from the Regional Centre, Rational Bureau of Plait 
Genetic Resources, VeXlonlkkara, Trichur, making a total of 93 

varieties•
1 -  1 *These varieties included exotic and indigenous types 

coming under the habit group of spreading (8 IToo.), semi-spreading
, i(13 Nos*) and bunch (72 Nos.). The list of groundnut varieties, 

their habit end source, are presented in table 1.

B. METHODS
a) Preliminary Evaluation.

The 88 varieties collected in the first set of germplasm. 
were grown for preliminary evaluation in uplands during kharif 
1980* Of these, 67 varieties were bunch in habit, 13 semi-

f  3

spreading and 8 spreading. They were grown in single rows of 
25 plants each with a spacing of 30 cm within rows and 90 cm 
between rows. All the 93 varieties were put to preliminary 
evaluation in wetland rice fallows during summer 1981 •

Observations were made on germination, vigour, canopy, 
flowering, branching, leaf, pod and kernel characters, aerial 
pegging, root modulation, seed dormancy and reaction to pests 
and diseases. Data on the following economic traits were 
collected.

1) Pod yield per plant
2) Haulms yield per plant
3) Duration up to maturity

b) Biometric analysis.
Eighty varieties were selected for biometric studies
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Table 1* Groundnut varieties* their habit and source*

Type No. Name of variety Habit

1 . EC .21127 Bunch
2 . EC .21118
3- EC.24397 Semi-spreading
4. EC .116596 Bunch .

5. EC.11064 $ 9

6 . ICG-3259 it

7. 20.21089 99
8 , EC .115546 Semi-spreading
9. EC .21126 Bunch

to. EC.24412 99

1 1. EC .24420 Semi-spreading
. 1 2. EG.36892 Spreading

13. EC.115673 Bunch
14. EC .25188 9 9

15. EC .24395 99 .

16. EC .117372 Spreading
17. EC.39544 . Semi-spreading
18. EC.21082 Bunch
19. IC*9811 • 9
2 0. EC.36009 Semi-spreading
2 1. EC.24431 Bunch
2 2. EC.21095 99

23. 3-33-27 Semi-spreading
24* A-674 Bunch
25. S-7-5-13 9 9
2 6. EC.2100 Semi-spreading
27. EC.21121 91
28. EC.66134 99

29. EC .24446 19
30. EG .112027 • 9

31. EC .36890 Spreading
32. B-353 Bunch

Source (Centre of collection)

Regional Centre* national Bureau of Blent Genetio Resources* 
Vellanikksra* Trichur.

continued•
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Type No. Name of variety Habit
Source (Centre of collection)

33.
34*
35.
36.
37. 
30.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

EG*117873 
EG,1132 
1C.9808 
EC .21079 
EC .20954 
EG .66138 
EC ,35999 
130,21052 
EG.119704 
All-6915 
EC.24450

&tGAtJ-1
J-11
11—13 
M-37
Spanish Improved
S-206
Dh-3-30

51. Jyothi

52. . Exotic-6

53. 2MT-9
54. TM7-10
55. No .297
56. . MI-8253
57., AK— 811
58. ‘ EC.21078
59. - ■ No.TO
60. USA-63
61. G-270
62. ■ Russia-319

Spreading
Bunch

.  »>
Spreading

t *
Bunch

* 9 
9 4 
9 »
» 9
M
99

Spreading

Bunch
41
»»
If

49
99

Seal-spreading
Bunch

99
*9 
II 
9 •
99 
49 
9 9

Regional Centre, National Bureau of 
Plant Resources, Vellaaiickara, Irichur,

Gujarat Agricultural 
University*
Punjab Agricultural 
University.
Groundnut Breeder, Agricultural College, 
Dharwad, Karnatalca.

9 9
Groundnut Breeder, 
Khargone, Madhya Pradesh.
Agricultural Experiment Station, 
Tindivanam, Tamil Nadu.

continued •,
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Table 1 (continued.)

Source
Type llo*

63.
64.
65.

Hone of variety
TOT-12 
AXmeX Ho.1 
TOT- 2

Habit
Bunch

99
9 *

(Ccaitre of collection)
Agricultural Experiment Station, Tlndlvanon 
Tamil Hadu.

99
6 6* KG-S1-240 9 9 99

67- USA-123 99 99
68. TOT-11 99 99

69. Pollaehi-2 99 9f
70. AH-4218 9 9 19

71.
72.

TC— 3 
TG-14

9 9 
99

Bhabha Atomic He search 
Centre, Bombay*

f 9

75. TG-17 1 9 9-5

74. TG-19 • 9 99

75.
76.

ISO .21008 
KanRA-X-10-17

91

99

Agricultural Experiment Station, 
TIndlvanam, Tamil Hodu.

77. Spanish peanut 99 99
78. Red Spanish 99 99

79.
80;

PoXlaobi-1
Exotie-1

9 9

II

Rice Research Station, 
Ksyamfculom, Kerala.

81.' 7MV-7 9* 9 9
82;.- , Gangapuri * 9 »»

83.
84.

Big Japan 
EC.20957

Semi-spreading 
Bunch

Assistant Oilseeds 
Specialist, Bholi, , Bihar.

85. ' Ho .293 99 »»
86. AII-4128 99 99
87. Q q .1 99 99
68. Uganda local 9 9 9 9

89 .;.
90..
91.

EC.21147 
EG.38279 
EC.21125

Bunch
9 9
>9

Regional Centre, Rational Bureau of Plant Genetic Resources, 
VeHonilckara, Trichur.

92., , EC.21075 » 9 99

95 .: : EC.21070 » 9 99
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from the ninety three available in the geraplasHW They included 
exotic end indigenous types as well as improved end local 
varieties* They exhibited wide variability in morphological and 
metric characters and include 62 bunch* 11 semi-spreading end 7 
spreading types (All types except Type Woo* 3» 5* 12, 25, 28, 41, 
52, 72, 73 and 89 to 92 in table 1)* These varieties were grown 
in a Bandomised Block Design, replicated thrice during kharif 
1981 in uplands* In each variety and replication, three rows 
of ten plants each were grown at a spacing of 20 cm within and 
30 cm between rows,

Five observational plants were selected at random from 
each variety in each replication avoiding the border plants*
The following characters were studied on these plants*

1 . Duration upto flowering
2 * Plant height on the 50th day
* ■ * Number of branches on the 50th day
4* Number of leaves on the 50th day
5* Duration upto maturity
6* Number of flowers
7. Spread of flowering
8* Height of main shoot
9. Length of top

1 0. Number of basal primary branches
1 1* Number of branches
1 2* Fresh weight of pods
13. Haulms yield
14.' Number of leaves



60

1 5. Ku&ber of mature pods
16. Percentage of pod set 
17* Humber of immature pods 
16. Dry pod yield
19* Dryage percentage of pods

Bata on the following characters were collected 
from bulls samples of dry pods in each 'variety and 
replication*

2 0* 100 pod weight 
21 • 100 keinel wel^it 
22. Shelling percentage 
23* Oil content
The study was repeated in wetlands during summer 1982*

0) Comparative yield trials*
On the basis of general adaptability, pod yield and other 

desirable attributes in the preliminary evaluation in uplands 
and wetland rice fellows, 30 varieties (Type IToq• 2, 6, 12, 25, 
30, 32 , 39, 41, 42, 46, 48, 50, 51, 5 2, 53, 54, 57, 65 , 66 , 68, 
69, 71, 72, 73, 74, 79, 31, 62, 83 end 67 in table 1) were 
selected for detailed evaluation* Of these, 25 were bunch,
3 Qeai«3preading end 2 spreading* The trial in uplands was 
conducted during kharif 1981 la a Randomised Block Design with 
three replications* The plot sise was 2*4 s 2*0 m with plants 
at a spacing of 20 3 20 cm*

Data on the following characters were collected from five 
plants per variety per replication, selected at random, avoiding 
the border plants.



1. Duration upto flowering
2 . Duration upto maturity
3 . Length of top
4 * Number of branches
5 • Number of nature pods 
6, Humber of imature pods

The following were accessed in the net plot of 
2 .0 s 1 .6 m, leaving one row all around as border.

7 * Freeh weight of podo 
8. Haulms yield 
9 * Dry pod yield

Data on the following traits were recorded on 
random samples in each variety in each replication.

1 0. 100 pod weight
1 1. 100 kernel weight
12. Dry age percentage of pods 
13* Shelling percentage
14.' Oil content
15. Protein content
The trial was repeated as such in the rice fallows during 

summer 1982. '
d) Details of characters studied.

The methods followed for the study of the different 
characters are detailed below.
1. Duration ‘

Duration upto flowering was the number of days' from sowing 
to the first appearance of flowers on observational plants.
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Duration upto maturity ■ was the number of days from sowing 
to the date of maturity of observational plants* la arriving at 
maturity, the appearance of plants, senescence of leaves, nature 
of pods, shell characters, pod filling, kernel characters and the 
internal colour of the shell were considered,
2 . Plant height on the 50th day .

Height was measured from the base to the tip of the plant 
on the 50th day after sowing on observational plants* •
5 * Humber of branches

The total number of breaches were counted on the 50th 
day after sowing on observational plants.

The number of branches on the main stem upto a height of 
10 cm from the cotyledonery node were counted at the time of 
harvest on observational plants and recorded aa the number of 
basal primary branches.

All the branches ~ primary, secondary and tertiary were 
also counted on the observational plants at harvest*
4 * Hvsaber of leaves

The total number of leaves end nodes from which leaves 
have dropped, if any, were counted on the 50th day after cowing 
on observational plants. -

The total number of leaves per observational plant was 
determined at harvest by adding the number of leaves and the 
number of nodes from which the leaves had already dropped*
5* Humber of flowers .

The number of flowers produced by the individual 
observational plants were counted doily and were added up to 
obtain the total number of flowers per plant.



6 * Spread of flowering
The number of days between the first and lost flowering 

in the individual observational plants were taken as the spread 
of flowering*
7* Height of main shoot

At the time of harvest the height of main shoot was 
measured from the base to the tip on observational plants*
3* Iieagfch of ton

The length of the longest branch of each observational 
plant was measured from the cotyledonoiy node to the tip at the 
time of harvest*
9* Fresh weight of nods

The mature pods of individual observational plants were 
separated at harvest, cleaned and fresh weight was recorded*

The fresh weight of pods per plot was determined by 
collecting the mature pods from all the plants of tho net plot 
and weighing after proper cleaning*
10, Haulms .yield

The haulms of each observational plant were weighed fresh 
after removing mature and immature pods at harvest.

The haulms yield (green) per plot was recorded by weighing 
the haulms from the net plot.
1 1. Humber of mature nods

The number of mature pods per plant was counted at harvest 
on all observational plants.
12 • Percentage of nod set

This was calculated for every observational plant as

63
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followss
 ,__  ____ Number of mature oodo „Peroentoae of poa sot = 1' fattier of fibers ’ K 100

13« Number of immature nods
The umber of immature pods in each observational plant 

m s  counted at harvest • .
14. Brv nod yield

The mature pods of the individual observational plants 
were sundried and weight recorded.

The pods collected from all the x’lo&ts in the net plot 
wore sundried and weighed to obtain the dry pod yield por plot.
15. Drva&e peroeata&e of pods

The matin?© pods of individual observational plants were 
weighed fresh. After drying, the dry weight was also recorded. 
From those two weights, the dryage percentage was worked out for 
the individual plants.

Considering the fresh weight of pods and dry pod yield 
per plot, it was calculated on the per plot basis.
16. 100 nod weight

A random sample of 100 dry pods was drawn from each 1 
variety per replication and weighed.
17 * 100 kernel weight

Hundred kernels were drawn at random from a sample of dry 
kernels from each variety per replication and weight recorded. 
18, Shelling percentage '

A random sample of 200 grams of dry pods per variety per 
replication was sholled. Shelling percentage was estimated as 
the weight of kernels as a percentage of the weight of pods.
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19* Oil content
The oil content of the different varieties in the 

representative samples in each of the three replications was 
estimated by cold percolation method (Kortha and Sethi# 1957) r 
and expressed as percentage to the weight of kernels*
20* Protein content

Representative samples of dry kernels were taken from 
each variety in each replication and nitrogen was estimated by

t %

the micro-kj eld ahl method given by Jackson (1975)* ^he percentage 
of protein was then calculated by multiplying the nitrogen 
content with the factor 6.25 (Black and Weiss, 1956) •

o) Statistical analysis
The data collected were tabulated and subjected to 

statistical analysis* Varieties in respect of the characters 
studied were compared. by employing the analysis of variance 
proposed by Cochran end Cox (1957) end presented in table 2.

Table 2* 'Analysis of variance
Source of variation D.S'. s.s. M.S. ¥

Replications ( r - 1) SS* MSa

, . J©B
Varieties (v*1) SSY MSV MSy

Krror (r~1) (v*1) SSg MSB

vihere r Humber of replications
. v Humber of varieties
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SS^ Replication sun of squares
SSV Yoriety sun of squares
33b Error sum of squares \

Eeplication mean square 
MSy Variety mean square
MSg E r r o r  mean square
The significance of the computed values for *E* was tested 

with reference to the tahle values (Fisher end Yates* 1937) •
The significance of the means of the characters between 

the varieties was tested with reference to the critical 
difference (C * IU )*  • 1

)

T h e d a t a  o n  co m p a r a t iv e  y i e l d  t r i a l  d u r in g  k h a r i f  i n  

u p la n d s  and sunsaer i n  r i c e  fa l lo w s  w ere  s u b je c t e d  t o  p o o le d  

a n a ly s is  f o r  a l l  t h e  f i f t e e n  c h a r a c t e r s  s tu d ie d *  f o l l o w in g  th e  

p r o c e d u r e  p ro p o s e d  b y  C och ra n  end  C ox (1957)* The p o o le d  

a n a ly s is  o f  v a r ia n c e  i s  fu r n is h e d  i n  t a h le  5 *
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Table 3* Pooled analysis of variance 

Source ofvariation P.P. S.S. M.S. F

Situations (SVI) sss
Cj2 <j2 »«2

US'PB

Varieties <7-1) SSV cj2
V 4 ' s!e

Situations x 
Varieties

(S-1XV-1) S3SV slv
C,2 tr.2
°SV/fc#PB

Error a 1 + S 2 SSpg 4  ■

S s l-Jmber of situations
V s Humber of varieties

*1 = d.f. of error in the 1st situation

*2.
ssg

13
s

d*f* of error in the 2nd 
Situation sun of squares

situation

SS? a Variety sum of squares
sssv c Situations x Variety sum of squares
SSpB s Pooled error sum of squares
s2bs cs Situation mean square
s2

g2bsv

a
S3

Variety mean equare 

Situation s Variety mean square
q2PS K Pooled error mean square

The calculated value for *F* was tested for significance 
as in the above cose.

In the case of five characters, vis*, dry pod yield per 
plot, fresh weight of pods per plot, dry age percentage of pods,
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number of mature pods per pleat end 100 pod weight for which the 
error variances la the two situations were aot homogeneous, 
weighted analysis was done uith reference to Cochran and Cos 
(1957).

Genotypic, phenotypic end environmental variances were 
estimated os described below (Singh and Ghaudhary, 1977)* 
Estimate of environments! variance» VQ e MS^

Estimate of genotypic variance, V Q V S

Estimate of phenotypic variance, %  = V ' + Ve

Genotypic coefficient of variation, CV » / T g  £ 100« Mean

Phenotypic coefficient of variation, CV » J 100J , P Mean

Ihvironmeat&l coefficient of variation, C? » 100w Mean
OHeritability In the broad sense (h ) expressed as percentage 

was estimated with reference to the. formula suggested by 
Hanson et al# (1956) •
i.e. . ■ .

/ h2 - Vg x 100
¥p

Expected genetic advance under selection was estimated 
according to Allard (1960).

V v ^ /VGenetic advance due to selection = - P—Mean
VJhere = ■ ■

I: a Selection differential expressed in phenotypic
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standard deviation which is 2.06 in the case of 5 per cent 
intensity of selection in large samples (Singh and Chaudhary, 
1977)*

Correlation between all characters under study, at 
genotypic end phenotypic levels were worked oat by using the 
variance co-variance matrix in which the total variability was 
split up into components due to replications, varieties and 
error as given in table 4*
fable 4* Analysis of co-variance

Source of variation D*F* Mean sum of -productsObserved Expected

Between
replications r—? in?-
Between
varieties

Error

MPr

HP*

COV + r x COYG g
COYe

Bhere COY8
C0Ye
MP1

KP„>

- genotypic covariance 
= environmental covariance 
» replication sum of products 
= variety sum of products 
a error sum of products

fke genotypic and phenotypic covariances were calculated as
COY

&
MPg-MP3

C0Y_ COV * C0Vrt g ©
COY. MP
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These covariance components were substituted in the following
formula to calculate the genotypic (r_) and phenotypic (r )g ij
correlation coefficients (Al-jjLbouri> et* al. 1958)*
Genotypic correlation between characters % end y

f v CCJV (g)r^Cg) e   3 C T  -----------------

Where V a genotypic variance of character x
Ps '
V =* genotypic variance of character y
%

Phenotypic correlation coefficient between character x and y 

r„.(p) « . c0?s y ^

%

/  V_ s*/ %  py 1
o phenotypic variance of character x

» phenotypic variance of character y

The significance of correlation coefficients were tested 
by using the student’s *t* test with degrees of freedom, equal 
to that of error.

Path«coefficient analysis for pod yield at the genotypic 
level was carried out on 80 genotypes using the following eight 
characters*

1. Humber of flowers (Xg)
2. length of top (x^)
3* Humber of basal primary branches (X^Q)
4* Fresh weight of pods (X^)
5* Haulms yield (X^^)



6. Humber of leaves (X^)
7* XJumber of mature podo (s15>
8* 100 pod î eif$it (SgQ>
She estimates of direct and indirect effects of the eight 

characters on pod yield were computed as suggested by Uright 
(1921) and elaborated by Dewey and Du (1959) using the model

Y  *= ^  ^  * 63 %  X j ..........

where Y and x*s are the standardised varlates corresponding to 
yield and the 1 to k characters respectively * She following set 
of simultaneous equations were formed and solved for estimating 
the various direct end indirect effects*

r 1 y “  p i y 4  r 1 2 “ 2 y + r 1 5 P 3 y .....................................

. . . .  ♦  r 1 l 5

p £ y

r 2 y "  r 2 l
p i y  *

P 2 y +  r 2 3

*  . . . . . . . .  *  r a k
p k y

r 3 y B  * 5 1 p i y  4 r 5 2 P 2 y  * p 5 y ..................................... V

rfey “ rk1 p1y * “k2 p2y * rk5 P3y * ••••••• * r3c-l*k
t V i , a  *

Where r-jy to r ^  denote coefficients of correlation between causal
factors 1 to k and the dependant character*
r^g to r ^  , It denotes coefficientiof correlation among all

possible combinations of causal factors end 
P-jy to P^y denote direct effects of characters 1 to It on

the character Y*
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The above equations can bo written in the matrix form as 
shown belows«

-  —

r i y _ a ? 1 1 * * 1 2  r 1 3 ................................................... ......  r 1 k
i y

^ 2 1 r 2 2  r 2 3

p

2 y

r 3 y r 3 l r 3 2  t 3 3 .................................................. .......  r 3 k

P

3 y

t
a

t t  » ■ •

* * t  * * t

» t  * j  * *

* » *  • i *

«

i *

i  t  

»  * *

«

*

r
~

H

£

1
.

r k 1 r l s 2  x h 3 ... ............................................................. T \ & z

A

Where

£3 B x

3?, B 1‘ji* Xii
. A a BO hence G = B~^AP 
Where B is the inverse of B.

Eiie residual factor which measures the contribution of rest 
of the characters not included in the causal scheme was obtained 
by the formula, (1-RS)^
Where

-2R
f f i  p I y  *  2

= — V  v  vi r i y  %  “ij
i<3

f) Induced mutagenesis
Evaluation of the thirty varieties in uplands during kharif 

and in rice fallows during summer have brou^it out that TG-14 and 
Spanish Improved ©re two promising varieties having desirable
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attributes and substantially higher and stable yields than the 
varieties recommended in the state, via*# THV-2 and TMV-7• The 
duration of these two varieties in sumer rioe fallows is 
around 107 days.

As TG-14 and Spanish Improved were generally satisfactory 
in all respects except duration# mutational rectification 
appeared to bo the best approach. Hence ©47-2# the recommended 
standard variety, TG-14 end Spanish Improved# the two consistently 
promising varieties were selected for corrective breeding through 
induced mutagenesis employing gamma irradiation.

j .  .  -  ,  • r  * *

T1I7-2 was evolved at the Agricultural Experiment Station# 
TindivsEiam# Tamil Uadu# through mass selection from a Spanish 
type# Gu&ikathsm (Ah-32), It is a Spanish bunch variety with 
light purple stem# light green and large leaves, medium thick 
and long gynophore, small# 1 to 2 seeded pods with prominent

. I Iveins# shallow to deep pod constriction# distinct beak# thin 
shell# end small rounded plumpy kernels with light rose testa.
1 . Spanish Improved is a selection from Spanish peanut and
it is Spanish bunch in habit* The leaves are medium in sise# 
oblong and green. The pods are medium in else with beak and 
veins and constricted shallow. Pods are generally with two 
piumpy kernels of rose testa. TG-14 is a cross from mutant 
parents (Dark green x Virescent) induced in Spanish Improved 
by x-rayo at the Bhabha Atomic, Research Centre, Bombay* This
too is a bunch variety. The leaves ere relatively larger in: ' ’
r •sise with dark green colour. The pods ore medium with prominent
beak and veins and the pod constriction is shallow to medium.
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Generally 2 bold kernels are seen per pod end the kernels are' 
fleshy in colour*

' Three doses of gamma rays, via** 20(T^) 9 30 (Tg) and 
40 (T^) kred were employed is treating the genotypes TMV—2 (V-j)» 
TG-14 (Vg) and Spanish Improved (V̂ ) • She untreated controls 
were also included.

For every treatment* hundred freshly shelled kernels of 
uniform maturity and siso were selected* G a m  irradiation was 
done in the ’Gamma Unit* at the School of Genetics*. Tamil Ua&u 
AgrIcultural University* Coimbatore* utilising the cobalt 60 
source.

The irradiated seeds were sown in well prepared field 
on the 2nd day after irradiation* adopting a Randomised Block 
Design* replicated twice* during kharif 1982. Fifty seeds were 
sown in each replication for every treatment at a spacing of 
20 cm cn either side. Uniform care end management was given 
for the different treatments* ,
1) M-j studies . ■

The following observations and studies were made on the 
M<j population*
D  Germination of seeds

Germination counts were taken from the fourth day onwards 
and continued upto the 13th day after sowing*
2) Survival of plants

The total number of plants surviving per treatment per 
replication were counted 30 days after sowing and the percentage 
of survival on the basis of total number of seeds sown was 
calculated *
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5) Plant height
2 on. plants each from every treatment end replication 

were selected at random and the height of these plants was 
measured from the surface of soil to the tip of the plant and 
the mean height per plant was estimated. ,
4) Pollen fertility

Pollen fertility was studied in 10 plants per treatment 
per replication* Mature flowers produced at the peak period of 
flowering were selected eerily in the morning* Anthers were 
collected and the pollen grains were stained in glycerine 
acoto carmine. The well filled standard eisod and properly 
stained grains were counted as fertile and others as sterile* 
Twenty microscopic fields in each of the slides were scored end 
the data recorded. Pollen fertility was then estimated as the 
number of fertile grains to the total number of grains scored 
and expressed as a percentage.
5) Chlorophyll chimeras .

Plant3 with chlorophyll deficient patches on leaves were 
counted in the populations resulting from each treatment*
6) MorpholOE&cai ahnormalitiga

i  ■

The population was examined regularly pad morphological 
abnormalities were recorded* 
ii) Mg studies

All the M.j plants were harvested, mature pods collected 
and dried individually* In the untreated control, ten plants 
only were selected* The number of seeds obtained from each of 
the M<j plant was recorded* The Mg generation was raised during
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rabi 1982 raider “uniform conditions as M-j progenies# These 
progenies were sown in rows at a spacing of 20 cm within rows 
end 50 cn between rows*
1) Chlorophyll imitations

The Mg seedlings were observed in the morning from the 
3rd day onwards upto the 30th day and the chlorophyll mutations 
were scored# The progenies segregating for mutations were 
scored first and the chlorophyll mutation frecraency on plant 
basis was estimated a3 the number of progenies segregating per 
100 progenies#

The number of mutants in each segregating progeny was 
counted separatelyThe number of normal plants in each of the 
segregating and non-segregating progenies were also noted# Then 
the mutation frequency on Mg plant basis was estimated as the 
number of mutants per 100 Mg plants*

Mutagenic effectiveness was calculated as a function of 
the mutation frequency on plant basis in relation to radiation 
doses. Mutagenic efficiency was calculated as a function of 
mutation frequency in relation to 1-1̂ damage such ae lethality, 
injury and sterility as suggested by Konsak et al# (1955)*
2) Viable mutations

The progenies segregating for viable mutations were scored* 
Early mutants were spotted by noting the days to first flowering 
and on the duration upto maturity# Other mutants were scored 
on the basis of canopy characters and various morphological . 
features during the crop growth and were labelled and described#
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further# mat at Ions affecting pod characters werG scored and 
described at the time of harvest* She morphological description 
of individual mutants isolated has been recorded*



RESULTS



RESULTS

The experimental data colleotcd were subjected to 
statistical analysis# wherever required and the results are 
presented tinder the following main heads*
A* Rrelimlnajv Evaluation. , .

In any planned programme for the genetic improvement of 
a crop# the first step is the collection of genetic resources*
This should follow a judicious evaluation in relation to the 
objectives* In case, any genotype is found to satisfy the general 
or immediate requirements of the breeder# the same can directly 
be utilised* If on the other head# varieties with one or a few 
defects are identified# corrective breeding technique can be 
employed to rectify the defects* However# if recombination and 
complete rearrangement of genetic material is required# then 
appropriate breeding technology has to be resorted to*

The groundnut genetic resources now available are numerous* 
In this investigation# an attempt is made to collect and evaluate 
an exhaustive germplssm that can be of use in achieving the 
objectives* A total of 93 varieties including all the three 
habit groups# exotic and indegenous# improved varieties and 
cultures deluding promising end popular cultivers were utilised* 

The varieties collected were evaluated for general 
adaptability and performance tinder the two major situations of 
groundnut cultivation in the state# for identifying generally 
adapted and promising varieties with desirable agronomic and 
varietal attributes•

The major and traditional area for groundnut production
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in Kerala is the uplands cultivated during the kharif season 
(Apri1-May to August-Septeaber) • This period is narked by hesyy 
end continuous rains with humid and cloudy atmosphere* Bice 
fallows during summer (Jenuary-April) is the other potential area 
providing immense scope for extensive cultivation of groundnut*
She warm and clear weather of the season is highly desirable for 
the crop, but marginal irrigation facilities ere required for 
better performance*.

Paring kharif 1980, the adaptability and performance of 
the first set of 88 varieties were studied in uplands* Dhese 88
and the later collection of 5 varieties, making a total of 93 were’’ ' »
evaluated in the wetland rice fallows during summer 1981* General 
adaptability and desirability of the different varieties was 
studied through observations on gemination, seedling? vigour, 
nature of branching, canopy features, sise and colour of leaves, 
flowering attributes, aerial pegging, root nodulation, pod setting, 
pod maturity, pod burial, pod filling, shell and kernel characters, 
seed dormancy and reaction to posts and diseases* The varietal 
differences were very conspicuous in respect of these general 
characteristics* All the varieties came up satisfactorily both 
under upland conditions during kharif and rice fallow conditions 
during summer end proved that they are generally adapted to these 
situations*

Bata collected on yield of pod and haulms per plant and 
days to maturity in uplands and rice fallows with general mean 
and range ore presented in table 5* A wide varietal diversity 
for those Important economic traits is Indicated by the differences 
in the mean at both the situations* The response of individual



Table 5* Preliminary evaluation of groundnut varieties.
• Upland (kharif) ' _ ' ' Rice' fallow (summer)laysto Dry pod Green haulms Days to

Type
No. Name of variety yield per plant tg) yield per plant vg)

maturity yield per plant (g) yield per plant ig) maturity

1. BO.21127 . . , 15.06 . . 54.05 123 18.20 90.44 110
2. EC.21118 30.71 58.57 120 22.43 116.13 108
3. EC.24397 12.50 40.01 125 19.04 110.43 110
4. EC.116596 28.57 50 .0 0 128 14.85 147.59 116
5. EC .11064 10.00 4 0 .32 120 14.93 ■̂6 3.53 110
6. ICG-3859 42.78 77.78 118 28.35 186.67 110
7. EC .210® 15.50 42.50 120 15.16 136.67 110
8. EC.115546 24.32 38.66 1 125 16.77 141.42 120
9. EC .21126 7.78 70.00 108 11.20 166.94 105
10. EC.24412 7.50 95.00 125 19.68 98.10 110
11. EC .24420 17.14 71 .42 120 15.00 79.88 108
12. EC .56®  2 . 29.86 97.69 125 29.64 246.75 118
13. EC .115678 19.33 71.25 125 15.05 . 125.04 110
n. EC .25188 27.50 76.56 120 20.22 208.45 120
15. EC-24395 30.36 94.29 106 9.06 111.27 103
16. EC.117872 24.00 58.00 125 19.65 155.00 110
17. EC*59544 22.00 46.02 125 17.10 93.36 108
18. EC .210® 16.67 75.05 115 11.94 77.57 110
19* IG.9011 . . 28.64 . . 55.45 120 17.32 175.55 120 g
20. EC.56009 26.32 33.53 125 19.00 145.92 110



Table 5 (continued) -2-

Type
Bo. Name of yariety

Orxiaiid (Miarif) Klee fallow (onrmer)
Dry pod yield pea? plant (q)

Green liauinis yield per 
plant (g)

bays iio 
maturity

Dry pod yield per 
plant (g)

Green banlms yield per 
plant (g)

Days to maturity

21. EG.24431 25.00 50.08 120 8.95 154.00 108
22. EC.21095 13.18 37.50 125 13.54 69.11 111
23. S-59-2? 15.02 53,33 125 14.32 179.11 111
24. A-674 10.04 36.87 120 16.40 66 .60 110
25'. S-7-5-^3 40.26 89.99 120 24.66 240.23 115
26. EC*2100 10.25 67.50 125 23.00 119.33 110
27, EC.21121 24.09 100.00 130 21.57 205.43 120
28. EC .66134 36.67 101*66 128 15.98 77.95 112
29. EC.24446 30.23 56.82 120 10.00 115.41 106
50. EC.112027 36.47 57.08 120 21.55 71.73 108
31. EC.3689O 34.17 55.07 128 18.95 203.75 110
52. B-353 40.00 68,50 118 22.67 99.53 1Q7
33. EC.117873 15.05 55.09 132 10.50 203.91 120
34. EC.11132 29,33' 61.32 128 7.45 86.23 111
35. IC .9808 25.83 56,68 125 9.84 81.10 110
36. EC.21079 30.75 59.06 . 125 18.90 38.22 110
37. EC.20954 31.25 75.02 130 I5 .O6 233.90 120
38. EC.66138 15.6? 88.66 125 23-00 209.44 118
39. EC,35999 28.25 72.54 125 30.20 120.95 115 00
40. EC.21052 30.00 71.75 128 10.80 78.29 114



Table 5 (cozibiriuocl) " 3 “

Upland (khori^T , ld.ee ftallou I summer)
TypeNo. Name of variety

Dry pod 
yield per plant (g)

Green iiaulma yield per plant (g)
Dayo to maturity Dry pod yield per plant (g)

Green haulms Days to yield per maturity plant tg)

41 i EG.119704 29.82 82.38 123 28.00 221,48 112
■42. AK.6915 45.31 85.25 125 26.53 130,63 112
43. IDG.24450 20.25 50.00 120 11.45 111>60 120
44. G A U M 19^47 70.53 110 12,68 78.96 110
45. J-11 37.50 59.00 120 12,75 73,37 111
46. M-13 45.02 85.09 120 24,69 200,00 115
47. M-37 ■ 30.36 55.71 122 18.68 164,46 122
48* Spanish. Improved 44.64 69.07 120 32,73 93,49 115
49. S-206 17.76 55.68 121 15.97 63.75 110
50. Dh-3-30 28,69 96.92 118 27.40 77,29 112
51. Jyottd 26.08 64.06 120 27.94 81.11 110
52. EsotIc-6 27,69 51.53 125 26,00 72,90 112
53.' TKV-9 22.63 84.21 123 19,48 80,84 110
54. TMV-IQ 31.25 95.25 130 25,98 128,45 115
55. No.297 16.07 76.57 125 12,34 79,39 113
56. AH-8253 30.00 > 88.46 120 20,80 82.95 112
57. AK-811 38.86 66.00 120 25.74 92.82 112
58. EG .21078 16.33 53.33 121 22.95 102,30 111
59. Ho ,70 29.17 80,03 125 20.46 150.51 H o  0  «ip ^
60. USA-6 3 14.69 96.25 125 16.85 81.05 110



Table 5 (continued) -4-
Uplana "(idaarif ) '  Hioe fallow

TypeWo. Wane of ■variety
Dry pod yield per 
plant (g)

Green haulms yield per plant (g)
Days to maturity .Dry pod yield per 

plant (g)
Green hanlms yield per 
plant (g)

Days to maturity

61. G-270 16.01 101.60 110 22.40 292.16 110
62. Hussia-319 15.09 100.05 128 16.02 180.50 116
63* TMV-12 17.50 62.50 130 17.34 145.45 118
64. Almel Wo.1 11.06 56.66 128 23.47 206.43 118
65. TMV-2 25 .68 80.04 118 27.36 163.33 113
66. KG-61-240 . 42.01 120*05 120 19.61 99.81 112
67. USA-123 21.60 80.80 115 10.46 119.10 103
68. TMV-11 26.81

4
76.92 120 25.78 126.96 115

69. Pollaohi-2 24.50 70.05 120 24.95 180.63 108
70. AU-4218 32.27 . 81.82 118 15.00 51.78 110
71* TG-3 28.06 91.43 120 35.67 179.74 113
72. TG-14 39.86 g8.64 120 32.33 166.35 112
73. TG-17 43*00 88.00 121 30.04 183.60 115
74. TG-19 25.86 120.04 125 32.88 171.65 115
75. EC .21088 8.13 112.50 130 20.95 219.23 118
76. Kanki-2-10-17 9.44 94.44 130 13.50 44.62 116
77. Spanish peanut 12.50 100.02 125 13.42 51.19 113
78. Red Spanish 13.57 114.28 130 18.06 69.62 115
79. PolXachi-1 23.90 75.02 118 23.40 135.00 110
80. Exotlc-1 11.00 80 *06 120 16.99 119.12 118
81. TMT-7 23.50 62.00 118 21.89 177.88 112



Table 5 (continued) -5-
Ur&ancl CMiayj^) ........  idee £allovj (otaamery

TypeHo* Hone of -variety
biy pod 
yield per 
plant tg)

Green hanlme 
yield per plant (g)

Bays to 
maturity

Dry pod yield per plant (g)
Green danliao Bays to yield per maturity plant (g)

82. Smgapuri 20.75 102.51 120 21.70 207.5G 110
83. Big Japan ■ 57.15 82.62 125 22.83 209.21 116
84. BO .20957 . 30*02 74.29 122 17.05 103.06 115
85. No.295 18.06 88.46 130 11.75 173.32 120
86. M-412S 20.77 78*60 125 17.34 100.42 110
87. Co.1 27.14 75.65 120 23.G8 104.17 108
88. Uganda local oo

•

v\*■* 100.05 118 18.12 141.48 112
89. EC.21147 - V * 16.46 123.27 118
90. EC.38279 - • - 19.63 61.45 118
91. EC.21175 - - - - 17.98 68.90 116
92. EC.21075 -  . - «■» 18.04 - 125.00 115
95* EC.21070 - - 19.95 53*33 100

Range 7*50 to 36.87 to 106 to 7 *45 to 38.22 to 103 to
45.31, 120.05 132 35.67 246.75 122

General Mean ; 24.77 74 .36 122.41 19.43 128.06 112.72

oo
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variety vary in tlie two situations.
In the uplands during kharif, dry pod yield per plant 

ranged from as low as 7*50 g in EC .24412 (T^q) to as high as 
45.31 g in /HI-6915 (T^2). The recommended varieties, IMV-2 (Tg^) 
and TMV-7 C2Q1) yielded 25.68 g and 23.50 g respectively. Under 
the rice fallow conditions, dry pod yield per plant ranged from 
7*45 g to 35*67 g* Maximum, pod yield of 35.67 g was recorded by 
TG-3 (Tyj) while the minimus of 7.45 g was recorded by EC.11132 
(2^). TMV-2 end TMV-7 produced 27*56 and 21.69 g pod per plant 
respectively.

Spanish Improved (T^), TG-14 (T^g) end TG-1 7 were
very promising in both the situations. Spanish Improved yielded 
44.64 g in uplands end 32.75 g in rice fallows. TG-14 gave 39*86 g 
in uplands and 32.33 g in rice fallows, while TG-17 yielded 43*00 g 
and 30.04 g respectively* AK-6915 was top ranking with 45.31 S 
in uplands but a comparatively poor yielder in rice fallows with 
26.53 g. TG-3 recorded the highest yield of 35.67 g in rice 
fallows but only 26.06 g in uplands. KG-61-240 (Tgg) yielded a 
relatively high yield of 42.01 g in uplands but was poor in rice 
fallow with 19.61 g.

The green haulms yield per plant ranged from 3 6.67 g to 
120.05 g in the upland conditions. The highest yield of haulms 
per plant was recorded by KG-61-240 (Igg) with 120.05 g closely 
followed by TG-19 (T^) with 120.04 g while the lowest was recorded 
by A-674 with 36.87 g. Under the rice fallow conditions the
highest haulms yield of 246.75 g wa3 recorded by EC *36692 (T.̂ )

/followed by 240.23 g in S-7-5 -1 3 (Tg^). The lowest yield of 38.22 g 
was recorded by EC.21079 CE^g)*



The (Juration upto maturity in the uplands varied from 
106 days fdr EC,24395 (T15> to 132 days for EC,117873 
the smmer rice fallows the shortest duration of 103 days was for 
EG,24393 (215) end USA-123 (T^) followed by EG.21126 (T^) with 
103 days while the longest duration of 122 days was for 1-1-37 (^47) • 

A comparison of the trend of diversity among the varieties 
in the two situations for economic traits indicate that the 
performance of the genotypes in general varies considerably in 
the two situations. It was seen that certain varieties are more 
or less uniform in both the situations whereas certain others 
were more promising in one situation than in the other.

B. Biometric Analysis .
, twenty three characters were studied on 00 varieties in 

uplands during kharif and rice fallows during summer. She ,
varieties exhibited high variability'in almost all characters in 
the two situations revealing the profound influence of the .
environment * As such the biometric studies were made for the two 
situations independently, 
a# tJnlan&e during kharif
(I) Variability 
< She analysis of variance was done for all the twenty

three characters to test the oignificsn.ee of the differences 
between the varieties, -The varieties.exhibited significant 
differences for all the 23 characters studied as shown by the > , 

ratio for varieties abstracted in table 6, M s  proved that 
there were inherent differences among the varieties for all the 
characters. £he mean values of the various characters of the

8 8
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■Sable 6* Analysis of variance for 23 characters in 60 varieties in 
uplends during kharif •

*F*
SI.
HO. Characters

S r A v Z C J i J .  D l . t U C U ' M UICQpilca- Varie- 
tlons ties

i-Jrror (Yerie*
ties)

& 7SL
.

1 Duration upto flowering 13.63 16.69 2.95 5 .66®*
2 Pleat height on the 50th day 52.59 154.42 25.92 5 .96*®
3 Number of branches »» 7.23 11.03 2.35 4.71**
4 Number- of leaves »» 65,81 315.89 139.28 2 ,26**
3 Duration upto maturity 75.00 157.80 3.80 41,53**
6 Humber of flowers 690,00 2202.79 226,34 9.73**
7 Spread of flowering 14.97 201.62 4.60 58.75*®
8 ’ Height of main shoot 111.50 505 .41 115.48 4.38**
9' length of top 123,50 490.92 94.77 5.18**
1 0. Number of basal primary 0.63 6.17 1.57 3  *93**

1 branches, _ .
8.06*®11 Humber of branches 3,38 31.36 3.89

12 Fresh weight of pods 80,94 130.39 27.14 4.80*®
13 Haulms yield . 875,00 2357.14 377.17 6,25*®
14 Humber of leaves. 513,00 541.87 177.98 3,04®*
15 Humber of mature,pods 20,01 83.16 13.51 6.16®*
16 Percentage of pod set 7.44 97.49 4,01 24.31**
17 Number of immature pods 0 .4 2 2.62 0.87 3 *01*®
18 Dry pod yield - 22,41 52,92 9.19 5 .76®®
19 Dryage percentage of pods 12.09 93.60 2.33 40.16®*
20 100 pod 'weight 12,00 985.04 0.65 1515.44*®
21 100 kernel weight 8.88 132.70 0.36 368.61®*
22 Shelling percentage 19.00 133.77 0.41 326,27**
23 Oil content 1P.63 21.42 0.17 126.00®®

^^Significant at 1 per cent level of probability
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eighty varieties with 0.3) are presented in Appendix X. A' i ,

comparison of the mean values for the different varieties for 
each of the characters farther testify the wide variability 
between varieties# The parameters of variability such as geno
typic* phenotypic and environmental coefficients of variation, 
heritability genetic advance for the twenty three characters 
ore presented in table 7# -

She genotypic coefficient of variation (g.c.v.) was the 
highest for percentage of pod set (31*41) followed by number of 
branches (23.35), haulms yield (25*72) end number of mature pods 
(24.35) * Other characters having relatively high g.c.v. were 
number of flowers, number of immature pods, and dry pod yield*
Oil content (5*53) had the lowest g*e*v. followed by duration 
upto maturity (6.18) and duration uj>to flowering (6,70)# The 
highest phenotypic coefficient of variation (p.c.v#) was showed 
by number of immature pods (36.27) followed by number of branches 
(35*03),# An in the case of g#c*v#, oil content had the lowest 
p.c.v. of 6*38 followed by duration upto maturity (6#40) and * 
duration upto flowering (3#53) * For all the characters the p#c#v* 
were higher then the respective g*c#v* iSnvironmeatal coefficient 
of variation (e,c.v.) was the highest for number of immature 
pods (28*05) and the lowest for duration upto maturity (1.66) 
followed, by shelling percentage (3.01) • For certain characters 
such as number of leaves on the 50th day, number of basal primary 
branches and number of Immature pods the e*c#v. was even higher 
then the g.c.v. fhe p.c.v. and e.c.v. for pod yield were 
relatively high# .
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Table 7. Genotypic, phenotypic and environmental coefficients of variation, heritability and genetic advance for 23 char act era in 80 varieties in "uplands daring kharif •

Coefficients of variation SI. too-"' l?heno-~£hvircn- Herlta- Genetic
No. Characters typio typlc mental bility advance

1. Duration upto flowering 6.70 8.59 5.37 60.87 10.77
2. Plant height on the 50th day 14.55 18.43 11.32 62.30 23.65

3. No.of branches ,, 20.43 27.46 18.36 55.31 31.29
4* No.of leaves », 14.50 26.64 22.35 29.64 16.27
5. Duration upto maturity 6.18 6.40 1.66 93.27 12.30
6. No. of flowers 21.89 25.38 12.83 74.43 33.91
7. Spread of flowering 16.05 16.46 3.66 95.06 32.24
8. Height of main shoot 12.00 16.48 11.30 52.95 17.98
9 • Length of top 12.09 15.85 10.24 58.22 19.00

10. No. of basal primary branches 15.84 22.53 16.02 49.42 22.94

11. No. of branches 29.35 35.03 19-13 70.19 50.65
12. Fresh weight of pods 20.06 26.03 17.82 55.91 30.90
13. Haulms yield 25.72 33.19 19.44 63.63 42.26
14. No. of leaves 11.61 18.24 14.06 40.53 15.22
15. No. of nature pods 24.35 30.62 18.57 6 3.22 39.88
16. Percentage of 

pod set 31.41 33.37 11.26 88.61 60.92

17. No. of immature pods 23.00 36.27 28.05 40.21 30.04
18. Djy pod yield 22.21 28.40 17.63 61.34 35.83
19. Dryage percentage 

of pods 9.34 10.54 4.89 78.55 17.06

20. 100 pod weight 18.84 19.46 4.88 92.72 37.17
21. 100 kernel weight 16.29 17.15 5.37 90.21 31.87
22. Shelling percent age 9.05 9.53 3.01 90.11 17.69
23. Oil content 5.50 6.38 3.09 76.50 10.05
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Heritability 2b the brood sense was medium to high for 
most of the characters. It was the highest for spread of 
flowering (9 5*06) followed by duration upto maturity (93*27)*
100 pod weight (92*72)* 100 kernel wei^it (90*21) and shelling 
percentaga C90.11)♦ Pod yield showed the heritability value of 
61*54*

Genetic advance expressed as peitoentege- of mean wee 
maximum for pod set (60*92) followed by (number of branches (50*65)* 
hsulns yield (42*26), number of-mature jjods (39*68) and number 
of flowers (50*91)* Oil content recorded the lowest value of 
10*05 followed by duration upto flowering (10*77) end duration 
upto maturity (12*50)*

High heritability estimates witl high values of g.c.v* 
and genetic advance were recorded by percentage of pod set and 
number of branches* Relatively high values of heritability 
coupled with genetic advance, were recorded by number of flowers* 
haulms yield and 100 pod weight* Moderate heritability and 
genetic advance were found for pod yiolU and number of mature 
pods. High heritability and moderate gjsaetic advance were noted 
for spread of flowering* plant height dad 100 kernel weight while 
high heritability with low genetic advance was seen for dry ago 
end shelling percentage, duration upto flowering and maturity 
and oil content* Both heritability and genetic advance were low 
for number of leaves on the 50th dey aid number of immature pods*
(11) Correlation

Analysis of covariance was donh for all the possible 
combinations of the twenty three characters under study, fho 
genotypic end phenotypic variance and co-variance components were



calculated from which the genotypic end phenotypic correlation 
coefficients were computed. The genotypic end phenotypic 
correlation coefficients of various characters with yield cad 
among themselves ©re presented in tahle 8.
Correlation between yield and Its components

The genotypic correlation coefficient for yield was 
positive and highly significant with fresh weight of pods 
(0.8969), haulms yield (0.2142), number of mature pods (0.6905), 
percentage of pod set (0.5720), number of immature pods (0.4927) 
end dry age percentage (0.3385) while it was significant only at 
5 per cent level with duration upto maturity (0.1601) and 100 
pod weight (0.1684). Thus very hi^h positive correlation 
coefficients with yield were given by percentage of pod set, 
raraber of mature pods and fresh weight of pods. The genotypic 
correlation coefficient of pod yield was negative, but highly 
significcnt with plant height on the 50th day and significant at 
5 per cent with height of main shoot end length of top. The 
genotypic correlation of yield was positive, but non-significant 
with all other characters except oil content with which the 
relationship was negative.

At the phenotypic level, the coefficient of correlation 
was found to be positive and highly significant with number of 
flowers, fresh weight of pods, haulms yield, number of mature 
pods, percentage of pod sat, number of immature pods and dry age 
percentage, but significant only at 5 par cent level of proba
bility with number of basal primary branches. The phenotypic 
coefficients of correlation were found to be very high end 
positive with fresh weight of pods, number of mature pods and
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Table 8. Genotypic and phenotypic correlation coefficients between 

yield an3 22 characters and among themselves in uplands 
during Hiarif *

SI.No, Characters

X&y pod yield
Duration
untoflowering
(X^

Plant height on the 50th day
< v

X18

6
*7Xq
■*9
X

A

10

"11
"12 
13

A

A.

n
h s
he
h i
19
*20x21
'*22
*25

Dry pod yield — 0.0858 -0,2450**
Duration upto flowering 0.0688 . — . -0.6880**
Plant height on the50th day

-0,1032 -0,4620-'* —

Ho. of branches ,. 0.1144 0.4203** -0.2243**
Ho. of leaves ,» 0.0626 0.2803** -0.0530
Duration upto maturity .0,1105 0.5866** -0.4508**
Ho, cf flowers ' 0.2197** . 0.2945** -0.2452**
Spread of flowering 0.0997 -0.0057 0.0506
Height of mein shoot -0.0526 -0.0435 . 0.3127**
Iicngth of top . -0.0473 ,-0.1000 . 0.3422**
No. of basal primary ■ branches .

0,1520* 0.3778** -0.3330**

Ho, of branches 0,0848 0.4691** -0.3805**
Fresh weight of pods 0.9315** . 0.1536*11 -0.1197
Haulms yield (green) 0,2.453** 0.3159** . -0.2058**
No. of leaves 0.0732 , 0.2423** . -0 ,1,565*
Ho. of mature pods 0.7305** -0*0646 , -0.6379**
Percentage of pod set 0.5193** -0.2002* 0,1101
No* of immature pods 0.4554** -0.0146 -0.0288
Dryage percentage of pods 0.2606** -0.2038** ■ 0,0548
100 pod wei^it 0.1294 0.0635 0.1732*
100 kernel weight 0.0415 0,3158** -0.1901*
Shelling percentage 0.0867 0.1248 -0.1924*
Oil Content -0.1177 -0.0001, -0.1369
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Table 8 (continued) -2-
81*Ho.

Ho. of 
branches on the 50th 
day(S3 )

Ho. of 
leaves on thfc 50th
CV

Duration
uptomaturity
< v

Ho . of 
flowers

< v

Spread of 
flowering

(3^)

X18 0.1275 0.0422 0.1601* 0.0111 0.0343
h 0.7067*® 0.6489*® 0.6617*® 0.0965 -0.0205
h -0.5546*® -0.4819** -0.5919** -0.3850** 0.0294
x_o — 1*0011** 0.6203** 0.5543** -0.0689
h 0 ;7?26*® — 0.6949*® 0.5711** -0.0781
*5 0.4588** 0.3834** — 0*03078*® -0.088?
*6 0.5959** 0.3102*® 0.2536** — -0.2468®*
*7 -0.0309 -0.0166 —0.0813 0.2952 —
*8 0.0540 0.0650 -0.0370 -0.0721 -0.1905*
*9 -0.0337 -0.0020 -0.1096 -0.1309 -0.2248®*
*10 0.7246*® 0.5074** 0.4182** 0.2812** -0.1143
X11 0.8260** 0.5763** 0.5237** 0.3853** -0.0813
X12 0.1645* 0.0903 0*1976® 0.2286*® 0.1114
x15 0.5709®* • 0.4003*® 0.3929®* 0.2465*® •KJ.0314
*14 0.6379** 0.6243** 0.3440*® 0.2749** -0.0714
X15 -0.0633 -0.0760 -0.1657* 0.1541* 0.1823*
X16 -0.2457** -0.1970* -0.2618** -0.4721** -0.1234
X17 -0.0049 -0.0572 -0.0793 0.0421 -0.0322
X19 -0.0760 -0.0230 -0.2396** 0.0074 -0.0096
■*20 0.1740* 0.1757* 0.1801® 0.0219 -0.1632*
X21 0.3859** 0.2697*® 0.4498** 0.2053** -0.1972*
*22 0.1240 0.0641 0.0108 -0.0173 0.0198
% 0.0662 —0.0104 -0.0397 -0.1367 -0.1076
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fable 8 Ccontinued) -3-.

SI.
Ho.

Height of 
main shoot

Length of 
top

No. Ofbasal
primacybranches

No, of 
branches

Fresh . weight of 
pods

< v < y (V Oil) (£jg)

X*g -0*1676* -0.1901* 0.0379 0,0177 0.8969**
* w  

*1 —0,0414 -0*1195 0.6501** 0.6754** -0,2371**4 0.4358 0,5107** -0.5561** -0,5891** -0,2659**
Cm

b
h

0,0056 -0.0911 0.9631** 1,0037** 0.2123**
0*0955 0.0064 0.9927** 0,9996** 0,1105*T *0*0493 . -0.1256 0.5836** 0,6284** , 0,2938**

x6 -0.2236** ■0.3025** 0.3411** 0.4690** -0.0008
w

b -0.3119** -0,3344** -0.1970* -0,1211 0,0432
xe , ~  / 0.9928** 0.0271 -0,0055 -0,1742*

u

*9 0.9377** .. -O.O974 -0.1058 -0.1950*
X10 0*0112 -0.0556 i 0.9770** 0.1002

1 V

S11 0.0536 -0.0293 0.6546** . O.IO32

X 2 -0.0336 0*0333 0.2026** 0.1449
1  M

*13 O.302I** -0.2475** 0,6082** 0,6287** 0,2873**■ y
X14 0.1085 0.0394 0.5806** 0,6199** 0,1206

V "

X15 -0.1127 -0.0758 -0,0208 -0,1414 0,7188**
*16 -0.0492 0,0203 -0,1453 0.3079** 0.5046**

■ ̂

*17 0.1411 0.1745* 0,0231 0.0212 0,4068**
x19 -0.2613** ■0,0036 -0,0668 -0.1034 -0,0868
*20 0,2939** 0,2441** 0.2092** 0.2510** -0,0780
X21 0,0820 0,0023 0.2152** 0,4527** 0,1374

9m “

X22 -0.2068** -0,1908* 0,1182 0.1147 0,0532
X23 0.0024 -0,0010 0,1128 0.1037 -0,0551
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Sable 8 (coatlimed) -4 -

SI* Haulms Ho. of EJ 0 . 0 Percentage Ho. of
Ho. yield loaves mature of pod set immature

pods uodsu ^ 5> <X14> ( % > <X16> 17̂

X18 0.2142** 0.0307 0.6905** 0.5720** 0.4927**
X1 0 *5623** 0.5895#* -0.1231 -0.2428** -0.0628
x2 -0.2729** -0.3913** -0.1506 0.0993 -0.2128**

0.8514** 0.8199** -0.2254** -0.4028** *0.1149
h 0.9082** 0.9727** . -0.3452** -0.4982** -0.2732**
*5 0.4953** 0.5375** -0.2012* -0.2782** ' -0.1899*
*6 0.2521** 0.4475** -0.1249 -0.6275#* -0.1872*
*7 -0.0792 -0.1469 0.1224 -0.1455 -0.1518*^
*6 0.3583** 0,1891* ' -0.3109**" -0.0382 .0.0763

0.2635** 0.0625 -0.2489** 0.0563 ' 0.1480
**

X10 ’ 0.7647** 0.7865** -0.2951** -0.3184** -0.1596*
X11 0.7924** 0.7855** -0.3221*# -0.4292*# -0.1145
*12 ! 0.2700** 0.1345 0.2541** 0,5609** 0.3778**
x13 — 0.6772**’ -0.0871 -0,1338 0.1313
X14 0.4315** — -0.3449** -0.4176** -0.2990**
X15 0.0699 fe0.0873 — 0.8188** ’ 0.5143**
X16 -0,0628 -0.2010* 0.7358** — ' 0.5449**
X17 0.207S#* -0.0454 0.4988##‘ 0.4044** —
x19 -0.0348 -0.0889 0.0868 0,0627 0.1586

*  * /X20 0.205.3** 0.2149** ' -0.4562** -0.3776#* -0.1191
X21 0.3039** 0,3433**’ -0.3546** -0.3682** -0.1645*
X22 0.0506 0.0057 0.1082 0.1329 -0.0303
X23 0.0626 -0.0012 —0.0436 -0.0006 0,1207
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SI.
.Bo*

Dryage per
centage of

100 pod 
wei^t

**20*

100 kernel weight
(Sgi)

Shelling
percea-toge
*S22*

Oil
content
(x25)

sie 0.3395** 0.1684* 0,0511 0.1096 -0.1435
X1 -0 *2642** 0,0821 0.4243** 0.1780* 0,0163
*2 0.0703 0 .2232** 0.2365** -0 .2402** -0 .1520*M

-0.1074 0 .2298** 0 .5186** 0.1628* 0.1160✓
H «0i0896 0,3117** 0.5093** 0,1122 -0,0012

S -0.2352** 0 .1 11 2 0.4737** 0.0255 -0.0283
\ 0.0289 0.0265 0,2422** -0 .0 1 7 6 -0,1563*

-0.0013 ' —0.1668* -0.2023** 0.0216 -0,1102

XQ 0.0072 0.4086**’ 0.1168 -0.2776** 0.0081
^9 0.0384 0.3250** 0.0091 ' -0.2503** -0.0064
S10 -0.0910 0.2933**' 0,5844** 0 .1788* 0 .1662*
* n ‘ -0.136 8 0 ,2960** 0.5394** 0,1436 0,1298
X12 —0.0998 -0,1076 0.1827* 0,0686 -0,0603
X13 -0.0088 ' 0.2565**“ 0.3819** 0.0709 0,0740
^14 -0.1538* 0.3339** C.5214** -O.OO36 -0.0032

*13 0.1464 -0.5764** -0.4538** 0.1395 -0.0328

X16
*17

0.0781 -0.4033** -0.3920** 0.1455 0.0048

0*3004** -0 .1860* ’ -0.2700**' -0.0462 0.1967*
*  V

z19 -0.1088 -O.24I3** G.0737 -0.1743*
S20 -0.1075 0.7249** -0.3050** -0 .0 102

^21 -0.2342** 0.7214** • —  ■ -0.0430 - 0  .0083 '
S22 0.0627 -0,3057^* -0.0429 0.1393
S23 -0,1696* ‘ -0.0134 ’ -0.0145 0.1294 - p .

* Significant at 5 per cent probability ' 
** Significant at 1 per cent probability ■

Genotypic correlation coefficients above the diagonal ■ Phenotypic correlation coefficiente below the diagonal



97

percentage of pod sot* The relationship of pod yield was 
negative, hot non-significant with plant height on the 50th day, 
height of main shoot, length of top (aid oil content. With the 
remaining characters, pod yield recorded positive non—significant 
correlation*
Correlation among characters

The genotypic correlation coefficient of duration upto 
flowering was positive and significant with number of branches -
and leaves on the 50th day, duration up to maturity, number of 
basal primary branches, number of branches, fresh weight of pods, 
fogi-fli-m yield, number of leaves, 100 pod weight and shelling 
percentage while it was negative end significant with plant 
heif̂ it on the 50th day, percentage of pod set and dry age 
percentage. The phenotypic correlation of duration upto flowering 
was positive and significant with number of branches and leaves 
on the 50th day, duration up to maturity, number of- flowers, 
number of basal primary branches, number of branches, fresh 
weigit of poas, haulms yield, number of leaves end 100 kernel 
weights but negative and sigiifleant with plant hei$it on the.
50th day, percentage of pod set and, dryage percentage. .

Plant height on the 50th day had significant positive 
genotypic phenotypic correlation with height of main shoot, 
length of top and 100 pod wei^it. Hundred kernel weight also 
had' positive significant correlation with plant height on the 
50th day* The genotypic correlation of plant height on the 50th 
dey was negative and significant with number of branches end 
leaves on the 50th day, duration upto maturity, number of flowers, 
number of basal primary branches, number of branches, fresh
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weight of pods, vtrniima yield* number of leaves and imature pods, 
Shelling percentage end oil content* The association of this 
character at the phenotypic level was negative and significant 
with number of branches on the 50th day* duration up to maturity« 
number of flowers* basal primary branches and branches* haulms 
yield* number of leaves and mature pods* 100 kernel weight and 
shelling percentage.

At the genotypic level* number of branches on the 50th 
day was correlated significantly and positively with number of 
leaves on the 50th day, duration upto maturity, number of flowers* 
basal primary broaches and branches, fresh weight of pods* haulms

1
yield* number of leaves* 100 pod weight* 100 kernel weight and 
flVi.oTHyig percentage; but negatively with number of mature pods 
r>rai percentage Of pod set* At the phenotypic level, the trait 
gave significant positive correlation with number of leaves on

i  *■

the 50th day, duration upto maturity, number of flowers, basal 
primary branches and branches, fro eh weight of pods* haulms 
yield, number of leaves, 100 pod and kernel weight but negative 
with percentage of pod set.

Nunber of leaves on the 50th day recorded significant 
positive genotypic correlation with duration upto maturity, 
number of flowers, basal primary branches and branches, haulms 
yield, number of flowers, 100 pod and kernel weight and negative 
significant correlation with number of mature pods* percentage

i  ■

of pod set and number of Immature pods. It had positive 
significant phenotypic correlation with duration upto maturity* 
number of flowers, basal primary branches and branches* haulms
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yield* ntaaber of leaves* 100 pod weight and 100 kernel weight 
and negative with percentage of pod set*

Duration upto maturity was correlated significantly 
in the positive direction at the genotypic level with number of 
flowers* basal primary branches end branches, fresh weight of 
pods* haulms yield* number of leaves end 100 kernel weight, but 
in the negative direction with number of mature pods* percentage 
of pod set* number of immature pods and dry age percentage of pods* 
In addition to 100 pod weight, ell the characters having 
significant positive genotypic correlation had showed significant 
positive phenotypic correlation too with duration upto maturity • 
Except number of immature pods* all the other characters 
exhibiting genotypic negative correlation had phenotypic negative 
correlation also with this character* .

Number of 'basal primary branches* number of branches*
i  ,

haulms yield* number of leaves and 100 kernel weight registered 
significant positive geuotypio correlation with number of flowers 
when ©prec£ of flowering* height of main shoot* length of top* 
percentage of pod set* number of immature pods and oil content 
had registered significant genotypic correlation in the negative 
direction* Spread of flowering, number of basal primary . 
branches* number of branches* fresh weight of pods* haulms yield* 
number of leaves and mature pods and 100 kernel weight have 
positive significant phenotypic correlation with number of flowers 
while percentage of pod set was correlated negatively and 
significantly with number of flowers*

Significant negative genotypic correlation of spread of
,  sflowering was noticed with height of main shoot* length of top.
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number ofbasol primary branches, number of imature pods, 100 
pod weight and 100 kernel weight. The phenotypic correlation 
coefficient of spread of flowering was noted to be significant 
and positive with number of mature pods and negative and 
significant with height of main shoot, length of top, 100 pod
‘ " * ' .' 4 * l ' ‘ J ’ , i 1wei#vb and 100 kernel weight •

. ■ r  , i  * -  '  t 1 ’ • « ■ • *

The genotypic coefficient of correlation of height of 
Tnain shoot was positive and significant with length of top, haulms 
yield, number of leaves and 100 pod weight but negative with 
fresh weight of pods, number of mature pods and shelling 
percentage* This trait was correlated significantly in the

,  * « .  t  ,

positive direction at the phenotypic level with all characters
i  •  ̂ r  . ■ f

as at the genotypic level, except number of leaves but in the 
negative direction with dryage percentage and shelling percentage.

Length of top exhibited significant positive genotypic 
correlation with haulms yield and 100 pod weight while negative 
and significant with frseh weight of pods, number of mature pods

, ' '  i  .
end pholHyig percentage. It was positive and significant at the

» f t ■ • • ■ .

phenotypic level with haulms yield, number of immature pods and 
100 pod weight, but with shelling percentage the association was 
negative*

Positive significant genotypic correlation of number of 
basal primaxy branches with number of breaches, haulms yield, 
number of leaves, 100 pod weight, 100 kernel weight, shelling 
percentage end oil content was noticed. The correlation of 
number of basal primary branches at the genotypic level was 
significant, but negative with number of mature pods, percentage 
of pod set and number of immature pods. Positive significant



phenotypic correlation of number of primary brandies was foraidv̂  
with umber of branches, fresh weight of pods, haulms yield ./ ̂  ' 
number of leaves, 100 pod weight and 100 kernel weight#

Humber of branches showed significant positive genotypio 
end phenotypic correlation with haulms yield, number of leaves,
100 pod weight sod 100 kernel weight end negative olgnifLsont 
correlation with umber of mature pods end percentage of pod set.
The phenotypic correlation of this char eater was significant and 
negative with percentage of pod set#

It was seaa that fresh wei^t of pods had significant 
positive genotypic end phenotypic correlations with haulms yield, 
number of mature pods, percentage of pod set and number of 
immature pods, whereas 100 kernel weight showed significance only 
at the genotypic level# -

Both at the genotypic and phenotypic levels, haulms yield 
was correlated positively and significantly with number of leaves, 
100 pod weight end 100 kernel weight. Haulms yield also showed 
positive significant phenotypic correlation with number of 
immature pods.

The genotypic correlation of number of leaves with 100 pod 
weight and 100 kernel weight were positive and significant, but 
was negative end significant with number of mature pods, 
percentage of pod set, number of immature pods and dry age 
percentage. At the phenotypic level too, 100 pod weight and 100 
kernel weight recorded positive significant correlation, but .>
negative with percentage of pod set.

The correlation coefficient of number of mature pods was 
positive end significant with percentage of pod set end number of
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ingnature podo» but negative and significant with 100 pod weight 
and 100 kernel wel^it* both at the genotypic end phenotypic 
levels*

She genotypic end phenotypic coefficients of correlation 
for percentage of pod set with number of Immature pods was 
positive end significant whereas it was negative and significant 
with 100 pod weight and 100 kernel weight*

Umber of immature pods was correlated positively and 
significantly with dryoge percentage, and oil content at the 
genotypic level and with dryage percentage only at the phenotypic 
level. Negative significant genotypic correlation was found with 
100 pod weight and 100 kernel weight* but at the phenotypic
level with 100 kernel weight only.

Bryage percentage of pods had negative significant 
genotypic and phenotypic coefficients of correlation with 100

kernel weight and oil content*
Significant positive genotypic and phenotypic correlation 

between 100 pod weight and 100 kernel weight were seen whereas 
100 pod weight and shelling percentage were significantly but 
negatively correlated at both the phenotypic and genotypic levels* 
(iii) Path analysis

Tfon path analysis provides a means to find out the 
relative contribution of each component towards yield. She 
characters considered in the causal scheme are the number of 
flowers (Eg), length of tog (X^), number of baoal primary 
branches (Xj0>» fresh weight of pods. (X12), haulma yield (X^)* 
number of leaves (X^), number of mature pods (X^) and 100 pod 
weight (XgQ> • The genotypic correlations between yield of pod
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and the eight yield components were partitioned Into their 
corresponding direct .end Indirect effects* The results obtained 
ore presented in table 9* The path coefficients end the genotypic

i

correlation coefficients ere diegramstioally represented in
figure 1.

Fremh weight of pods had the highest positive direct 
effect of 0*9238* 'The direct effect of this trait on pod yield 
was based on its very high positive genotypic correlation 
coefficient of O.8969 with pod yield* This yieia component had 
positive indirect effects throu^i length of top# haulms yield 
and number of .mature pods* But number of flowers* number of basal 
primary branches* number of leaves aid 100 pod wei^it exerted 
negative indirect effects via this Character*

The second character having a high positive direct effect 
of 0*3737 on pod yield was 100 pod weight. The genotypic 
correlation coefficient of 0.1684 between yield and 100 pod wei$it 
yhifiih was sifpalficaat at 5 per ocnt level of probability accounts 
for the relatively hl$i magnitude of the direct effect. 100 pod 
wei$it showed positive indirect effects via haulms yield and 
number of mature pods end negative indirect effects vis all other 
characters vis** number of flowers* length of top* number of basal 
prlmaiy branches* fresh weight of pods and number of leaves*

The third character with profound positive direct effect 
of 0.2399 was haulms yield which had registered a positive 
significant genotypic correlation of 0*2142 with pod yield 
suggesting that the correlation explains the true relationship. 
The indirect effects of haulms yield via fresh weight of pods*



Table 9 * Direct end Indirect effects of eight component characters on pod yield under upland conditions during kbarif.
Indirect effects viaSI.Bo. Components Directeffects So. o^T 

flowers
length of top rio. of 

basal 
primary bran
ches

Fresh weight 
of pods

Haulms
yield

No. of leaves No. of mature 
pods

100 pod wei$it Totalcorre
lations

1. Bo. of 
flowers -0.0739 - 0.0742 -0.0772 0.0878 0.0605 -0.0790 0.0097 0.0090 0.0111

2. length of top -0.2452 0.0224 - 0.0220 -0.0708 0.0632 -0.0112 0.0174 0.0121 -0.1901

3. Bo. of basal primary branches

-0.2263 -0.0252 0.0239 0.0926 0.1835 -0.1407 0.0206 0.1096 0.0379

4* Fresh 
weight of pods

0.9238 -0.0070 0.0478 -0.0227 0.0648 -0.1152 0.0456 -0.0402 0.8969

5. Hanhne
yield 0.2399 -0.0186 -0.0646 -0.1730 0.2494 — -0.1209 0.0061 0.0958 0.2142

6, Bo. of 
leaves -0.17® -0.0326 -0.0153 -0.1784 0.1243 0.1625. ** 0.0241 0.1248 0.0307

7. Bo. of 
mature pods

0.0698 0.0092 0.0610 0.0668 0.6042 -0.1207 0.0616 -0.0615 0.6905

8. 100 pod 
weight 0.3737 -0.0019 -0.0797 -0*0664 —0.0994 0.0615 -0.0596 0.0402 0.1684

Residue = 0,2711 o►r*
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number of mature pods anti 100 pod weight were positive of which 
that via fresh wei$it of pods was the hipest* She indirect 
effect of this trait on pod yield through number of flowers, 
length of top, number of basal primary breaches end number of 
leaves were negative * .

Number of nature pods per plant had positive, but low 
direct effect of'0.0698 on pod yield though the character had 
got vezy high positive significant genotypic correlation of 
0 .6903. She very high positive indirect effect of 0*6042 for 
number of mature pods via fresh weight of pods which contribute 
the highest direct effect accounts for the high positive 
correlation. Other characters having positive indirect effects 
via number of mature pods are the number of flowers, length of 
top, number of basal primary branches and number of leaves.
Haulms yield and 100 pod weight had produced negative indirect 
effect via number of mature pods.

Number of flowers, length of top, number of basal 
primary branches and number of leaves exerted negative direct 
effects on yield, of which that by length of top had the highest 
negative effect of -0.2452 closely followed by number of basal 
primary branches (-0.2263). But the, genotypic correlation

ccoefficients of pod yield with number of flowers, number of 
basal primary branches and number of leaves were positive end 
non-significant whereas that with length of top was negative and 
significant at 5 per cent level of probability. Length of top 
had positive Indirect effects via number of flowers, number of • 
basal primary branches, haulms yield, number of mature peds and -

1 0 6
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100 pod weight and negative indirect effects via fresh weight of 
pods andnumber of leaves* Humber of basal primary breaches 
Showed positive indirect effects throu^i length of top, fresh 
weight of pods, haulms yield* number of mature pods and 100 pod 
weight and negative indirect effects through numb or of flowers 
nmfl number of leaves* Humber of leaves with negative direct, 
effect of -0*1765 on pod yield had positive indirect effects via 
fresh weight, of pods*, hnnima yield, number of mature pods end 100 
pod weight end negative indirect effects via number of flowers* 
length of top end number of basal primary branches* Humber of 
flowers with the lowest negative: direct effect had exerted 
positive indirect effects , through length of top, fresh weight of 
pods, haulms yield* number of mature pods and 100 pod wei$it 
when it had negative Indirect effects through number of basal 
primary branches and number of leaves* . . .

, The residue! effect which accounts for the contribution 
of the Characters not included in the causal scheme was only

\ .  j  ► '  y k

0*2711 indicating that the component characters in total ,
contribute 92*65 percentage towards genetic variability in pod1 ' 1 ‘
yield by thismcdel* The very low value for the residual effect 
showed that this model is quite suitable under the upland ,
conditions during kharif*
b* : Rice fallows during summer
CD Variability

. The analysis of variance revealed that there’ were 
significant differences between the varieties for all the twenty 
three characters under study* The abstract of the analysis of
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variance ©re presented in table 10 end the mean values of tbs 
83 varieties for the 23 characters are given in Appendix II with 
C.D. for comparison* The wide variability in respect of all 
those characters for the different varieties is clearly 
demonstrated by the differences in mean, values* Coefficients of 
genotypic, phenotypic and environmental variation*;:, heritability 
in the broad sense and genetic advance of the 23 characters in 
the 80 varieties are presented in table 11*

Number of branches on the 50th day showed the highest 
g*o.v« of 47*71 followed by number of branches (39*17) end 
percentage of pod set (31*08) * The g.c*v* was the minimum 
for duration upto maturity (5*26) followed by oil content (5*47), 
shelling percentage (6.59) and duration upto flowering.(7*08) • 
The p.e.v. was the highest for number of branches on the 50th 
day (57*52) followed by number of branches (44*85) and number 
of immature pods (43*59)* It was the lowest for duration upto 
maturity (5*82) followed by oil content (6.27)» shelling 
percentage (7*76) and duration upto flowering (7*99); beeping 
the same trend as that for g.c.v. The e«c.v* was the maximum 
for number of immature pods (35*37) followed by number of 
branches on the 50th day (32*11), while it was the minimum for 
duration upto maturity (2*49) followed by oil content (3*06), 
duration upto flowering (3*71) and dry ago percentage (4*41)*
Pod yield showed relatively high p.c.v* and e.c.v. than g.c.v*

In general, the g.c.v. was lees than the corresponding 
p.c.v. for all the characters* In respect of plant height on 
the 50th day, height of main shoot, length of top, fresh weight 
of pods, haulms yield, number of mature and immature pods and
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Table 10* Analysis of variance for 23 characters in SO varieties 
in rice fallows daring summer#

SI.
Ho. Characters SfR*

Replications Varieties
m

Error
158

F
(varieties)

1. Duration upto flowering 23.42 13*23 1.11 11.96**
2* Plant height on the . , 50th day

785.72 141.50 39.54 , 3.58**

/3* No .of branches #• 52.1,0 48.04 22.47 2.13**
- 4* No.of leaves »» 764.19 556.50

r
127.80 4.35**

5. Duration upto maturity 50.50 96.44 6.68 14*44**
■ 6. Number of flowers 308.50 2391.29 272.96 8.76**
7. Spread of flowering 45.00 256.62 13.42 19.13**
8 . Height of main shoot 2697.09 308.71 98.51 3.13**
9* Length of top 1429.00 283.63 107.52 ‘ 2.64**
10. No. of basal primary branches

16.92 6 .6 7 1.11 , 6.05**

11. Number of branches 16*87 28.81 2.71 10.64**
12* Fresh weight of pods 72.53 4 4.OO 22.08 1.99**
13* -Hgutas yield 1045.88 464.61 165.65 2.60**
14. Number of leaves 3234.50 4022.37 518.25 7.76**
15. No. of mature pods 11.82 29.77 10.88 2.73**
16. Percentage of pod set 64.15 76.55 6*65 11.52**
17. No. of immature pods 5.25 4.55 1.70 . 2.56**
' 18. Dry pod yield 32.20 19.07 9.00 2.12**
19. Dry age percentage of pods 10.09 85.43 1.49 57.34**
20. 100 pod weight 10.00 1518.35 0.33 4601.06**
2 1. 100 hemal weight 8.13 85.38 0.17 502.34**
2 2. Shelling percentage 17.00 78.19 10.58 • 7 .39*#
23. Oil content 11.84 26.90 0.15 179.33**

^Significant at 1 per cent level of probability
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Table 11. Genotypic, phenotypic and environmental coefficients of variation, heritability and genetic advance for 23 
characters in 80 varieties in rice fallows during aumer.

' _ Coefficients of variationSI. Gone- Pheno- ^hviron- Herlta- Genetic
Wo.jW Wl Characters typio typic mental bility advance

1. Duration upto flowering 7.08 7.99 3.71 78.46 12.92
2. Plant height on the50th day 12.46 18.35 13.44 46.22 17.45

3. Wo .of branches ,» 47.71 57.52 32.11 40.53 48.02
4. Wo.of leaves ,, 19.96 27.47 18.88 52.76 29.86
5. Duration upto maturity 5.2 6 5.82 2.49 81.76 9.80
6. No. of flowers 25.49 30.01 16.02 72.12 44.60
7. Spread of flowering 18.70 20.18 7.61 85.80 35.68
8. Height of main shoot 12,69 20.00 15.29 41.53 17.11
9. Length of top 10.27 17.28 13.90 35.32 12.58
10. Wo .of basal primary branches . 21.27 26,88 16.43 62.64 34.69
11. Wo. of branches 59.17 44.85 21.85 76.28 70.48
12. Fresh weight of pods 11.82 24.24 21.16 23.80 11.88
15. Haulms yield 19.05 31.09 24.57 37.56 24.06
14. No. of loaves 30.50 .36.64 20.31 69.27 52.29
15. Wo, of mature pods 17*07 20.20 22.45 36.64 21.28
16. Percentage of pod set 31.88 36,15 17.03 77.81 57.94
17. Wo .of immature pod a 25.50 43.59 35.37 34.21 30.72
18. Dry pod yield 13.19 25.31 21 .01 27.16 14.16
19. Dry age percentage, of pods 7.55 8.74 4.41 74.60 17.11
20. 100 pod weight 21,78 23.64 9.50 84.85 45.81
21. 100 kernel weight 11.29 13.36 7.14 71.41 27.36
22, Shelling percentage 6.59 7.78 4.52 68,05 11.20
23. Oil content 5.47 6.27 3.06 76,20 12.68
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dry pod yield# the e.c.vs were higher then the respective g.c.vo, 
Ilerltability in the "broad sense was the highest for 

spread of flowering (&5 *60) followed by 100 pod weight (84*05)# 
duration upto maturity (8 1.76) and duration upto flowering
(7 8.46). It was found to be the lowest for fresh weight of pods 
(2 5*®)) followed by dry pod yield (27*16).

dumber of branches gave the highest genetic advance of 
70.48 followed by percentage of pod set (57.94)# number of leaves 
(5 2.29)# number of branches on the 50th day (48*02) and 100 pod 
weight (45 *81). Genetic advance was the least for duration upto 
maturity with 9*80 followed by. shelling, percentage (11.20). A 
relatively low value of 14*16 for genetic advance was recorded 
for pod yield* . ,

G.c.v.* heritobility in the breed sense end genetic 
advance were high for number of branches, number of flowers# 
number of leaves and percentage of pod set. Herit ability end 
genetic advance were hi$* for number of flowers# spread of 
flowering# number of branches# number of leaves# percentage of 
pod set and 100 pod weight. High heritobility# but low genetic 
advance was seen for duration upto flowering and maturity, 100 

kernel weight# shelling percentage and oil content.

(ii) Correlation
As in the upland conditions during kharif# analysis of 

covariance was done for all the possible combinations of the 25 
characters. The variances and covariances at the genotypic end 
phenotypic levels were calculated from which the genotypic and 
phenotypic correlation coefficients# respectively# were computed.
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The genotypic and phenotypic correlation coefficients of various 
characters and among , themselves are presented in table 12«
Correlation of yield and Its components

Pod yield at the genotypic level was correlated positively 
at 1 per cent level of significance with plant height on the 50th 
day, height of main shoot, length of top, fresh weight of pods, 
number of mature pods, percentage of pod set, number of immature 
pods, dryage and shelling percentage and at 5 per cent level 
with oil content* Haulms yield end 100 kernel weight showed 
non-significant positive correlation with pod yield • At 1 per 
cent level, duration upto flowering, number of branches and 
number of leaves on the 50th day and number of flowers were 
negatively and significantly correlated with pod yield* Humber 
of basal primary bronchos and number of branches showed 
significant but negative correlation at 5 per cent level*
Duration upto maturity, spread of flowering, number of leaves 
and 100 pod weight showed negative, but non-signifleant 
correlation with pod yield*

At the phenotypic level, pod yield exhibited positive 
significant correlation at 1 per oent level with plant height 
on the 50th day, number of flowers, length of top, fresh weight 
of pods, haulms yield, number of mature pods, percentage of pod - 
set, number of immature pods end dry age percentage* At 5 per cent 
level, pod yield showed positive significant correlation with 
number of branches on the 50th dey and height of main shoot* 
Humber of leaves on the 50th dey, spread of flowering, number 
of basal primary branches, number of leaves, 100 kernel weight,
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Sable 12. Genotypic and phenotypic correlation coefficients between 
yield and 22 characters and esong themselves in rice 
fallows daring sursaer*

SI,
No.

18
Vx2

H

h
H

X8
*9 X,10

X
X,
X
X

11
12
13
14
15X,

X
X.
X,

16
17
19
20

X21X22
X,

23

Characters

Dry po3 
yield

< * i a >___

Duration
uptoflowering
OL,)

Plant
height on the 50th day
< v

Dry pod yield -0.2007** 0,5057**
Duration upto flowering -0.1510* — w -0.6465**
Plant height on the 0.2356** -0.3926** —

50th dey
No.of branches 9» 0.1549* 0.1866* -0.1352
No.of leaves *» 0*0978 0.4426** -0.2087**
Duration upto maturity -0.0583 0.5637** -0.2403**
No. of flowers 0*2528** 0.0523 -0.1261
Spread of flowering 0.1345 -0.1517* -0.0001
Height of main shoot 0.1969* ■*0.1351 0 *6021**
length of top 0.2095** 0.0404 0 .4956**
No. of basal primary 0.0580 0.5302** -0 .2760**
branches
No. of branches -0.0140 0.5225** -0 .3968**
Presh weight of pods 0.9211** -0.0195 0,1635*
Haulms yield (green) 0.3206** 0.2408s* -0,0766
No. of leaves 0.0721 0.5057** -0.2443**
Ho. of mature pods 0.6674** -0.0458 0.1056
Percentage of pod set 0.2415** —0.0331 0.0641
No.of immature pods 0.2945** 0.0539 0.0114
Dry age percentage of pods 0.2457** -0.3884** 0.2388**
100 pod weight -0.0279 -0.1224 0.0909
100 kernel weight 0.0205 0.2184** -0.0648
Shelling percentage 0.1417 -0.1327 0.1303
Oil content 0.0838 0.2098s* -0.0199
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Table 12 (continued) -2-

Sl.
No*

X18

*2
h
Z4
H

*7
X8
*9 X
X,
X
X,
X
X,
X

10
11
12
13
14
13
16
X17
2^9
S20
X21
*22
*23

No* of 
Drenches 
on the 50th 
day
(S3)

Ho* of 
leaves on the 50th 
day
< V

Duration
■upto
maturity
(X5 )

No. of 
flowers

<X6)

Spread of 
flowering

(Xy)

-0*3016®* -0.3465** -0.0306 -0 .2719** -0.0388
0.8271** 0.6912** 0.5159®* 0.1204 -0.1754*
-0*8517** -0.7029** -0.3479** -0.4737** -0.0556

0.8357** 0.2833*® -0.0157 -0.4642**
0.3375** **. , 0,5967** 0.3282®* -0.0491
0.1028 0,3980** 0,1063 0.1222
0*6967** 0.3489*® 0.6447** — 0.2085**
-0.0954 : 0.0282 -0.1173 0.2857®* —
-0.O66O : —0,0629 0.1243 -0.1305 . 0.0920
-0*0111 ; 0,1839* 0.2182** 0.1033 0.0919

0 .3136** ■ 0.7793*** 0,3898** 0,2558**, -0,0911
0.2924** : 0,7466*® 0.4159** 0.3518**. —0.0242

0.1681* : 0.2208*® 0.1103 0.2590** 0.1806*
0.2186** ; 0.4575®* 0,2639** 0.3022** 0,2473**
0,2764** ■ 0,7391** 0.5264*® 0.2868** s 0,0151
0.1388 0,0383 0.0052 0.1217 0.0543
0,0379 1 -0.1922s 0.0043 -0,6086** -0.1828*
0*0785 ; 0.2083** 0,2221** 0.1567*i; 0.0289
-0*0506 -0.3152*® -0.5044** 0.0109 -0.1137
0.0942 0.1882* 0.1686* -0.0340 0,1345
0.2466** 0.3952** 0.3289®* 0.0719 ' 0.0179

—0*0545 -0.1979* 0.0537 -0.1126 -0.1436
0.0227 0.0785 0.1804* -0.1816* -0.2842**
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, Table 12 (continued) -3 -

SI.No.
Height of 
main shoot
u 6)

length of 
top

(Sg)

No. of basalprimary
branches
(x10)

No. of 
branches
(x^)

Fresh 
weight of pods

12^

*18 0.3295** 0.2214** -0 ,1806* -0,1853* 0.7825**
IV

h -0.2812** 0.0522 0,7574** 0 ,6929** 0.1038
4

0 .6757** 0.3278** -0 ,6069*® -0 ,7322** 0.3499**Cm
^3 0.4757** -0.0913 1.0539** 0 ,8868** -0.2459**
4

-0.3381** 0.1492 1.0031** O.9636** -0.0839T 0.2143** 0.4421** 0,545?** 0.5458** 0.3683**
4 -0.3329** 0.0346 0.2548** 0.4203** -0.3285**

V'Xn 0,1111 0.0844 -0,1893* —0,0464 0.0347
4

0.0259** •0,3511** -0,3759** 0.3615**
0.7733** 0,0565 0.0382 0,4365**

X1Q -0.1719* 0.1026 — 0 .9062** 0,1133
X u -0,2036** 0.0884 0,8478** mm m 0,1008
*18 0,2125** 0,2763** 0 ,1962* 0.1159 —■ M
s13 0.1667* 0.3424** 0.4725** 0.5358** 0,4466**
* u 0*0097 0.2933** 0 .6046** 0.8402** 0.2244*** IX,g 0.1720* 0.1326 0.0028 -0 ,0494 0.6277**
■*16 0.1787* 0,0225 -0.1550* -0.2328** 0.2223**0 w
S17 0.0762 0 ,1716* 0.3007** 0 .3206** 0.3689*** #
X19 -0.0102 -0.1517* -0.3451** -0.3472** -0,0935
S20 0,0998 0,1159 0.1559* 0.1645* 0,1191
S21 0.1068 0.2013* 0.4572** 0.3927** 0.1288
*22 0.1844* 0*1026 -0,2333** -0.2110 0,0299
Z23 0.0352 0,0368 0,1009 0.1239 0.0881
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Table 12 (continued0 *“4"

31* ' 
Ho* ’

X,
S 1
X,

18

*3
X4
*5
*6
*7
X8
*9
*10

X
X,
V
■ a . ,

Honlmsyield
(X15)

12
13
14
15

%
S17
X19
7*20
X21
^22
S23

Ho. ofleaves
t t 14>

Ho. of
maturepods
< % )

Percentage 
of pod aet
(X16)

0,0939 -0.1500 0.5092** t 0.4333**
0.4325** 0.6587** -0.0013 -0.0471
-0.3161** -0.5821** 0.2027** 0.1576*
0.8030** 0,8088** -0.8032** -0,2475**
0.6824** 0.9669** -0.3825** -0,3309**
0,4865** 0.6952** 0,0532 -0,0184
0.2313** 0,2932** -0,3194** -0*7922**
0 .3024** -0.0159 -0.1252 -0.2198**
-0.0253 -0.0619 -0,2582** 0,3119**
0.3739** 0,3272** 0,1078 0,0458
0.6439** 0,6899** -0,2298** -0,2293**
0,7817** 0,9139** -0,1992* -0.2840**
-0.0319 0,1763* 0,3624** 0.4055**

0,8318** -0.0983 -0,1853*
0.5315** — -0.1028 -0.1644*
0.1879* 0,0616 0.7506**
-0.0924 -0.1012 0,9989** —
0,2867** 0.3599** 0.2104** -0,0145 .
-0.2899** -0.4085** 0.1692* 0.0687
0,1867* 0,1748* -0.3543** -0.2639**
O.3032** 0.4738** -0,2438** -0.2167**
-0.1771* -0,1449 0.2258** 0.2362**
0,0794 0.1354 0.0699 0.1341

Ho* ofInmaturo
pods

0*2268** 
0 .1600* 
-O.OI56 
0*0111 
0.3519** 
0.4568** 
0*0414 
-0*1036 
-0.0355 
0.0928 
0.2416 
0,3534** 
04445** 
0,4371** 
0.2399** 
0.0672 
-0.0331

-0 .1926*
0.1874*
0.1128
0.0732
0.1812*
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Table 12 (continued) -5 -

SI* Dsyage 100 pod 100 kernel Shelling OilWo* percentage of pods weight weight percentage content
< V

/% 
i

w 
I Ŝ2 1) (X22) (Zĝ )

X18 0,4962** -0.0491 0.0387 0.3763** 0,1637*
X, -0.4515** -0.1424 0.2482** -0 .2026** 0 ,2620**
*8 0,3831*® 0.1414 0,0828 0 .2217*® -0,0163

-0.1174 0.2360** 0.0887*® -0,2664*® 0.0897
h -0.4258®* 0.2613** 0.5429** -0.3704** 0,1189

h -0.5651*^ 0*1682® 0,3633** 0,052? 0,2148®*
- 5 0 *0306 . -0.0397 ■ 0,0001 -0,1506 -0.1448

*7 -0.1171 0.1440 0,0159 -0,1882* -0,3041**
P

^8 0.0326 0 .1561* 0.1753* 0.2776** 0.0653
Z9 -0 .2400** 0.1904* 0.3453** . 0,1040 0.0810
Z10 -0.4278** 0 .1967* 0.5773** -0.3407** 0*1313
Z11 -0.4098** 0.1886* 0.45,18** -0.3003** 0.1429
X12 -0.1391 ■ 0.2463** 0,2665** 0.1135 0.1949*
*13 -0.4739** 0.2984** 0.4791** -0.3775** 0.1366
Z14 -0.4838** 0.2085** 0,5681** -0,2282** 0.1658®T
*15 0*326?** -O.3044®* -0.3969®* 0.5134** 0.1327
Z16 0.1122 -0.3048** -0,2403** 0.3486** 0*1606®
x17 -0.3263** 0.3135** 0,2856** 0,1404 0,3081**
Z19 -  . 0.4053®* -0,3271** 0,3656** -0.0182
^20 -0.3078** 0.5317®* -0 ,3366** -0.1221
zgi -0.3219** 0.5312** -0,2343** -0.0863
X22 0.3069** -C.2789** -O.I9I5* 0.0056
S23 -0.0229' -0,1352 -0,0933 0.0025' ' —

^Significant at 5 per cent probability ^Significant at 1 per cent probability
Genotypic correlation coefficients above the diagonal Phenotypic correlation coefficients below the diagonal
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shelling percentage and oil content recorded positive non
significant correlation with pod yield* fkero was significant 
negative correlation at 5 per cent level between pod yield end 
duration upto flowering* Duration upto maturity, number of 
branches and 100 pod weight recorded negative, non-significant 
correlation with pod yield,.
Correlation among different characters

Significant positive genotypic correlation of duration 
upto flowering was noticed with number of branches end number of 
leaves on the 50th day, duration upto maturity, number of basal 
primary branches, number of branches, haulms yield, number of 
leaves, number of immature pods, 100 kernel weight and oil 
content. Negative significant correlation of duration upto 
flowering was seen with plant height on the 50th day, spread 
of flowering, height of main shoot, dryage percentage and 
□helling percentage at the genotypic level. ’ At the phenotypic 
level', duration upto flowering was found to be positively and 
significantly correlated with all tho characters at the 
genotypic level except number of immature pods. Plant height 
at the 50th day, spread of flowering and dryage percentage 
showed negative significant correlation with duration upto 
flowering. , '

‘ Phe genotypic correlation of plant height on the 50th 
day warn positive end significant with height of main shoot, 
lengfch of top, fresh weight of pods, number of mature pods, 
percentage of pod set, diyago percentage and sholling percentage, 
but negative with number of branches end leaves on the 50th day,
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duration upto maturity* rammer of flowers* number of breaches* 
Vinninf? yield and number of loaves* The phenotypic correlation 
of the character was positive and significant only with height 
of main shoot* length of top* fresh weight of pods and dryage 
percentage whereas it was negative with number of leaves on the

i

50th day* duration upto maturity* number of basal primary 
branches* number of branches and number of leaves*

Number of leaves on the 50th day* number of based primary 
branches* number of branches* haulms yield* number of leaves and 
100 kernel weight registered significant positive correlation 
with number of branches on the 50th day* both at genotypic and 
phenotypic levels* In addition to the above traits* duration upto

i -  ,

maturity and 100 pod weight at the genotypic level and number of
flowers and fresh weight of pods at the phenotypic level showed
significant positive correlation with number of branches on the
50th day* It was negatively correlated with spread of flowering*

!  , 
height of mnjn. shoot, fresh weight of pods* number of mature pods* j ,• \ . , - 
percentage of pod set end shelling percentage at the genotypic
level*

Regarding number of leaves on the 50th day* there was 
positive significant genotypic correlation with duration upto 
maturity* number of flowers, number of basal primary branches * 
number of branches, haulms yield* number of leaves* number of 
imature pods, 100 pod weight and 100 kernel weight while the 
correlation was negative with height of main shoot* number of 
mature pods* percentage of pod set* dryoge percentage end 
shelling percentage* In addition to the above characters, at 
the genotypic level* length of top and fresh weight of pods
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recorded positive significant phenotypic correlation with 
number of branches on the 50th day* Negative significant 
phenotypic correlation was seen between number of leaves on the 
50th day and percentage of pod set, dry age percentage end shelling 
percentage* . .

Significant positive genotypic correlation of duration 
upto maturity was found with height of main shoot» length of top9 
number of basal primary branches, number of branches, freah weight 
of pods, haulms yield, number of leaves, number of immature pods, 
100 pod weight, 100 kernel weight end oil content end negative with 
drysge percentage*. Duration upto maturity exhibited positive 
phenotypic correlation with number of flowers, length of top, 
number of basal primary branches, number of branches, haulms 
yield, number of leaves, number of immature pods, 100 pod weight, 
100 kernel weight and oil content and negative with those 
characters,03 at the genotypic level*

, i ’
.Number of flowers had positive genotypic correlation 

with spread of flowering, number of basal primary branches, 
number of branches, haulms yield end number of leaves and 
negative correlation with height of main shoot, fresh weight of 
pods, number of mature pods and percentage of pod set. At the 
phenotypic level it was correlated positively and significantly 
with all. characters as at the genotypic level and fresh weight of 
pods and number of immature pods but in the negative direction 
with percentage of pod set and oil content •

Genotypic correlation coefficient between spread of 
flowering and haulms yield was positive and significant while
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that. between spread of flowering and amber of basal primary 
branches, percentage of pod set, shelling percentage and oil 
content were negative. Phenotypic correlation of spread of 
flowering with fresh weight of pods ©and haulma yield were 
positive and significant while that with percentage of pod sot 
end oil content were negative.

Positive significant genotypic and phenotypic correlations 
were recorded by height of main shoot with length of top, fresh 
weight of pods, percentage of pod set and shelling percentage.
At genotypic level 100 pod weight and 100 kernel weight end at 
phenotypic level haulms yield and number of mature pods also 
recorded positive significant correlation with height of main 
shoot. Humber of basal primary branches end branches at genotypic 
end phenotypic levels in addition to mature pods at genotypic 
level showed negative significant correlation with height of 
main shoot.

length of top recorded positive significant genotypic 
and phenotypic correlations with fresh weight of pods, haulms 
yield, number of leaves and 100 kernel weight but negative with 
dry age percentage. Length of top also recorded positive 
significant phenotypic correlation with number of immature pods 
end genotypic correlation with 100 pod weight.

The coefficient of correlation at the genotypic level 
was positive and significant between number of basal primary 
bronchos and number of branches, haulms yield, number of leaves, 
number of immature pods, 100 pod weight, 100 kernel weight and 
oil content whereas it was negative with number of mature pods, 
percentage of pod set, dry age percentage and shelling percentage.
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The correlation of number of basal primary branches at the
phenotypic Xovol was positive and significant with ail characters

\ ■ '

at the genotypic level except oil content* The phenotypic 
correlation between number of basal primary branches end fresh 
weight of pods was positive and eigiifloont. The relationship 
was negative and si@iifleant with percentage of pod set* dry age 
percentage end shelling percentage*

Both genotypic and phenotypic correlation coefficients 
of number of branches with haulms yield, number of leaves* number 
of immature pods* 100 pod weight and 100 kernel weight were '
positive end significant but negative with percentage of pod set 
end dryage percentage* Humber of mature pods and shelling 
percentage were also found to be correlated negatively with number 
of branches at the genotypic level*

Humber of leaves* number of mature pods* percentage of 
pod set* number of immature pods* 100 pod weight* 100 kernel 
weight and oil content were correlated positively and significantly 
with fresh weight of pods end negatively with haulms yield at the 
genotypic level* Fresh wei$at of pods registered positive 
significant phenotypic correlation with haulms yield* number of 
leaves* number of mature pods, percentage of pod set and number 
of immature pods* ,

The coefficient of correlation of haulms yield with 
number of leaves* number of immature pods* 100 pod weight end 
100 kernel weight were positive end significant, at the genotypic 
and phenotypic levels* At the genotypic level* oil content and 
at the phenotypic level* number of mature pods also showed
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positive signifieont correlation with haulms yield* negative 
significant genotypic end phanotypie correlations were shown toy 
percentage of pod set* dry age percentage and shelling percentage 
with haulms yield. But number of mature pods was also negatively 
correlated with haulms yield at the genotypic level.

Humber of imature pods, 100 pod weight end 100 kernel . 
weight at the phenotypic level snd all these characters and oil 
content at the genotypic level were correlated positively with 
number of leaves* At the genotypic level, number of mature pods, 
percentage of pod set, 1 dryage percentage and shelling percentage 
were correlated negatively with number of leaves 5 but at the 
phenotypic level dry age percentage showed significance, ,

Humber of mature pods was positively correlated with 
percentage of pod set, dry age percentage and shelling percentage 
at the genotypic sad phenotypic levels. Humber of immature pods 
also showed positive significant phenotypic correlation with 
number of mature pods. Both at the genotypic end phenotypic 
levels, 100 pod wei^at and 100 kernel weight recorded significant 
negative correlation with number of mature pods.

In addition to oil content at the genotypic level, 
shelling percentage was correlated significantly at the genotypic 
snd phenotypic levels with percentage of pod set. Humber of 
imature pods at the genotypic level end 100 pod weight and 100 

kernel weight at the genotypic end phenotypic levels were 
correlated with percentage of pod set in the negative direction.

Hundred pod weight and 100 kernel weight end oil content 
at the genotypic level whereas 100 pod weight card oil content
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at the phenotypic level showed significant positive correlation, 
with numborof Immature pods* negative significant genotypic 
and phenotypic correlations were noticed between number of 
ioaaturo pods and Shelling percentage*,

Significant positive correlation of dryoge percentage 
was seen with shelling percentage at the, genotypic and phenotypic 
levels and negative significant correlation with 100 . pod weight 
and 100 kernel weight at genotypic and phenotypic levels#

Hundred pod weight showed positive sign! fleant genotypio 
and phenotypic correlations with 100 kernel weight- and negative 
significant genotypic and phenotypic correlations with ahelling 
percentage*

-  i

There was significant negative correlation between, 100 
kernel weight and shelling percentage at the genotypic and 
phenotypic levels*:

<iii) Path analysis
Considering the eight components as in uplands daring 

khorlf as causal factors end the dry pod yield as the effect* 
the path coefficient analysis was done at the genotypic level 
for the rice fallow conditions during cumer. The corresponding 
genotypic correlation coefficients between pod yield and the 
causal factors were ©portioned into their direct end indirect 
effects and the results obtained are presented in table 15*
The path diagram showing the direct effects aid the inter- 1 
relationships between the effect and the causes is given in 
figure-2* . .. ' ■ ' ■ ■ ■

As that in the upland conditions during kharif* fresh



Sable 13. Direct and indirect effects of eight component characters on pod yield under rice fallow 
conditions daring saiamer. .

_________________ ________________'Indirect effect 3 via __ __ _ _ _ ^
Direct ?To . of Length Wo* of ” Fresh Haulms No. ox No * of «00 pod So taxNo.. Components effects flowers of toi> basal weight yield leaves mature weight corre—' ‘ of pods pods . latxons

-CHDlt i *

1.,I?0 . of flowers 0.1737 - -0.0063 -O.OQ69 -0.3617 -0.0809 .0*0659 -0.0022 0 .0065. -0.2719

.2."Length of top
-0.1789 0.0060 ' « -0.019 3 0.4802 -O.I3O8 0,0959 0.001)8 -0 .0 324 0.2214

3." No .of basal . 
primary branches

*0.3413 0.0443 -0.1684 0.1246 -O.O67O 0.2609 -0.0016 -0.0321 -0.1806

4* Rresh ’ weight. of ' pods
1.1000 -0.0571 -0.0781 -0.0387 -0.1577 0.0517 0.0025 -0.0402 0.7825

5. Haulmsyield
-0.3498 0.0402 «Q .0669 -0.2197 0.4958 mm 0.2438 -0.0007 —0 .0487 0.0939

6. Ho. of 
leaves 0.2931 0.0509 —0 .0586 -0.3037 0.1939 -0.2910 mm -0.0007 -0,0340 -0.1500

7. Ho .- ofmature
pods

0.0070 -0.0555 -0.0193 0.0784 0.3987 , 0.0345 -0.0298 . *" .. 0.0953 0.5092

8* 100 pod weight
-0.1631 -0.0069 -0.0355 -0.0671 0.2709 -0.1044 0.0611 -0.0041 -0.0491

Residue » 0*4792 ro►P»
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weight of pods had the highest positive direst effect of 1.100 
os pod yield* The magnitude of the effect of fresh wei$rb of 
pods on pod yield was closely dependant on the high positive 
genotypic correlation coefficient of 0.7625* It also had 
©sorted positive indirect effects via number of leaves and 
number of mature pods. But the indirect effects of this 
important component through number of flowers, length of top, 
number of basal primary branches, haulms yield and 100 pod 
weight were negative with relatively low magpaitudes,

Number of leaves had the second highest positive 
direct effect of 0.2951 on pod yield. But the character had 
only negative non-significant correlation with pod yield. It 
had positive indirect effects through number of flowers and 
fresh weight of pode while that tbrou^a length of top, number 
of basal primary branches, haulms yield, number of mature pode 
and 100 pod weight were negative with varying degrees. The 
negative indirect effects of this trait through number of basal 
primary breaches was the highest (-0*3057) followed by haulms 
yield (-0.2910). '

Under the rice fallow conditions during summer, the 
number of flowers had appreciable positive direct effect on 
pod yield (0.1737). However, this trait registered negative 
significant correlation with pod yield. It can be due to the 
high negative indirect effect of this character via freeh 
wei$it of pods whioh in turn had the highest contribution 
towards pod yield. The indirect effects of number of flowers 
via number of leaves and 100 pod weight were positive when
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that via length of top, number of basal primary branches, fresh 
weight of pods, haulms yield and number of nature pods were 
negative*

The one remaining component with positive, but very low 
direct effect was number of mature pods per plant (0*0070) which 
recorded highly significant positive correlation with pod yield 
due to its high positive indirect effect via fresh weight of ■ 
pods which was the causal factor with the highest positive 
direct effect* In addition to fresh weight of pods, the number 
of mature podo per plant had positive indirect effects via 
number of basal primary branches, haulms yield cad 100 pod weight 
while that through number of flowers, length of top and number 
of leaves were negative.

Length of top, number of basal primary branches, haulms 
yield end 100 pod wei^it had negative direct effects on pod yield 
of which that by haulms yield was the highest (-0*5496) followed 
by number of basal primary branches (-0*3413)* Pod yield 
recorded positive significant correlation with length of top, 
negative significant correlation at 5 per cent level with 
number of basal primary branches and non-significant positive 
sad negative correlations with haulms yield and 100 pod weight 
respectively* The high positive indirect effect (0*4802) of 
length of top via fresh insight of pods explains the significant 
positive correlation between length of top and pod yield*' 
Including fresh weight of pods, length of top exerted positive 
indirect influences throu^i number of flowers, number of leaves 
end number of mature pods end negative indirect influence through
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numberof basal primary branches, haulms yield and 100 ,p6d 
weight, Humber of basal primary branches had positive indirect 
effects on pod yield via number of flowers, fresh weight of pods 
and number of leaves among which that through the. last one was 
the maximum (0.2609)* Haulms yield exerted positive indirect 
influence m  pod. yield via number of flowers,. fresh weight of 
pods and number of leaves, oat of which that throu^, the. fresh 
weight of pods was; the hl^aest (0.4958) to magnitude. It had 
negative indirect effects Via length of top, number, of basal' i
primary branches, number of mature pods and 100 god weight of 
which that through number of basal primary breaches;was the 
m&yymm (*0.2197),: 100 pod weight everted positive indirect 
effects via fresh weight of pods and number of leaves which 
were having the hi ghost and the second highest positive, direct 
effects respectively on pod yield* It had negative indirect 
effects of varying magnitude on pod yield through number of 
flowers, length of top, number of basal primary branches, haulms 
yield and number of mature pods per plant*
. Of the total genetic variability for pod yield in
groundnut under the rice fallow conditions during summer, 77 *04 
per cent jfaa. covered by this model since the residual effect 
was 0,4792. This testify that a veiy high proportion of the 
genetic variability which contribute towards yield under the 
situation in question had been included in the analysis,
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C. Comparative Yield 'Trials
Thirty varieties were selected on the basis of their 

general adapt ability, yield# duration end other desirable 
attributes in the preliminary evaluation in •uplands during kharif 
and rice fallows during summer. The selected varieties recorded 
satisfactory pod yield in both the situations or high pod yield 
in any one of the situations along with other desirable attributes. 
These varieties were critically evaluated and compared for 
further selection and utilisation. They were tested In uplands 
during kharif end rice fallows during summer. Data on the 15 
characters collected were analysed and interpreted. The analyses 
of variance for uplands during kharif are summarised in table 14# 
for rice fallows during summer in table 15 and for the pooled data 
In table 16. An average plant harvested at maturity from each 
of the variety in rice fallows is presented in figure 3 end their 
pods and kernels in figure 4»

The *F* ratio for varieties in the separate analysis with 
29 d.f. shows the significance of the varietal means for the 
character concerned. The *3? * ratio for situations in the pooled 
analysis with 1 d.& pertains to the significance of the over all 
mean of the character under the two situations* The *F' for 
varieties in the pooled analysis with 29 d.f. teste the 
significance of the varietal means of the character in the two 
situations taken together. But the *F' for situations x 
varieties with 29 d.f. indicates the significance of the varietal 
means In oxio situation Vo© the other© This is useful to 600003 

the stability of the varieties tinder the two situations© ■



Table 14* Analysis of variance for 15 characters in 30 varieties in uplands during kharif

Mean squares
SI. .Ho* Characters ' '

Replica—.tions Varieties Error
'

F(Varieties)

1. Duration upto flowering 3*81 9.67 0 .6 3 15.35**
2* Duration upto maturity 3*74 144*75 6.97 j - 20.76**
3* length, of top 10.52 '  ̂ 199.59 90.01 * 2,22**
4* Humber of branches 10.13 36.86 1.91 19.29**
5 * Humber of mature pods 31.26 43,17 9.62 4.49**
6 . Humber of Immature pods 11*64 3.37 2.06 1.64*
7* lft?esh wei^it of pods per plot 64116.53 233648.45 42217.00 5*54**
8. Haulms yield (green) per plot 0.01 1.74 0.26 6 .69**
9 * Bxy pod yield per plot 29758*14 104636.34 19170*55 5.47**
10. 100 pod weight 0.45 592.34 0.99 598,32**
11 * 100 kernel weight 1.87 366.53 0.69 531.20**
12. Dxyaga percentage of pods 0 .19 66-65 1*54 43.43**
13* Shelling percentage 1.40 85 .69 0 .4 2 204.02**
14* Oil content 1 .0 6 24.72 0.24 102.78**
15. Protein content 1.35 10.13 0 .5 6 18.08**

♦Significant at 5 per cent probability 
♦♦Significant at 1 per cent probability



T a b l e  15 •  Analysis o f  v a r i a n c e ;  f o r  15 c h a r a c t e r s  i n  30 vcTloties i n .  rice f o l l o w s  during effiEser*

Mean sanaraa
sx. .
Ho* Ciiaroatflrs . 'Bŝ . tions

^  ' Varieties— ---— Uteeosc ■■ (Varieties)

1 * Iteration 'apto flowering 3*73 26.01 0.67 29 .09**
2* iteration upto mtnrlty 7.65 105.74 , 2.66 39*75**
3* length of top ' ■ 3555.29 174.07 70.66 2.46**
4. Itenbsr of breaches 5.11 24.68 ,. 1.83 13.49**
5* XTiasber of s&tsre pode 18.62 19.27 5*05 3.81**
6. Hisnber of IsssattirQ pofia- 73*72 5.54 2.49 2,26**
7. I’resii wei^it of podo per plot 221341*34 7 ®  16. 48 18658,21 4.21.**
8.- Eanlas yield (green) par plot 7.69 2,32 . 0.32 7,24**
9* Dry pod yield per plot ■ 83164.04 50224.63.. 7254.00 6.92**
10* 100 pod weight ' . 0.02 975.24 0*77 1266.54**
11. 100 kernel weight ' ■ 3.38 156.18 4.26 36.65**
12. Dryege percentage of pods 2.93 43.00 2.97 14.48**
13* Shelling percentage 0.89 79.38. 0.50 133,76**
14. Oil content 0.04 20.14 0.21 95*90®*
15* Protein content 0*34 6.95 0.43 16.16**

‘̂Significant a% 1 per cent probability
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Table 16. Pooled analysis for 15 characters in 30 varieties in 
•uplands during kharif and rice fallows during samer.

SI# Sum of MeanNo. Character Source equeres D.P. squares P
1• Duration Situations 15.65 1 15.65 2.33*upto

flowering Varieties 786.57 29 27.12 5.00**
Situations xVarieties 154.94 29 5.34 7 .13**
Error 86.91 116 0.75

2. Duration Situations 6325.06 1 6325.06 252.81®*uptomaturity Varieties 6588.56 29 227.19 9 .O8**
Situations x 725.56 29 25.02 5.19**Varieties
Error 558.54 116 4.02

3.. Length Situations 25948.00 1 25948.08 322.93**of top .Varieties 922.70 29 273.19 3.40**
t Situations x 2753.81 29 94.96 1.18Varieties
Error 9319.15 116 60.34

4#, Humber of Sittiations 155.35 1 155.35 82.58*®branches Varieties 1761.96 29 60.76 20.11**
, Situations x 87.58 29 3.02 1.62**Varieties ' i

Error 216.75 116 1.87
5 Number of Situations 1433.12 1 1433*12 81.95**mature 
• pods ,Varieties 1311.18 29 45.21' 2.59**

Situations x 507.17 ’ 29 17.49 2.39**Varieties ' 1

Error 850.86 116 7.34
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Table 16 (continued) -2-

SX.Ho, Character
Sum of Mean

6. IIusher of imznatare'
. pods

7 • Fresh weight of pode per 
plot

8 . Haulisa • yield 
(gpeezO- per plot'

9. Bzy pod- yield per plot ■

10. 100 pod weight

Source squares
t

D.F. squares ■
imwm * # w » ip  M I l M . * *  H P * ! * ™ *

Situations 0.23 1 0.23
Varieties 119*80 29 ' 4.13
Situations x Varieties

121,23 29 4.16

Error , 261,71 116 2.26
Situations 1715808.20 1 1715808.20
Varieties 6258395.20 29 £15806,73
Situations xVarieties 2841587.79 29 97985.77

Error 3530748,26 116 .. 30437.49
Situations 13*21 1 13.21
Varieties 52.19 29 1,71
Situations x 
Varieties

58.63 29 2,02

Error 33.94 116 0.29
Situations 1223640,45 1 ’1223640,45
Varieties 3518423.05 23 ■ 121324.93
Situations x 
Varieties

985591,05 29 33985.89

Error 1532623.32 116 , 13212.27
Situations . 15321i44 1 15321,44
Varieties 33495.09 29 1155.01
Situations, xVarieties 8682.03 29 299.36

Error 2951.42 116 25.44

F
0.06
0,99
1.85**

17,31**
2.20**
3,22**

6.53*
0,85
6.90**

36.00**
3*37**
2,57**

5 1,17**
3 *86**
11.77**
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labia 16 (continued) -3“

Sum of Meansquares B.3P, squaresSI.No. Character Source
Situations
Varieties
Situations x Varieties

793.67 1 793.67.
11522.59 29 ■ 397.33,:
4141.67 29 142.82,

287,15 116 2.48,
282.53 1 282.53
2632.39 29 90.77.
547.58 29 18.88.

261.29 116 2,25 ,
50,05 1 50.05

3417.69 29 117,85
1393.59 29c«* y 40.06 '

53.32 116 0.46
7.99 1 7.39 ‘

1201.23 29 41*42 1
100.85 29 3 *48 ‘

26.31 116 0,23
5.34 1 5.34

442.53 29 15,25
54.51 29 1,88

57.69 116 0.50

Situations
Varieties
Situations x
Varieties
Error
Situations
Varieties
Situations s Varieties
Error
Situations
Varieties
Situations s 
Varieties
Error
Situations
Varieties
Situations %Varieties
Error

.SA W  n r

^Significant at 5 per cent probability
•^Significant at 1 per cent probability

11, 100 kernelweight

12. Pry agepercentage of pods

13. Shelling percentage

14. Oil
content

15« Protein content

3?
5.56* 
2.78**
57.70**

14.90*®
4.81**
8.58**

1,25
2.94**
37,27**

2.29
11.91**
15.32**

2.84
8.12**
3.78**



ilg.3* Akl average pleat harvested at maturity from each of the 
30 -varieties in CYT from rice fallows t

V=j. SO .21118
Vg. ICG*3059
V54 BG.36892 
V4. S-7-5-13
VP. EG .112027

V B-353
V EC.35339
V SC.119704

V AH-6915
V1CT 14-13

V11. Spanish Improved 
V12. Dh-3-30

Jyothi 
v14- EsotiC'-S 
V15* THV-9
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FIg*3 (continued)

% ■ TMV-10

Y17' AE-811
Y18* ticv—2

v19. KG-61-240
Y20- TM7-11

Y21 * Pollc.eM.-2

V22* *20-3

V TG-14
2 W 7
TG-19

V2 6* Pollaclii-1

Y27* mi-i

V28“ Gangapiari

Y29* Big Japan

Y30- Go-1
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Pig *4-. Pod and kernel characters of the 30 varieties 
in CYT in rice fallows*

v H) .21118

72 * ICG-3859
v„.p BO.36892

V 3-7-5 -1 3

7r EG .112027
V B-353
vr EC.35999

V BO.119704

V .AH-6915
v10? .m-13
<̂j1 * .Spanish !

V12’ Dh-3-30

V13- Jyothi

V14’ Exotic-6

Tir TMV-9
^15* IM7-10





Fig.4« (continued)

v17V AK-811

*18’ TMV-2

?19* KG-61-240

V2G* tmv-11

V2l* Pollaahi-2
V22* PS-5

V23* TG-14

V24' TG-17

V25* PG-19
V26* FoUachi-1

V27* PMV-7

*20- Gongapuri
Big Japan

V30- Go-1
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In. the separate analysis for uplands and rice fallows, 
all the characters showed significance at 1 per cent probability 
except number of Immature pods in uplands which showed significance 
only at 5 pot cent level* In the pooled analysis all the 
characters except duration upto flowering* number of immature pods* 
phftiilug percentage* oil content end protein content showed' 
significance for situations* Except number of immature pods end 
haulms yield* for all the 13 characters the *F1 for varieties in 
the pooled analysis showed significance* This indicates that the 
varieties differ significantly in the two situations in respect .

' r *

of these 13 characters* The *F* ratio for situations x varieties 
was significant for all the characters except length of top which 
illustrates that these characters vary considerably with the 
situations*
(1) Duration upto flowering

The varieties varied significantly at the two situations*, 
The *P* value for situations x varieties in the analysis of the 
pooled data was significant indicating that the character in 
each variety vax̂ eswith the situations • The mean at the two . 
situations are presented in table 17.

Under upland conditions during kharlf* Exotlc-6 had taken 
the minimum of 28*7 days to flowering* However 14 other varieties
including TMV-7 were on par with Exotic-6* M-13 had the longest
duration of 34*3 days closely followed by S-7-5-13 with 34*0 days*

. • i

These two varieties however were on par*
During euEsaer. rice fallows* TG-17 and EC *35999 were the1 3 *earliest in flowering* both with 27*0 days* As In uplands, M-13

was the latest with 36 .0 days followed by ICG-3859 with 35 *0 days
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Sable 17* Duration*

Cede
No*

%
*

V,6

V,0V,
10

V.
V.
11 
12 
713 
v14
%
%  T
7.
17
18

t19
¥20
¥21
,V22
?23
¥24
72p
¥26 
■727728V.29V.

Upto flowering. Upto maturity

30

Nome of variety
Uplands Hiee

follows
Uplands Kice '

..fallows

H3i21118 31.3 28.7 111.3 100.7
ICG-3859 33 *0 33.0 127.7 108.0
BO *36892 32*3 34.3 123.7 111.3
S-7-5-13 34*0 34.3 127.7 111.7
EC.11202? 29.7 . 27.3 110.7 96.3
B-353 29.0 27.3 108. 7 106.0
EC; *35999 29.3 27.0 114.0 98.7
EC .119704 3 1 . 0 32.3 120.0 112.3
AH-6915 31*3 34.7 121.7 II3 .O
M-13 34.3 3 6 . 0 130.7 116.7
Spanish Improved 29.3 27.3 112.3 ■ 98.7
Dh—3—30 29.3 27.3 111.7 98,0
JyotM 29.0 27.7 106.0 97.7
Exotic-6 20.7 28.7 109.3 95.0
SM7-9 29.7

(Sa$

o't-̂ 112.3 100.0
SMV-10 30.7 28.3 110.7 105.7
AK-811 30*7 28.7 112.3 101.7
m v ~ 2 30.0 28.7. 115.0 106.7
KG-61-240 29.7 3 1 . 0 '106.0 98,7
SMV-11 29.7 27.3 121 .0 108.7
Pollaolai-2 29.7 3 2 . 0 108.7 97.3
SO-3 29.7 27.3 116.7 98,7
TG-14 30.7 28.0 • 116.0 106.0
TG-17 23.3 27.0 113.7 101.3
TG-19 29-3' 27.3 111.7 96.3
PollacIii-1 31*3 2 9 .O 110.0 100.0
TM7-7- 29.7 30.0 107.7 98.3
Gangapjri 32.7 3 2.0 ' 116.0 97.7
Big Japan 32.0 34.3 127.3 110.0
Co-1' 29.0 28.0 112.3 106.0
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and All-6915 with 54*7 days. These three varieties were statistically 
on par- TM7-2 end TMV-7* the two recommended varieties, had taken 
28*7 and 50*0 days respectively.

. In general,, the varieties in gamer rice fallows flowered 
earlier than in uplands during kharif * Exotic-6 had the same 
duration at both the situations.
(2) Duration upto maturity

The highly significant *3?’ value for varieties in the 
independant analysis indlcatesthat the varieties differ in 
duration at both the situations. The significant *F* for the 
interaction between situations and varieties in the pooled analysis 
brought out that the character in each variety varies considerably 
at the two situations. In general, duration was longer in uplands 
than in rice fallows. The mean days to maturity of the thirty 
varieties in uplands and rice fallows are furnished in table 17 
end in figure 5*

Under the upland conditions, KG-61-240 end Jyothi were the 
earliest, maturing in 106.0 days followed by TKV-7 in 107.7 days 
and B-3S5 and Pollachi-2 in 108.7 days. M-13, one of the 
spreading varieties, was the latest in maturity, requiring 
130.7 days followed by IGG-3859 and S-7-3-13* both with 127.7 days. 
TMV-2 had taken 115.0 days while the two promising varieties TG-14 
and Spanish Improved had token 116.0 and 112.3 days respectively. 
These three varieties however were on par.

The earliest maturing variety in rice follow was Exotic-6, 
requiring 95.0 days. However EC.112027 maturing in 96.3 days end 
Pollaohi-2 maturing in 97*3 days were on par with Exotic-6.
Gangapuri and Jyothi had taken 97.7 days. Ao in uplands, M-13



D U R A T IO N  UP TO M A T U R IT Y  ( D A y S ^
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was the latest in duration, requiring 116,7 days for maturity in 
rice fallows. Thus M-13 maintained the same trend with regard to 
duration upto flowering and maturity, both in uplands and rice 
fallows. TMV-2 required 106.7 days when TMV-7 required 38.3 days _ 
only to attain maturity. TG—14 end Spanish Improved have taken 
106.0 end 38.7 days respectively. It may be noted that TG-14 was 
on per with TMV-2 and Spanish Improved was on par with TMV-7 •
(3) Length of ton

The significant P ratio in the analysis of variance 
indicated that the varieties differed significantly in uplands 
and rice fallows. The pooled analysis showed that the interaction 
between situations and varieties was not significant suggesting 
that the character in each variety did not vary with the situations. 
The varieties can, therefore, be compared based on the pooled means 
as well. The means for the character in the two situations as well 
as the pooled means are provided in table 18.

In uplands, the length of top varied from as low as 79*3 em 
in TG-14 to as high as 119.6 om in TMV-9, It varied from 59.1 em 
in TMV-2 to 83.8 on in Gangapuri under the rice fallow conditions. 
The length of top was generally more in uplands than in rice 
fallows.

The pooled means Indicate that TMV-9 (101.3 em) had the 
longest top followed by TMV-7 (96.7 cm), Gangapuri (96.5 cm), 
All-6915 (94.7 cm) end EC.36892 (93*7 cm). All these varieties 
were on par, TG-14 was the shortest with 74,5 cm followed by 
TMV-2 with 74,6 cm.
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Table 18* Length of top end number of branches.

Lencth of too (cm) Number of branches
Code Uplands Bioe Pooled Uplands Rice
No. llama of variety... fallows „fallo^g
h  " EG .21118 103.5 73.7 88.6 8.7 7.1
*2 ICG-3859 96.1 77.5 86.8 17.6 14.8

¥3 EG o6892 111.6 75.7 93.7 11.8 12.2
J
74
V5
\

2-7-3 -1 3 90.5 64.1 77.3 15.7 13.5
BO.112027 ' $2.1 66.2 79.1 6,6 6,1

B-353 81.5 70.1 75.8 7.7 5.1
77 EG.55999 97.7- 74.4 84.6 8.9 6,5f
V8 EC .119704 92.9* 87*1 90 .'0 18.0 11.8
\ All-6915 101.3 88.1 94.7 16.7 12.3
T10 M-13 ■ 96.7 77.7 67.2 15.8 12.9
V11 Spanish Improved 99.1' 74.0 86.5 8.5 6.8
V12 hh-3-50 94.7' 71.8 83.3 7.3 5.9
% Jyothi 104.4' 75.6 90.0 8,6 6.1
V14 Embic-S 100.4 77.6 89.0 7,9 6.9

■ *r
V15 TMV-9 119.6 82.9 101.3 8,5 6.1
% TMV-10 92.6 74.4 83.5 9.1 8.5
v17 AK—811 96.5' 72.5 84.5 8 .3 7.3
?18 TMV-2 90.0 59.1 74.6 8,3 . 6.3
V19 KG-61-240 93.5' 66.8 80.2 7.5 6.5* "r 
V20 TMV-11 • 101.2 64.4 82,8 6,9 6.5
V21 Pollachi-2 95.4' 66.7 81.1 7.9 6.2
? 22 TG-3 96.5; 70.5 63.5 8,5 6.9

?23 TG-14 79*3 69 *6 74.5 7.4 6.5jr
V TG-17 96.7 70.7 83.7 7,6 5.8
% TG-19 ■ 99.4 72.8 86.1 8,6 6,0
% Pollachi-1 92.9' 60.4 76.7 8,0 6 .3

V27 TMV-7 113.6' '79.7 96.7 9,4 6.3
V28 Gangapuri 103.2 89.8 96.5 14,4 11.1
V29 Big Japan " 98.4' 78.1 88.3 13.1 10.7
V30 Co-1 99.6' 75.4 87.0 7.7 5.5

C *D • 15.51 13.74 10.63 2.26 2.21
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(4) Number of branches
The analysis of variance In upland© and rice fallows 

revealed that the varieties varied significantly at both the 
situations. The *Ff ratio for situations x varieties in the 
analysis of pooled data was significant indicating that the 
character in each variety varied with situations* The mean 
number of branches are included in table 1S and presented in
figure 6,

In the uplands, the number of branches varied from a 
minimum of 6.6 in EC.11202? to a maximum of 18.0 in EC.119704 
followed by ICG-3859 (17.6) and AH-6915 (16,7). The three top 
ranking varieties were on par and had significantly larger number 
of branches than in TMV—2 and TMV—7 * Spanish Improved and iG—14 
produced 8,5 and 7.4 branches per plant respectively,

The number of branches under rice fallow conditions varied 
from 5.1 to 14.8. B-353 (5.1) produced the lowest number of 
branches followed by Co-1 (5.5). It was the highest in XCG-3859 
(14.8) followed by 3-7-5-13 (13.5) and M-13 (18.9). These 3 
varieties were on par. 2MV-2 end TMV-7 produced 6.3 branches 
per plant. Spanish Improved and TO-14 produced 6.8 end 6.5 
branches per plant respectively.

In general, branching was more in uplands than in rice 
fallows. But ICG-3859 produced larger number of branches at 
both the situations with first rank in rice fallows (14.8) and 
second rank in uplands (17*6). .
(5) Number of mature nods .

The varieties differed significantly at the two situations 
as indicated by analysis of variance. The pooled analysis showed
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that there was significant interaction between, the situation© 
and varieties and hence the number of mature pods in each variety 
varied with the situation. The means for the two situations are 
provided in table 1-9 and represented in figure 7.

She variability with respect to this character under upland 
conditions was from 10.57 to 29.10 pods per plant. The highest 
mean of 29.10 pods per plant for TG-14 was significantly superior 
to all other varieties. The other varieties in the order of rank 
are Pollaohi-2 (23*90), SC.112027 (22.89), Spanish Improved 
(22.83), 123,119704 (22.47) sad TG-3 (21.40). The lowest rank was

i

held by AK-6915 (10.57) followed by S-7-5-1? (11.23), TMV-11 (13.40) 
and M-13 (14.87). These four varieties were on par. She 
recommended varieties, TMV-2 and TMV-7 produced a mean number of 
17.27 and 19.80 mature pods per plant respectively* 1

In the different varieties under comparison, the mean 
number of mature pods per plant in rice fallows varied from a 
minimum of 8.33 to a maximum of 18.25. The maximum of 18.25 was 
produced by Pollachi-2 closely followed by KG-61-240 (17,07),
TG-3 (16.87), TMV-9 (16.63), Spanish Improved (15.97), EC,112027
(15.47), Exotic-6 (15.40) and TG-14 05.17). Statistically all 
these varieties were on par. Gangapuri occupied the last rank 
with 8.33. The number of mature pods produced by TiW-2 and TMV-7 
were 13*80 and 10.40 respectively.

In general, the number of mature pods per plant was more 
in upland8 than in rice fallows. TG-14 ranking first in uplands 
was on par with the top ranking variety In rice fallows.
Pollaohi-2 ranking top in rice fallows was 2nd in upland a.



lable 19 • Nunloer o f pods
i4i

Code Mature nods Immature nods
Ho. Hgaae of variety Uplands Hioe

fallows
Uplands ilice

fallows— <w~
V1 EG.21118 18.13 12.90 2.40 7,93
T2 ICG-3859 17.73 10.80 4.§3 4,40
V3 EC *36892 19.00 8,37 2,97 2.73
V4 3-7-5 -1 3 11.23 9.13 4.00 4,40
T5 EC .112027 22.89 15.87 3.71 4.9^
*6 E-353 16,43 10,93 2.97 2.93
V7 EC.35999 19.20 12.00 4.47 3.73
V8 EC.119704 22.47 12.93 3.73 6.53
T9 AH-5915 10.57 10.80 2,83 3.87
710 M-13 14.87 11.73 3.73 3.73
7 11 Spanish Improved 22.83 15.97 3.40 4.67
V12 Bh-3-30 17.60 12.13 4.07 4.6p
713 Jyotlii 20.77 14,53 2.93 3.60* ✓
7U Exotic-6 19.07 15.47 4 .6 0 4.33
V15 TMY-3 17.40 16.63 3.87 1*78

t16 TMV-1 0 20.00 15.03 4.93 2.87
t17 AE-811 17.07 15 .GO ,3.80 4.73
V18 TMV-2 17.27 13.80 2.90 2.87
719 KG-61-240 16.73 17.07 2. BO 3.60
720 THV-11 15.40 12.00 6.33 2.80
T21 Pollachl-2 23.90 18,25 2.47 3.47
T22 TG-3 21.40 16.87 4.47 4.07
T23 T W 4 29.10 15,40 6.20- 4,33
V24 TG-1 7 19.96 9.70 5.33. 4.6?
% TG-19 20.40 12.27 4.57 4,47
T26 Pollachi-1 20.20 15.17 4.07 2.47
V27 2MV-7 19.80 10,40 4.53 2.33
728 Gsngapuri 16.93 8.33 4,93 4.47
Tas Big Japan 20.93 13-40 2,73 3.07
% Co—1 i 18.70 13.80 2*93 1.83

I C*D* 5.07 3.67 2.35 2.56





(6) Number of immature pods
In the analysis of variance for upland, the 'IF* value 

showed significance only at 5 per cent level while that for rice 
fallow indicated significance even at 1 per cent level. The 
character varied with situations in each variety as indicated by 
significant *F* for situations s varieties in the pooled analysis. 
The mean number of immature pods per plant produced by the 
varieties at the two situations are presented in table 19*

• sThe number of immature pods per plant varied from a minimum 
of 2*40 in EG.21118 to a maximum of 6.53 in TI4V-11 under upland 
conditions. TI4V-2 and TMV-7 recorded 2.90 and 4.53 immature pods 
per plant respectively.

Under the summer rice fallow conditions, the highest number 
of 7.93 was found in EC.21118 followed by EC.119704 with 6.33. 
Statistically they were on par. The bare minimum of 1.78 was 
noted in TMV-9 closely followed by Co-3 (1.83). '

In contrast to the number of mature pods per plant, the 
number of immature pods per pleat was higher in rice fallows than 
in uplands.
(7) Fresh weight of nods

Proa the analysis of variance it was evident that the 
varieties differed significantly in fresh weight of pods in 
uplands and rice fallows. The pooled analysis showed that fresh 
weight of pods varied in each variety at the two situations.
The mean fresh weight of pods per plot and per hectare in uplands 
and rice fallows are presented in table 20.

Fresh weight of pods per plot ranged from os low as 1066 g 
for XCG-3S59 to as high as 2223 g for EC .119704 in uplands during

1 4 2



1 4 3

Sable 20. Fresh weight of pods.

Code Per nlot (f?) Per liectare (k̂ )No, Name of variety Uplands Bice Uplands Mice
1 tf# i fallows fallows

EC.21118 1411 *1057 4413 3303
T2 ICG-3859 1066 1271 3332 3972
S EC .36892 1230 1382 3906 4319
74 S-7-5-13 1117 1283 3491 4009
V5 EC .112027 1643 1321 5134 4128
V6 B-353 1215 935 3797 2922
V7 EC.35999 1547 1377 4834 4303
V3 EC.119704 2223 1320 . 6947 4125
V M-5915 1158 1279 3619 3997
V10 M-13 1445 1267 4516 3959
711 Spanish Improved 2045 1448 . 6391 4525
V12 Bh-3—30 1557 1298 4866 4C56
V13 Jyothi. 1266 1427 3934 4459
714 Exotic-6 1156 1279 . 3488 ' 3997
V15 TMV-3 1403 1318 4334 4119
716 TMV-10 1425 1257 4453 3928
V17 AK-811 1556 1369 4863 4278
T i e

TMV-2 1532 1157 4788 36I6

V19 KG-61-240 1429 1260 4457 3963
V20 TMV-11 1583 1226 , 4947 3831
v 2 1 Pollaehi-2 1487 1471 4647 4597
*22 SG-3 1604 1584 5013 4950
V23 TG-14 2129 1557 6653 4866
V24 TG-17 1763 1261 . 5509 3941
V25 TS-19 1464 1305 , 4575 4078
V26 Pollaclii-1 1445 1395 f 4516 4359
v 2 7 TMV-7 1287 893. 4022 2791
V2S Gangapuri 1215 939. . 3797 2931
729 Big Japan 1348 1237 . 4213 3066
730 Co-1 1558 1289 4869 4028

C.D. 335.9 223.1 1049*4 696.9
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Zcharlf # TG-14 with 2129 g and Spanish Improved with 2045 g ranked 
second and third. The three top ranking varieties, vis.# EC.119704* 
TG-14 and Spanish Improved were on par end fas? superior to the 
recomended ones. IMV-2, the better of the two recomended 
varieties * gave 4708 kg/ha while the top ranking variety*' EC .119704* 
gave 6947 kg/ha.

During summer in rice fallows, the fresh weight of pods per 
plot ranged from B93 <g to 1584 g. The aasiimm was obtained from 
TG-3 (1584 g) followed by TG-14 (1557 g)* PoJ.lechi-2 (1471 g)» 
Spanish Improved (1440 g), Jyothi (1427 g)* Pollachi-1 (1395 g)*
EC .36992 (1362 g), EG .35999 (1377 g) and AK-811 (1369 g)- M l  
these varieties were on par and superior to the recommended 
varieties. It was lowest for TMV-7 (893 g) followed by B-353 
(935 g). The top ranking variety TG-3 produced 4950 kg fresh 
pode per hectare, whereas one of the recommended varieties (TMV-7) 
gave the lowest yield of 2791 kg/ha,
(8) Haulms yield (green)

The varieties differed significantly in green haulms yield 
per plot both‘in uplands and rice fallows as evidenced by the 
significant *Ff values in the separate analysis of variance. The 
*]?'* ratio for situations s varieties was significant in the 
pooled analysis end hence the haulms yield varied significantly 
in each of the variety at the two situations. The mean haulms 
yield per plot and per hectare for the two trials ore presented 
in table 21. In figure 8 the haulms yield per plot in the two 
situations is graphically represented.

Under upload conditions, the highest haulms yield per 
plot was recorded by ICG-3659 (4.97 kg) followed by TG-14 (4.67 kg).



Table 21 * Haulms yield (green)

Code Per riot (k&) Per hectare (k£c)
Ho. Heme of variety Uplands Bice

fallows
Uplands ' Hice fallows

wiiPkmrtM — — — — — — — — — — — — —
V1 EG .21118 2.83 4.93 8854 15406
Y2 ICG-3659 4.97 6.57 15495 20531
h

E0.36892 ' 2.29 4.53 7070 14156
“ S-7-5-13 3.6? 5.40 11490 16875
V5 EG.112027 ' 3.17 4.27 7731 13343
\ B-353 3.53 ■ 2.87 11539 8969

V7 EC.35999 2.97 4.37 9267 13656
V8 EC.119704 4.30 3.90 13417 12188w
?9 MI-6915 3.77 4.63 11703 14469
V10 $4-13 3.63 4.30 11995 13438
Y11 Spaniel! Improved 4.60 4.57 14293 14281
?12 Dh-3-30 , 3.23 4.60 10181 14375
V13 Jyothi 2.27 4.20 7107 13125
V14 Erotic-6 3.60 4*67 11234 14534
v15 THV-9 ‘ 4.37 2.97 13643 9375
¥16 TMV-10 2.85 4.73 8891 14781
v17 MI-611 3.73 4.57 11609 14281
V18 TMV-2 4 *47 > 2.90 13981 9063
V19 KG-61-240 3.17 4.00 9865 12500
V20 TMV-11 4.27 2*97 13307 9281
V21 Pollaehi-2 3.00 4.83 9292 15094
?22 TG-3 . 3.83 4.77 11922 14906
?23 TG-14 4.67 3.60 14594 11250
V24 TG-17 4.10 3.63 12727 11344
?25 TG-19 4.43 4.10 13851 12012
?26 Pollaohi-1 2.90 3.07 8984 11468
% TM7-7 • 4.40 4.50 13302 14063
^28 Gang&purl 3.23 5.20 10068 16250
Y29 Big Japan 3.73 3,70 11688 11656
% ) Co-1 3.40 2.50 10557 7813

C*D • 0.83 0,93 2593*6 2306.3
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Spanish Improved (4.60 kg), TMV-2 (4.47 kg), TG-19 (4.43 kg), 
ffclV~7 (4.40 kg), TMV-9 (4.37 kg), EC.119704 ( 4.30 kg) and 
TMV-11 (4.27 kg), All these nine varieties were however on par.
The haulms yield was the lowest in Jyothi (2.27 kg). ICG-3959 
gave a haulms yield of 15495 kg/ha, whereas TMV-2 and TMV-7 gave 
15991 kg and 13802 kg/ha respectively.

Under the summer rioe fallow conditions, the highest 
haulms yield per plot was obtained from £CG-3B59 (6,57 kg) followed 
by s-7-5-15 (5,40 kg) and Gangapuri (5,20 kg). All these 
varieties were on par. It was lowest in Co,1 with 2,50 kg,
TMF-2 hod produced a haulms yield of only 9063 kg/ha while TMV-7 
produced 14063 kg/ha. But the variety giving the highest haulms 
yield produced 20531 kg/ha.

Both in uplands and rice fallows, ICG-3659 produced the 
highest haulms yield. In the uplands, TG-14 and Spanish Improved 
occupied second and third places while in rice fallows they were 
at the 24th and 11th places respectively.
(9) Dry nod yield

The analysis of variance indicated that the varieties 
differed significantly in pod yield in uplands end rice fallows. 
The pooled analysis revealed that there was significant inter
action for situations % varieties. This showed that pod yield 
of each variety varied significantly with the situations. Thus 
the varieties differed in yield performance at the two situations. 
The mean dry pod yield per plot and per hectare for the two 
situations ere presented in table 22, The yield per plot in the 
two situations are shown in figure 9,



22* Dry pofl yield*
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Name of variety
Per plot Ce) 

Uplands lacefallows
Per hectare (kg)

Uplands Hioe"fallows

SO .21118 833 651 2759 2034
ICG-3653 753 621 2359 2566
EG, .36892 890 928 2781 2900
S-7-$»l3 765 817 2391 2553
BO.11202? 1133 945 . 3728 2953
B-333 836 601 2678 1878
EC.35999 1143 934 3572 2919
EC.119704 1218 840 3306 2625
AH-6915 • 726 804 2269 2513
M-13 951 772 2972 2413
Spanish Improved 1401 999 4356 3122
Sk-3-30 1075 068 3356 2713
JyotM 906 846 2834 2644
EKotic-6 813 845 2453 2641
2WV-9 1024 939 , 3200 2934
W O 972 843 3038 2634
J&-811 • 951 850 . 2972 2656
1117-2 1092 761 3428 2378
KG-61-240 947 824 2959 2575
£1-17-11 945 • 817 2953 2353
Pollaolii-2 1065 1008 3328 3190
£0-3 ■ 1065 1036 3328 3238
SG-14 1488 998 4630 3119
TG-17 1234 '793 3836 £47©
TG-19 1047 878 3272 2744
Pollarihi-1 . 1024 942 3203 2944
smr-7 ’ 863 369 2694 1778
Gaiigapnri 668 ' 476 2088 1488
Big Japan 963 ' 783 3009 2466
Co-1 1094 876 3419 2730
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During kharif in uplands, the pod yield per plot was the. 
highest for IG-14 (1483 g) followed by Spanish Improved (1401 g), 
TG-17 (1234 g) and EC.119704 (1213 g). EC.112027 (1193 g) ranked 
fifth followed by EC*33999 (1143 g)» Co.1 (1094 g) end TMV-2 
(1092 g)* The lowest yield was recorded by Gaagapuri with 668 g 
followed by AH-6915 with 726 g. The two top ranking varieties 
were found to be statistically on par and were for superior to 
the recommended varieties, vis** TMV-2 and TMV—7* When the 
yield per hectare, of the better recommended variety, TMV-2 wee 
3428 kg/ha, that of the top ranking variety, TG-14, was 
4650 kg/ha followed by Spanish Improved with 4356 kg/ha. TMV-7 
had yielded only 2694 kg/ha which was statistically on par with 
the lowest yielding variety, Gangapuri, with 2008 kg/ha.

In the rice fallows, the top rank was for the variety 
TG-3 yielding 1036 g per plot followed by Pollaohi-2 (1008 g), 
Spanish Improved (999 g)* TG^14 (998 g), EC.112027 (945 g), 
Pollachi-1 (942 g)( TMV-9 (939 6)» EC.35999 (934 g) end 
EC .36892 (928 g). However all these nine varieties were on 
par, but superior to the recommended varieties (TMV—2 and TMV—7) • 
It was interesting to note that Gangapuri had yielded the least 
(476 g) in rice fallows too. TMV-2, the better of the two 
recommended varieties, yielded 2373 kg/ha in comparison to the 
highest yielding variety (TG-3) yielding 323© kg/ha. The yield 
per hectare of TMf-7 was only 1778 kg and this was on par with 
the lowest yielding variety, Gangapuri, with 1488 kg.

In general, the yield in uplands was found to be more than 
that in rice fallows. This was so with number of mature pods too • 
TG-14 and Spanish Improved were promising at both the situations.
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TG-3 end 3?oXlechl-2 ranking first and second in rise fallow were 
ranking 11th end 10 th respectively in •uplanda , TG-17 and EC *119704 
ranked 3rd end 4th in uplands while they were 23rd and 17th in 
rice fallows*
(10) 100 •jscd weight

Highly significant variation was observed between the 
varieties at both -the locations with respect to 100 pod weight. ■ 
The analysis of variance for the pooled data showed that the *P' 
for situations x varieties was significant. This indicated that 
100 pod wei^it in each variety differed in uplands and rice 
fallows* The mean 100 pod weights in the thirty varieties are 
given in table 23 and figure 10. ■ >

The mean 100 pod weight was the highest in M-1 3 (113.3 g) 
and the lowest in Pollachi—2 (59.7 g) . The second rank was held 
by TG-17 (110.7 g) followed by TMV-11 (96.7 g) and MI-6915 •
(95*5 g). The latter two. varieties were on par, but TG-17 was 
significantly superior to both. The 100 pod weight recorded by 
the .standard varieties, TMV-2 end TMV-7, were 65.4 and 80.7 g 
respectively. In the two promising varieties, TG-14 and Spanish 
Improved, the weights were 91.4 g and 74.2 g respectively.

The variety which recorded the maximum 100 pod weight in 
summer rice fallows was EC .36692 with 142.4 g followed by ah-6915 
(140*2 g), mr~11 (124.6 g) and TG-17 (120.5 g). KG-61-240 
recorded the lowest 100 pod wel^it of 70.6 g, The mean 100 pod 
weight of TMV-2 was 107.5 g whereas that for TMV-7 was1 83.6 g*
TG-14 and Spanish Improved had 100 pod weights of 101.9 g and 
90.9 g respectively. The weight for the different varieties was
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cos©No* Nesaa of variety 100 pod weight 
.(tf)

100 kernel weight 
....... (#?)........Uplands Hicefallows

Uplands Hicefallows
....... — — —

h EG.21118 79.3 82*1 67.1 34.1
\ ICG-3859 75.4 109.8 48.2 46,4

s EC,36892 88*7 142.4 57.4 56.8
V S-7-5-13 89*0 103.2 48.9 50,3
y5 EG ,1'12027 62,8 89.9 35.9 36*4
\ B-353 , 66,2 82.6 40,7 36,4
V7 EC*35999 92*4 100*7 51.7 49 i4
\ EG*119704 87.3 113.0 52.9 57.1
V9 MI-6915 ■ 95.5 140.2 49.5 55.8
710 M-13 113,3 106.6 78.7 46,6
711 Spanish Improved 74,2 90*9 52.4 40.2
T12 Bh-3-30 83.5 87.3 51.4 40.4
t13 Jyothi 66,1 102.9 39*2 41.2
714 Exotic-6 68.9 78.4 37.8 38.7
V15 2MV-9 , 65*2 87*5 37.1 38.2
V16 TH7-10 89.3 88.1 59.2 52.0
v17 .AK-811 71*1 86,3 42.5 45.1
V18 TMV-2 85.4 107.5 49.4 53.4
V19 KG-61-240 70.6 70*6 37.0 35.7
V20 OT-11 96.7 124.8 59.1 55.7
V21 Pollachi-2 59.7 83.4 34.0 39*1
y2S TG-3 89.9 98.8 57.3 41.1
y23 TG-14 91.4 101.9 55.1 55.8
V24 TG-17 110.7 120*5 73.4 55.3
V25 TG-19 80,6 91.7 45.5 42,5
% Pollachi-1 60.0 113.2 '51.7 49.7
v27 THV-7 80,7 83.6 42.7 40,8
?2B Gaogapuri . 62.7 91.7 37.7 42.4
V29 . Big Japan 71.5 97.9 48.5 40.2
V30 Co-1 ■ , .. 65*9 89.9 36.1 . 35*4. •

. C.B. 1.59 1.40 1.33 3.37
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generally Iligh in summer rice fallows as compared to that in
uploads during kharif• . . .
(11) 100 kernel weight

There, were significant differences among varieties during 
kharif in. uplands and summer in rice fallows* The highly 
significant 'I?4 value in the pooled analysis for the interaction 
between situations and varieties showed that 100 kernel weight 
exhibited profound variation within each variety at the two 
situations * The varietal means are given in table 25*

As in the case of 100 pod weight, the first and second 
ranks for 100 kernel weight in uplands were taken by M-13 (78*7 g) 
and TG-17 (75*4 g)* The third place was occupied by EC,21118 
(67*1 g). These three varieties differed significantly in kernel 
weight but were significantly superior to all other varieties#
The lowest weight was recorded by Pollaohi-2 (54*0 g) and was 
statistically inferior to all other varieties* 100 kernel weight 
for TMV-2 was 49*4 g whereas for 2M7-7 it was 42*7 g. For TG-14 
and Spanish Improved the kernel weights were 55*1 g gnri 52*4 g 
respectively* ■

In summer rice fallows the highest value of 57*1 g- for 
100 kernel weight was registered by SC.119704, followed closely 
by EC .56832 (56 .8 g), AH-6915 and TG-14 (55.8 g each), TMV-11 
(55*7 g) End TG-17 (55 *3 g) * All these six varieties were 
statistically on par* The lowest 100 kernel waight of 34*1 g 
was recorded by EC*21118 followed by.Co*1 (55,4 g)* KG-51^240 
(35.7 g) and SO .112027 and 3-355 (36*4 g each). These five 
varieties, however, were on par. Of the recommended varieties,



TMV-2 recorded 53*4, g sad TMV-7 40,8 g.
(12) Dnrme percentage of pods.

The analysis of variance had revealed that the varieties
exhibited' significant differences at both the situations. The
significant *F* ratio for situations x varieties in the analysis
of the pooled data indicated that drysge percentage was highly
influenced by the situations, The mean values in respect of this
trait in uplands and rice fellows ere presented in table 24, .

Under the upland conditions during Misrlf, the highest
percentage of 73,2 was obtained in TMV-9 closely followed by
EG.35999 (73.1), XGG-3839 (71-6), EC.112027 and Jyothi (71.5 each),
and TMV-2 (71*4). All these six varieties were on par. The
dry age percentage was the lowest in Gangapurl (56.0) followed by
EC. 119704 (56.2). These two varieties were on par and significantly
inferior to ell other varieties. The very low value (56.2) for
the variety EC .119704 had lowered its top rank in fresh weight of
pods to the 8th position la dry pod yield.

During summer in rice fallows, EC.112027 had registered
the highest dryage percentage of 71.6 followed by TMV-9 (71*1),
Spanish Improved and Jyothi (89,0 each). These varieties were on
par. Gangapuri, as in uplands, had recorded the lowest value of
51.3 and was significantly inferior to all other varieties,
followed by M-I3 (60.9), The dry age percentage for TMV-2 and

«

TI-iV-7 were 65.9 end 63.6 respectively. .
(13) Shelling -percentage

The analysis of variance for ©helling percentage revealed 
that there were wide variation among the varieties at both the 
situations. Further, the pooled analysis indicated that shelling



;.53
Sable 24. Dry age shelling percentages«

Code
No. Name of variety

Uplanda Ricefellows
Uplands Ricefallows

vi
T2

EC.21118 62.4 61.7 73.6 77.9
ICG-3839 71.6 64.7 72.6 67.3

Ca EC,36802 70.5 67.2 61.0 70.3

V5
S-7-5-13 67.8 63.7 72.5 61.4
EC.112027 71.5 71.6 75.6 77.5P

V6 B-353 7 1 .0 65.2 77.4 76.0
V

EC.35999 73.1 68.0 77.4 75.4
i

V8 EC.119704 56,2 64.0 74.2 69.3
L>

AH-6915 62.5 6 3.O 75.9 66.6y
710 M-13 65.8 60.9 73". 3 69.2

1 V/ 

V11 Spanish Improved 68.4 69.0 74.4 72.9

V13
VH

Bh-3-30 69.0 66.8 71.2 72.7
Jyothi 71.5 69.O 78.9 76.2
Exotlc-S 70.6 66*0 75.7 78.1• T

>
T16

TMV-9 73.2 71.1 75.9 75.2
TMV-10 67.3 67.0 74.9 70.2

V v

V17
V18

AK-811 61.2 62.1 76.2 78.2
TMV-2 71.4 6 5.9 71.5 74.5

1 w

v19
V20

KG-61-240 66.5 64.9 80.2 81.4
TMV-11 59.5 66.6 70.0 71.7

C a \ 3

V21 Pollachi-2 70.9 68.6 77.6 77.6
C m  1

^22 IG-3 66 .S' 62 .8 76.0 73.1
bb.

V23
V24

TG-14 69.8 64.1 75.0 70.2
TS-17 69.6 62.5 72.6 71.4

<-T

V25
V2S

TG-19 71.1 67.4 72.7 72.6
Pollaehi-I 70.3 67.6 73.7 69.5

V27
^28

TMV-7 66.3 63.6 78.3 76.5
Gangapuri 56.0 51.3 52.3 68.8

V29
T*>

Big Japan 71.1 6 3 .8 71.3 57.4
Co-1 70.5 6 7 .8 77.1 76.3

C.D. 2.02 2.Q2 1.06 1.13
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percentage differed significantly and widely in each variety at 
the two situations as the *?' ratio for situations x varieties 
was significant. She mean shelling percentage for the varieties . 
under upland and rice fallow conditions ore included in table 24 
and presented in figure 11.

The top ranking variety with a shelling percentage of 
30.2 under the upland conditions was KC— 61-240 which was signi
ficantly superior to all other varieties. The 2nd and 3rd ranks 
were held by Jyothi end TOT-7 with shelling percent ages of 78.9 
and 70*3 respectively. These varieties# however# were on par. 
TMV-2 lied a. shelling percentage of 71 *5 • As in dry age percentage# 
Omgnpiari ranked the last (52.3) in shelling percentage also 
followed by EG .36892 (61,0). The shelling percentage of the two 
promising varieties# TG-14 sad Spanish Improved were 75*0 and
74.4 respectively.

ICG-61-240 had the highest shelling percentage of 81.4 in 
sunnier rice fallows# thus keeping the same position as in uplands. 
This was significantly superior to all other varieties and was 
followed by AK-811 (78,2)# Exotic-6 (78.1)# EG,21118 (77.9)# 
Pollachi-2 (77.6) and EC.112027 (77.5). Statistically these 
varieties were on par. Big Japan was inferior to all other 
varieties in shelling outturn with the lowest value of 37.4, 
followed by S-7-5-13 (61.4). The shelling percentages for 
TOT-2 and TOT-7 were 74.3 and 76,5 respectively, Spanish Improved 
recorded a shelling percentage of 72.9 while SG-14 recorded 70.2.
(H) Oil content

-From, the significant 'P* ratio for varieties in the 
separate analysis. of variance and situations x varieties in the
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pooled analysis, it was evident that the varieties differed 
significantly in oil content in upland and rice fallows and 
that the oil content of each variety varied widely with locations. 
The mean oil percentage of the varieties under study are presented 
In table 25*

The oil content in uplands was the highest in the variety
* i ’

AH-6915 (5 3*6) followed by S-7-5 -1 3 (53,3) end these two 
varieties wore on per end significantly superior to all other 
varieties, TMV-10 yielded 52.2 per cent oil and ranked third

. i ' :

and Jyothi with 51.4 per cent ranked the fourth. The oil 
recovery was the lowest in BO. 36092 (4 2,3) followed by KG-61-240 
(42.8), The oil content of Spanish Improved was 48,4 . per cent
and that of IG-14 was 48.2. The oil content of TMV-2 was 47.6
per cent which was on par with that of TG-14, but significantly 
lower than that of Spanish Improved, The oil percentage of 
TMV-7 was only 45.0,

In the summer rice fellows* S-7-5 -1 3 gave the highest oil 
content of 54 ,2 per cent end was superior to all other varieties,
followed by AH-6915 with 52,8 per cent. But TMV-10 with 51.6
per cent remained in the third rank as in uplands. Co-1 and

' • i  .  .

Jyothi (50,2 each) ware placed in the fourth position. The oil 
content was the lowest Sn M-13 (42,1) followed by SC, 36892 (42.6).
The last two varieties had" also interchanged their ranks for oil

■ ! •
content in rioe fallows with that in. uplands. The oil recovery 
from TMV- 2 was 47.0 per cent while that of TMV-7 was 48.4 per cent. 
The oil content in Spanish Improved was 47.9 per cent which was 
on par with that in TMV-7* TG—14 gave 46,9 per cent oil which was
on par with that of TMV-2*

155
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2ahle 25. . Oil and protein contents,

Protein content .(.#)
Code
Wo, Name of variety

Uplands Sice
fallows

Uplands Hicefallows
---.--- — — — — — <=

V1 SO,21118 45-8 46,3 27.4 24,9(
\ ICG-3059 49.1 49.2 24.3 24*6
G*

V3
V4

BO ,36892 42.3 42,6 27.4 28.5
S-7-5-13 53.3 54.2 24.5 26.2*r

¥5 EC.112027 . 47.0 47,2 23,5 23,2
vs
77

B-353 48.0 49,0 24,6 26.0

EC.35999 47.5 46.7 25.4 25,5
i BO.119704 45.7 46.6 26.8 27.5w
V9 AH-6915 53,6 52,8 26.4 27,0
Z?

v,0 M-13 , 42.8 42.1 31.5 29.61V
711 Spanish Improved 48,4 47.9 26.5 26.2
712 Ph-3-30 46.0 48.6 25.8 25.3
T13 Jyothi 51.4 50.2 28.8 26.0* ✓ 
¥u Esoti.e-6 45.9 48.2 27,1 27.01 *t
V15 TMV-9 , 48.4 47,0 27.8 25.8
716 TMY-10 52,2 51.6 22.5 22.9

AK**811 47.9’ 48.3 25.5 26.9,
V18 TMV-2 47,6 47,0 25.6 24.9
V19
?20

KG-61-240 42 #8 47.4 26,2 25*3.
TMV-11 43,5, 43,4 25,1 25,2

Y21 Pollaohi-2 45.0 46.3; 26,0 25.3,
Y22 TG-3 , 50.3 47,3 25.0 24.2
¥ o 5 H M 4 48,2 46.9 25.8 25.5
¥24 TG-17 47.5' 49.0 29.5 28.9

L < v f

¥25 TG-19 ' 47.7 48.2 27.0 26.2,
? 26 PoXXaehi-1 45.4 45.4 25,5 25.1.
¥27 TMV-7 45,0 48.4, 26.3 25.0

C *  8

V2S Gangapnri 46,9 49,1. 26.6 26.4
729 Big Japan 45,9 46.2 29.1, 28.1

H '

¥30 Co-1 49.2 50.2 25.3' 25 ,5

C.D. 0.78 0.74 1.23 1.07
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(15) - Protein content
By the analysis of variance of protein percentage in 

upland□ during kbarlf end rice fallows during summer# it was found 
that the varieties had wide diversity in protein content in uplands 
as uell as rice fallows* The pooled analysis of the data at the 
two situations had brought out that the protein content of tho 
varieties varied considerably with the situations • The mean 
protein percentages of the thirty varieties in the two situations

• i

are presented in table 25*
The protein content in the different varieties in the 

uplands during khorif ranged from as low as 22*5 to as high, as
31.5 percentages, M 3  hod yielded the highest protein percentage 
of 31,5 which was superior to all other varieties. The 2nd# 3rd 
and 4th ranks were token by TG—17 (£9*5)# Big Japan (29,1) end 
JyotM (28,8) and these, three varieties were on par. In protein 
content# TMV-10 (22*5) was the lowest followed by EG.112027 
(23.5) which were on par. TMV-2 and TMV-7 recorded a protein 
content of 25.6 and 26,3 per cent respectively, 26,5 end 25*8 
were the percentages of protein in Spanish Improved and TG-14 
respectively.

Under the rice fallow conditions the protein recovery 
ranged from 22,9 per cent in TMV—10 to 29,6 in M—13 • As under 
uplands# M 3  and TG-17 held the first and second rank in rice 
fallows wherq?TG-17 was on par with M 3 *  TKV-10 (22.9) remained 
to be the last in rani: followed, by EC .112027 (23.2) in rice 
fallows also. These# however# were on par. Spanish Improved 
recorded 26,2 per cent protein while TG-14 gave 25,5. They were
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statistically on pas?* But TMV-7 sad TMV-2 yielded 25*0 sad 24*9 
per cent of protein which were on par* but significantly lees than 
that in Spanish Improved* but cm par with that in TG-14*

I). Induced Mutagenesis
The effects of gamma irradiation on three selected genotypes 

of groundnut* vis.* TMV-2, TG-H and Spanish Improved in the 
and Hg generations at three doses each* vis., 20, 30 and 40 krad 
were investigated and the results presented below*
a) Effects in the generation
1) Germination of seedsw  w — B * m — i ' I i m w w > n . w  ■  i  ma^rn*— m ■

The gemination percentages ore presented in table 26* 
Germination was reduced by gamma irradiation in all the three 
genotypes* In general, a progressive reduction in germination with 
increasing doses of gamma rays was found in all the three 
varieties. A differential response among the three genotypes 
: could also bo noticed • The reduction in germination was the 
maximum in Spanish Improved and minimum in TMV-2 at all the 3 
doses* Germination was also delayed at all the doses* This delay 
was directly proportional to the doses of radiation in all the 
genotypes.
2) Survival of plants

The percentages of survival recorded on the 30th day after 
sowing ore included in table 26. The survival was reduced by 
gamma rays in all the three genotypes. The reduction in survival 
was very drastic at the higher doses* A difference in response 
among the genotypes was evident* As in the case of germination* 
Spanish Improved suffered the maximum in survival end TMV-2 the
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Table 26. Gemination and survival In tile M, generation.

Genotypes Germination Survival at theand gamma 30th dav
ray doses % % of the £ £1 of the
(krad) control control

1 * THV-2
0 96 too 93 100
20 94 97.9 92 9B.9
30 91 94.4 87 93.6
40 69 92.7 01 87.1

2 . TG-14
0 90 100 88 100

20 87 96.7 02 93.2
30 81 90,0 69 78.4
40 . 81 90.0 67 76.1

3* Spanish Improved
0 86 100 86 100
20 80 93.0 75 87.2
30 77 89.5 69 a) .2
40 70 81.4 60 69.8
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3) Plant height ,

The mean plant height measured on the 30th and 45th days 
after sowing are presented in table 27.* A reduction in plant 
height was noticed in all the three genotypes on the 30th day ,
But the reduction on the 45th day was negligible*
4) Pollen fertility

The percentages of pollen fertility estimated in the 
different treatments are given in table 27* The fertility 
decreased with increasing doses of gemma, rays in all the geno
types « However maximum reduction in fertility was noticed in 
TG-14. '

The M.j effects are graphically represented in figure 12*
5) Chlorouhvll chimeras

Chlorophyll deficient patches were seen on the leaves of 
certain plants in all the treatments* The frequency of such 
chimeric (mosaic) plants was however very low and did not bear any

i

relation with doses of gamma ray s.
6) Morphological abnormalities '

A variety of morphological abnormalities were observed 
on the plants. Alterations in the number* else and shape of 
leaflets in the first leaf were observed in all the three 
genotypes particularly at higher doses* However* these plants 
recovered aril produced normal leaves later* Stunted plants, 
dwarf plants and weak plants were also present in the M«j generation* 
Plants with irregular leaf margins* crinkled leaves and mottled 
leaves were also observed. '

160
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Table 27* Plant height end pollen fertility in the generation,

Genotypes Plant height Pollen, fertility
end Garnraa 50th dev 45th dav p # of the
ray doses (krad)
H u i ^ h i w U  i « i M W w a

cm 55 of the control
«.H i H l i f i m i H M M i w M W

cm J4 of the control control

1 . T’i-W-2
0 22.8 100 34*1 100 94.3 too
SO 19*3 84.3 33.9 99.4 87.1 92.3
30 17*9 78.5 32.9 96.6 81.3 86.7
40 16.1 70.5 31.9 93.6 74.7 79.2

2. TG-14
0 21.9 100 32.9 100 93.0 100

20 19.1 87.0 32.9 100 84.6 so .9
30 18.6 85.0 32.2 97 .Q 77.5 82.2
40 15.6 71.1 32.0 97.0 64.0 68.Q

3» Spanish Improved
0 22.2 100 '34.3 100 93.8 100
20 20.0 90.2 '34.1 99.7 90.0 95.9
30 18.5 82.4 33.2 96.9 82.0 87.3
40 15.4 69.4 32.8 95.8 77.1 82.2
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1) Chlorophyll mutations
Chlorophyll imitations in the Mg generation were scored at

the seedling stage. .
(i) Frequency

The frequency of chlorophyll mutations estimated as the 
number of mutations per 100 plants and the number of mutants
per 100 Mg plants are presented in table 28 and in figure 13.

. !The mutation frequency estimated on plant basis* increased 
with increasing doses of gamma rays in all the three genotypes* 
even though the frequencies differed between the genotypes. On 
Mg plant basis too* the mutation frequency showed a similar trend. 
Both on Mi end Mg plant basis# the highest mutation frequency 
was recorded in TG-14 at all the doses.
(ii) Spectrum

The different types of chlorophyll mutants observed are 
albino (whit el jfantha (yellow), chlorina (yellow green) and 
viridis (light green)® The spectrum of chlorophyll mutants 
(the relative percentage of the different types) at the three 
doses for each of the three varieties ora furnished in table 29. 
Yiridis was the most frequent type of chlorophyll mutation at 
all doses in all the genotypes* Albinos were the least.
(iii)' Mutagenic effectiveness and efficiency

The mutagenic effectiveness end efficiency of three doses 
of gamma rays in inducing chlorophyll mutations in the three 
genotypes were estimated and presented in table 30. Bo definite 
relationship was found between doses of radiation and mutagenic

I d )  Effects in the Mg generation
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Table 28, Iraxuanoy of qbloropl^ll mutations in the M„ generation.

Genotypes and Gamma 
ray& doses (toad)

Hj plant basis Mg pleat basis
Ho. of 1'L plant 
orogenies

Mo* Of
mutations

Mo. of Mo. of 
Mg plants mutants
scored
99.-M.aM 4*l4VVfll

Ho. of 
mutantsScored . Segregating per 100 IL plants 1 per 100 Mg plants

1, mr-2
•S ’

0 10 ; Mil 03 <*U . , *M ■ -
20 53 2 3*77 20S, 2 0.96
3° 69 3 4*35 319 3 0.94

■ 40 53 5 9*43 234 5 , 2.14
2. TG-14

0 10 Mil «a* - «
20 63 rjv> 4*?6 260 3 1.15

■ 30 40 5 12.50 113 5 4.42
' 40 33 8 15.09 158 8 5.06

3. Spanish Improved * ■ ■

0 10 m - »» ; » . -
20 34 i; 2.94 1 7 9 . a 1.12
30 28 3 3*57 144 3 2.00
40 35 4 11.43 125 4 3.20
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Sable 29, Spectrum of chlorophyll mutants la the Mg generation *

Genotypes and Gamma 
ray doses 
-Gored)

Ho. of chloro
phyll mutants

Relative percentage of chlorophyll 
m u t a n t s ______

Albino Xantha Chlorine Viri&is

1. TMV-2 
20 
30 
40

2« TG-14
20
30
40

3. Spanish 
improved

20
30
40

2
3
5

3
3
0

2
3
4

20

123

20

20

12.5

20

33.3
40
25

25
33.3
25

100
100
40

67.7
40
50

100
67.7
50

Total 35 5.7 11.4 22.9 60.0



Table 30* Mutagenic Eff ect ivcmesa and Efficiency*

Genotypes snd Mutation 
'oiaaa ray doses frequencyIkrad)

1, TMV-2 
20 
30 
40

2* TG-14 
20 
30 
40

3* Spanish. 
Improved

20
30
40

(M<j plant 
basis)

3*77
4.35
9*43

4.76
12*50
15.09

2*94
3*57
11.43

 _________________ 3 l

Lethality 
(Survival 
reduction 
at 3 0 th 
day

(10

. 1.08 
6.45 
12.91

6.82
21.59
23.86

12.79
19.77
30.33

Tnjuxy Sterility
(H ei^t ( pollen 
reduction fe rtility  
at 30th reduction)
day(I) (S)

15.72
21 .50 
29.55

13.05
14.97
28*92

9.78
17.63
30.61

7.71
13*35
20.82

9.11
17.76
21.23

4.14
12.68
17.81

Mutagenic
effective-*
ness 
M x  100 

dose

■Mutagenic
M K 100 H % 100 M x 100 
Ii I ' S

18.85
14.50
23.58

23.80 
41.67 
37.73

14.70
11.90
28.58

349.07 
67.44 
73.04

69.79
57.90
63.24

22.99
18.05
37.69

23.98
20.23
31.91

36.46
83.50
52.18

30.37
20.25
64.18

48.90
32.58
45.29

51.81
70.38
48.32

71.74
28.20
64.18

CDCJl
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effectiveness. However, .effectiveness was maximum in TG-14.
Mutagenic effecienoy too, did not show any definite 

relationship with radiation dosea.
2) Viable mutations

A variety of viable mutants affecting on© or a constellation 
of morphological characters were identified. The more important 
of them are enumerated below.
(i) Early flowering? mutant

In the untreated control of Spanish Improved, the first 
flowering was noted on the 25th day after sowing and in TMV-2 
and TG-14 on the 26th day. In the Mg generation the first 
flowering appeared on the 20th day in two plants of Spanish 
Improved and on the 21st day in five plants (one in TMV-2, three 
in TG-14 and one In Spanish Improved). On the 22nd day after 
sowing -a total of 8 plants flowered in the different genotypes*
(ii) Early maturing mutant

Twelve mutants maturing in as early ao 85 days were 
isolated, of which six were from TMV-2 and three each from TG-14 
and Spanish Improved. Twenty too nut ante maturing in 90 days 
and 19 mutants maturing in 95 days were also isolated. TMV-2 
and TG-14 had taken 106 days and Spanish Improved 104 days for 
maturity. Thus all the three genotypes have yielded early mutants. 
These early mutants included plants with desirable canopy and 
pod characters and high pod yield. Some of them were dwarf and 
compact types as compared to their parents, 
cm) Lata flowering mutant

A few late flowering mutants were also noted. Two plants 
had taken 36 days in TG-14 end three plants of Spanish Improved ,
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had taken 56 days for flowering. .
Civ) Late maturing; sat ant

Three, very late maturing mutants, maturing in 132 days, 
were found of which, one was in TG-14 end the remaining two were 
in Spanish Improved.
(v) Dwarf mutant

Dwarf mutants of various types, i.e. having 25 to 75 
per cent reduction in plant height have been observed. Some of 
these dwarfs had a more desirable plant type than the parent 
varieties since they had moderate vegetative growth with compact 
canopy.
(vl) Stunted mutant

Pour very stunted mutants were scored, two in TMV-2 and 
one each in TG-14 and Spanish Improved. ,
(vli) Tall mutant

Three tall mutants, ■ two in Spanish Improved and one in 
TG-14 were observed.
(viii) Compact mutant

A very compact mutant with dark green leaves was identified 
in TG-14. The plant, however, did not set any pod.
(ix) Non-branching mutant

Four non-branching mutants were obtained, of which three 
had yielded pods end one failed to set pod. Of the three 
non-branching mutants with pods, one was in TMV-2 and two in 
Spanish Improved. The one with no pod was in TMV-2. The three 
non-branching mutants bearing pods are presented in figure 14a,

Two semi-spreading mutants were identified in the bunch



variety» TG-14*
(3&) little leaf mutant

One very small leaved and two comparatively smaLler leaved 
mutants were detected in TG-14*
(sli) Curly leaf mutant

Two mutants with curled leaves were identified in TG-14*
(xiii) Narrow leaf mutant .

A mutant with very narrow leaves was identified in Spanish 
Improved (figure 14b).
(xiv) Bask green mutant

Mutants with very dark green leaves were noticed in all 
the three genotypes* Two such mutants were seen in TMV-2, nine 
in TG-14 and sis in Spanish Improved* A mutant from TG-14 is 
presented in figure 14c*
(xv) Multiple leaflet mutant

Normally the groundnut leaves have four leaflets of more 
or less equal else* A mutant with six leaflets was detected in 
TIW-2 (figure 14d)*
(xvi) Sterile mutant

Mutants without pod set were identified* One such mutant 
was seen in TMV-2 and two in TG-14*
(xvii) Small noded mutant

Four small poded mutants were isolated from IIW-2 end 
Spanish Improved* One minute poded mutant in which the pods 
were vesy small was obtained in TMV-2* ,
(sviii) Bold -coded mutant .

Three mutants with bolder pods than the parent variety ' 
were isolated in TIW-2.
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Fig* 14. A few mutants observed in the Mg generation

a. Three non-branching mutants bearing pods
(i) from TMV-2
(ii) 5 fpom Spanish Improved
(iii)5

b* A narrow leaf mutant (From Spanish Improved)



14 b



14 (continued)

c. A dark green mutant (from TG-14)

d* A multiple leaflet mutant 
(from TliV-2)



Fig.14 c

Fig. 14 d
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(xlx) Deeply nod constricted ant ant
The pod constriction in the three genotypes tinder study 

were comparatively shallow. In TMV-2, a vezy deeply pod 
constricted mutant was obtained.
(xx) Shallow pod setting mutant

One mutant in which all the pods were attached to the 
very base of the plant just below the soil surface was isolated 
in TMV-2. This extraordinary shallow and compact poa burial 
might facilitate easy harvesting.
(xxi) Single kernel mutant

- One mutant with only single kemelled pods was isolated 
in Spanish Improved which generally produced two kerne lied pods. 
( xxii) Dormant mutant

Eight seeds germinated only 35 days after sowing.
This delay in germination might be due to mutations Induced for 
seed dormancy. However, this has to be further tested and 
confirmed In the subsequent generations.
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Groundnut is the most important annual oilseed crop in 
our country * There is urgent need for increasing the production 
of this crop economic and nutritional grounds. In attaining 
high productivity for any crop, the dominating role of genetic 
improvement is universally accepted* A planned programme j-or 
genetic improvement invariably begins with collection and 
evaluation of the genetic resources* This will provide the base 
materials aad the basic informations required to choose and 
proceed with the appropriate breeding methods.

A knowledge on the genetic variability present in the 
available germplasm, herlt&bility of characters wiwh expected 
genetic advance through selection and an. insight into the nature 
of gene action operating in their expression are of great 
practical value. The study of association of component characters 
with yield and among themselves end their direct and indirect 
effects on the economic trait will be effective in the exploitation 
of variability through selection. Such informations will also 
enable the forsn2lst3.cn of ideal * plant types*.

The gcmplasa evaluation leads to the identification of 
generally adapted varieties for specific situations with 
information on the merits and demerits of the genotypes. The 
adapted varieties so identified can be critically evaluated 
further for yield and other important economic traits in specific 
situations so that the best variety for each situation can be 
selected.. Moreover, specific defects, if any can also be



identified in such varieties so that appropriate corrective 
breeding techniques can be employed.

The present investigation has been undertaken with these 
objectives in a widely divergent collection of indigenous and 
exotic varieties of groundnut.
Biometric analysis
■ J K io im r  - j n  ~~ ■ - 'j • : '  ' 11 —  -*-■ ' ' 1 1 ■

The application of statistical techniques in biological 
research opened up new vistas in understanding the problems in 
a better wey. In the development of superior genotypes, selection 
is the fundamental but Intricate process. Though selection ia 
as old ae cultivation itself, the reliability cf selection quite 
often poses problems to the breeder. Selection is based on the 
variability in the crop which may be either natural or induced, 
Prankel (1970) stated that variation is the eeeen.ee of life and 
genetic variation is universal. The variation we find in a 
population is both heritable and non-heritable and the former 
alone is significant to the breeder.

To improve yield# a complex character, exhibiting continuous 
variation end having polygenic control, information on the nature 
and magnitude of variation in the available materials, association 
of characters with yield and among themselves and the extent 
of heriiability and genetic advance are of high practical -ability. 
According to Evans (1978) , selection based' on yield alone is 
usually not very efficient, but when based on Its components 
an well could be more efficient. The economic produce in 
groundnut is concealed and as such selection for yield is all 
the more difficult» Identification of some canopy characters
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reflecting productivity will be highly advantageous in this ease. 
If such traits ere evaluated at the early stage of crop growth 
itself, it will aid early selection* therefore correlation 
©todies are very important in groundnut. More and more studies 
on these lines are suggested in groundnut by Prasad and Kaul 
(1980 a) due to the lack of clear cut relationships between 
canopy characters and yield components.

She present investigation on biometric analysis was done 
separately under upland conditions during kharif as s reinfed 
crop and in rice fallows during summer as an irrigated crop, 
since the trend of variability for yield and other characteristics 
in the different varieties varied widely in the two situations. 
Uplands during kharif is traditional area for groundnut 
cultivation in the State said rice fallows during summer is a 
non-traditlonal* but highly potential area for commercial 
cultivation of this crop, The studies in both the situations 
were taken up In 80 varieties of divergent origin end with wide 
diversity * to find out the range of variability in important 
quantitative eharactero# their herltability in the broad sense, 
genetic advance, interrelationships and to assess the direct and 
indirect effects of related characters on yield. She results 
obtained at the two situations are discussed and conclusions drawn.
(1) Vari ability '

She analysis of variance done separately for the two . 
situations revealed that the 80 varieties differ significantly 
from each other in respect Of all the 25 characters studied in 
uplands during kharif end rice fallows during summer. The wide
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variability in respect of all these characters in both the 
situations is demonstrated further by the vast differences in 
mean values. Significant variability for various characters in 
groundnut had been reported by VeHfeeteawewa (19S6)* Ghandramohoa 
et ai. (1967)« Joswal and Gupta (196?) # Sangha end Sandhu (1970), 
Kushwaha and Sawar (1973), Sivasubramoniam et el, (1977), Worden 
(1980 a) and Eurlekose (1981)- She observed variability in any 
quantitative character is' due to genic and ncn-genic factors,
She interaction between heritable and non-heritable factors 
nahes the trait more complex,. The heritable portion of the 
phenotypic variability for quantitative ctoetfaotere cen be assessed 
■with the help of genetic parameters such as genotypic coefficient 
of variation, heritability and genetic advance. These parameters 
for ‘the different characters showed differences in the same
situation and also between the situations, ,

Genotypic coefficient of variation (g.c.v.) is useful to 
assess and compare tbs range of genetic diversity for a quentl** 
tstive character. In the uplands the g.c.v. was the highest 
for percentage of pod set whereas in rice fallows it was for 
munber of branches on the 30th day followed by number of branches 

F at harvest. The high g.c.v, for number of branches observed 
at both the situations is in consonance with the reports of ^
Majunfior et al, (1969), Sengtia and Sendha (1970) end Euriahose
(1981), High giG»v* for haulms yield in upland e is in conformity
with the findings of Asholcraj (1969) and Kmahwaha and Tawar 
(1973), Humber of mature pod© registered high g«c*v« &b 
reported by Ashefem3 (1969) »■ Songha end Ssndhu (1970)» Khangura
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and Sandliu (1973)* Sangha (1973) end Sivasubr amoniexa et el. (1977). 
Relatively high g.c.v. was obtained for number of flowers, number 
of immature pods and dry pod yield. Sangha and Sandhu (1970) and 
bisit et al..(1971) also reported high g.c»v* for dry pod yield.

i

High g.c.y. for green weight of pods noticed by Disit et al,
(1971) la in conformity with the present result. The g.o.v. was 
low for oil content, duration upto flowering and maturity in both 
the situations, These results are in agreement with the reports 
of Kushwaha and Tawar (1973) and Kuriakose (1931).

The phenotypic eoeffioient of variation (p.c.v.) gives atSaa 
measure of the total variability. The p.c*v* was the highest 
for number of immature pods in uplands and number of branches on 
the 50th day in rice fallows. The p.c.v. was generally very 
liigh for number of immature pods, number of branches, number of 
flowers* haulms yield* number of mature pods, percentage of pod 
set* fresh weight of pods and dry pod yield. For number of 
mature pods high p.c.v. was reported earlier by Khangura and 
Ssndhu (1973). The high p.c.v. observed for number of branches 
Is in conformity with the reports of Majundar et al, (1969) and 
Sangfaa and Ssndhu (1970). The high p.c.v, obtained for dry pod 
yield is In agreement with the result of Khangura and Sandhu
(1973), In general, the p.c.v. was low for duration upto 
flowering and maturity, 100 kernel weight, shelling percentage 
and oil content at both the situations. The low p,c.v. for 100 
kernel weight, shelling percentage and oil content are in 
consensus with the reports of Khengura and Sandhu (1973) 
that for duration upto flowering and maturity with that of
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KuriakQse (1981)•
In both the situations the g.c.v. was lower than, the 

corresponding p.c.v. for all the characters which, illustrates 
the strong influence of the environment on the genotypes. Generally1 
high values of g.c.v. and p.c.v* were recorded for number of 
brenchea# flowers# fresh weight of pods, haulms yield# number of 
mature pods# percentage of pod set# number of Immature pod a, dry 
pod yield and 100 pod weight suggesting that there is scope for 
improvement of these characters through selection.

She extent of variability contributed by the environmental 
effects is the environmental coefficient of variation (e.c.v.).
The e.c.v. was the highest for number of immature pods and the 
lowest for duration upto maturity at both the situations. This 
indicatesthat the environmental factors have the maximum 
influence on number of immature pods per plant while they had the 

influence on duration upto maturity. In the uplands and 
rice fallows the e.c.v. were generally high for number of branches 
on the 50th day, number of branches, fresh weight of pods# number 
of mature pods# haulms yield end dry pod yield and low for 
duration upto flowering, spread of flowering# 100 pod weight#
100 kernel weight, (Shelling percentage and oil content. This 
is in agreement with the results of Kuriakose (1981).

Hi^i genotypic# phenotypic and environmental coefficients 
of variation for certain characters such as number of branches# 
hnulms yield# number of mature pods and number of immature gods 
at both the situations indicate thfet the observed phenotypic
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values are the. expressions of the genotypic variability modified
"by environment. Humber of flowers and percentage ofN pod set hod
comparatively high g.e.v. and p.c.v. with low e*c.v> in uplands
whereas in rice fallows they have high g.c.v.* p.c.v. and e.c.v#
The results indicate that these characters are influenced more
by emdronmenisl factors in rice fallows than in uplands. Dry ! ' ! • 
pod yield recorded high. values for all the three parameters in
uplands and comparatively low g.c.v. and high p.c.v. and e.c.v.
in rice fallows showing that genetic variability for the most
important economic produce is comparatively more in uplands than
in rice fallows and that the expression of the character is

• i ■ •

strongly influenced by the environmental factors at both the 
situations* therefore, selection for pod yield can be compara
tively more rewarding in uplands than in rice fallows. This 
can probably be due to the fact that the varieties under study 
are selected or evolved mostly for the upland conditions rather 
than for the specific summer rice fellows. High g.c.v. and 
p.c.v. with low e.c.v. for spread of flowering* 100 pod end 
kesael weights at both the situations indicated that the 
observed variability was mostly due to the genotype itself end

i  • •

that the environment had only meagre influence. Under both 
the situations* duration upto flowering and maturity* shelling 
percentage end oil content had low values for all the three 
parameters of variability illustrating that genetic variability

i

end environmental effects are generally low on the expression 
of these characters. This result is in line with that of 
Kuriakose (1981).
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As a matter of fact# however# the results show that 
estimation of heritable variation with g.c.v. alone is not. 
efficient. Burton (1952) hed suggested that g.c.v. together 
with heritability estimates would he better for estimating . . 
heritable variation# thereby exercising selection. The heritable 
portion of the variability is determined by the heritability 
estimates in the broad sense. The heritability estimate was the 
highest for spread of flowering in.uplands as well.as rice falloi*s. 
This ie In conformity with the report of Ma^undar et el, (1969), 
Besides spread of flowering# high heritability estimates at both 
the situations were recorded by duration upto maturity and 100 
pod weight,indicating that the observed variability is predomi
nantly genotypic and as- such is heritable end that the environ
ment had only very little influence on these characters. For 
duration upto maturity# high heritability was reported earlier 
by Majundar et al. (1.969) and Kuqhwehs and Tawar (1975) end 
for 100 pod weight by Basu and Aehokraj (1969)# Bisit- et al* 
(1970)# Kushwaha and Tawar (1975) end horaira^ et al, (1979),
In the uplands during kharif* percentage of pod set# 100 kernel 
wei^it and shelling percentage have also registered hi^i 
heritability values. As seen in the present study# high 
heritability estimate for 100 kernel weight was reported by 
Dixit et el. (1970)j Kuahwaha end Tawar (1975)# Oahaner (1976) 
and Doredraj et oL, (1979) and for shelling percentage by Bernard 
(1960) and Kuriakose (1981) . Bat in the case of 100 kernel 
weight and shelling percentage moderate heritability was 
recorded in rice fallows. This is in line with the reports by
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end Tawar (1973). The heritabllity estimate was the lowest for 
number of leaves on the 50th dey followed by number of Immature 
pods in uplands and fresh weight of pods followed by dry pod 
yield in rice fallows showing that those characters are influenced 
to a great extent by environmental or non-heritable factors*
The very high influence of environmental effects on these 
characters woso further evidenced by the high e.c.v* Pod yield* 
the economic trait* had moderate herltability in uplands during 
kliarif. This is in consensus with the reports of Eushwaha and 
Tahar (1973)» Shettar (1974) and Eao (1980)* But in the rice 
fallows, dry pod yield had only low heritabllity as reported by 
Majjundsr et al* (19&9)> Basu and Ashokraj (1969) and Shettar
(1974). This again testify that selection for pod yield can be 
more effective in uplands than in rice fallows. However* Dixit 
et al. (1970) reported comparatively higher heritabllity value 
for gceea weight of pods than dry pod yield in contrast to the 
result in the present study at both the situations. The low 
heritabllity value for number of mature pods per plant in rice 
fallows is in accordance with the report by Maj under et al.
(1969) and Dixit et al. (1971) and moderate heritabllity In 
uplands Is in line with the report by Kushwaha and Tawar (1973). 
The moderate heritabllity observed for haulms yield under the 
upland conditions is in conformity with the reports by Basu 
and Aehokraj (1969), Dixit et al* (1970) and Kushwaha and Tewar 
(1973) and low heritabllity estimate under summer rice fallow 
conditions is in agreement with the result of Kuriakose (1981)»
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la both the situations, moderate heritability was obtained for 
oil content while only low heritability was recorded by Kushwsha
and Tawar (1973)«

According to Johnson et al* (1935)? heritability estimate
in the broad sense alone is not enough in predicting the resultant 
effect of.selection and that heritability along with genetic 
advance is more useful for effecting selection* She genetic 
advance was the highest for percentage of pod set in uplands 
and number of branches in rice fallows * Both in uplands and 
rice fallows, percentage of pod set, number of branches? number 
of flowers? number of mature pods? 100 pod weight? number of
immature pods? haulms yield and 100 kernel weight recorded high

"  -SQvîbfi. «-Mgenetic advance. Hagundar et al.- (19&9) end Sandha (1970) 

obtained similar results for number of branches. High genetic 
advance for number of mature pods was reported by Saagha and 
Saodfcu (1970), Zttshwaha and Tawar (1973) and Saagha (1973); 
for number of flowers by Borairal et al* (1979)? for haulms 
yield by Basu and Asholmaj (1969) end for 100 pod and kernel 
weights by Kuriakoee (1981). Oil content end duration upto 
maturity recorded the lowest values for genetic advan.ce in 
uplands and rice fallows respectively. The low value for 
genetic advance for oil content is in conformity with the result 
of Euriakose (1981). Bow genetic advance for shelling percentage 
as seen in the present study under rice fallow conditions was
also recorded by Kuriakose (1981)? whereas in the uplands,

< 1

shelling percentage registered comparatively high genetic 
advance. The low genetic advance for fresh weight of pods in
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rice fallows is in conformity with the report by Dixit et al*
(1970) while in uplands the character had recorded high genetic 
advance« Dry pod yield had a higher value for genetic advance 
in uplands than in rice fallows* This further confirms that 
selection for pod yield would be more effective in uplands than 
in rice fallows* . ,

Very high heritabllity estimates with high values of g*o*v* 
and genetic advance were recorded by pod set and number of

i

branches in uplands. Relatively high values of heritabllity 
coupled with genetic advance were shown by number of flowers* 
haulms yield and 100 pod weight* Moderate heritabllity and 
genetic advance were noticed for dry pod yield and number of 
mature pods* Spread of flowering* pleat height on the 50th day 
and 100 kernel weight recorded high heritabllity and moderate 
genetic advance* la the summer rice fallows, g.c.v., horitability 
and genetic advance were high for number of branches, number of 
flowers* spread of flowering, number of leaves* pod set and 100 
pod weight. Moderate heritability and genetic advance were 
recorded by 100 kernel weight end diyage percentage of pods*
High to moderate heritability with high genetic advance were 
reported for number of branches and leaves by Majundar et al. 
(1969)? for number of flowers by Cahsner (1970) and Boraira^ 
et al* (1979); for haulms yield by Ashokra^ (1969)? for 100 pod 
weight by Dixit et al. (1970), Cehmer (1978) andDorairaj et al* 
(1979)5 for pod yield by Patra (1975) and Dorairaj et al* (1979)5 
for number of pods' by Sargha (1979) end Sivasubrameailaa et al* 
(1977) and for 100 kernel weight by Dixit et al* (1370), Son^ia
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(1973) and Doralra^ eta al* (1979)* According to Panose (1957)*
the characters with high liesritabiltty and high genetic advance

easilywere controlled by additive gene action and hence ere^amenable 
to genetic improvement through selection* High heritability but 
low genetic advance were seen for duration upto flowering and 
maturity* shelling percentage and oil content at both the 
situations* Kuriahose (1931) recorded similar results for all- ■ 
the above characters except duration upto maturity* Number of 
leaves on the 50th day sod number of immature pods in uplands: 
end fresh weight of pods end dry pod yield in rice fallows had 
low values of both heritability and genetic advance indicating 
that these characters are under the profound influence of 
environmental factors* This is further confirmed by the very 
high values of e.c.v*

The economic trait in groundnut# vis.* dry .pod yield had 
recorded comparatively more g.c.v.» heritability and genetic 
advance in uplands during kharif than in summer rice fallows*
This strongly suggests that genetic improvement for dry pod 
yield in gpouadrmt through the process of selection will yield 
better results in tiplanda than in rice fallows* The comparatively 
higher e.c.v. for dry pod yield in rice fallows than in uplands 
further strengthen the above conclusion* As mentioned earlier* 
the selection or evolution of the varieties trader study was 
done under upland conditions in general as against the specific 
rice fallow situation. •

from the foregoing discussions* it is quite clear that ’ 
though groundnut is a predominantly self fertilised crop* hi$i
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variability, both heritable end non-heritable, is still available 
in. respect of a large number of economically important quantitative 
characters* The effect of environment on a number of characters 
is very strong so that the genotype Is altered considerably* In 
general, the various parameters of variability for the different 
characters and their means showed variation, between the two 
situations illustrating the differences in the general pattern 
of variability at the two situations* Genetic improvement in the 
upland conditions during kharif can be achieved through selection 
for pod set, number of branches, number of flowers* haulms yield, 
100 pod weight, dry pod yield and number of mature pods. Pry 
pod jdeld, being one among the characters lending scope for 
improvement through selection, there ie good scope for selecting 
better yielders for the upland conditions. In the summer rice 
fallows genetic improvement to a large extent can be achieved 
through selection for number of branches, number of flowers, 
number of leaves, percentage of pod set, spread of flowering,
100 pod weight and 100 kernel weight.
(ii) Correlation

The studies on correlation provide information on the 
nature and extent of relationship of characters among each other. 
This will aid the breeder in effecting reliable selection for ' 
complex polygenic characters like yield. The correlation 
coefficients were computed at the genotypic and phenotypic . 
levels between yield and the other twenty two characters and also 
among themselves for the uplands during kharif and rice fallows 
during summer.
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At the genotypic level to uplands during kharif, the 
coefficient of correlation of dry pod yield was positive end 
significant with fresh weight of pods* haulms yield, number of 
mature pods, percentage of pod set, number of iBsaature pods, 
duration upto maturity and 100 pod weight. At the phenotypic 
level,dxy pod yield was significantly and positively correlated 
with all the above characters except duration upto maturity and 
100 pod weight • in addition it was correlated with number of 
flowers and number of basal primary branches. In the summer 
rice fallows, both at the genotypic and phenotypic levels pod 
yield was highly correlated positively with plant height on the 
50th day, length of top, fresh weight of pods, number of mature 
pods, percentage of pod set, number of immature pods and drysge 
percentage of pods. Besides, pod yield was significantly and 
highly correlated at the genotypic level with height of main 
shoot and shelling percentage and at the phenotypic level with 
number of flowers and haulms yield. Moderately significant ' 
positive correlation was also seen at the genotypic level between 
pod yield and oil content. Positive significant genotypic and 
phenotypic correlation between pod yield end number of mature 
pods observed to the present analysis at both the situations 
is to agreement with the results of Comstock and Robinson <1952), 
tdng (1954), Mlstra (1958), Borair&3 (1962),. Jaswal and Gupta 
(1966 and 1967), Chandramohaa et al. (1967), Prasad and 
Sreevastava (1.968), Sangha and Sandhu (1970), Dholsria et al* 
(1972), Kbangura end Sandhu (1972), Kuahwaha and fawar (1975),
Oof felt end Hammons (1974), Shatter (1974), Hair (1978), borairâ j
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et al. (1979), Rao (1.980) and Kuriskoce (1981). Significant 
positive genotypic and phenotypic correlation of pod yield with 
haulms yield as obtained in the present study in uplands was 
reported earlier "by Mohapatra (1966)# Chandramohan et al. (1967), 
Kushwaha and Tgwar (1973) and Hair (1978). Pod yield was ' 
positively and oign.ific0n.tly correlated with duration upto 
maturity at the genotypic level in uplands and this is in 
conformity with the results of Kumar and Yadav (1978) and Mohammed 
(1979). In accordance with the present result, significant 
positive correlation was seen at the genotypic level between pod 
yield and 100 pod weight by Prasad end Sreevastava (1968) and 
Nair (1378) • Both in uplands end rice fallows, dry pod yield 
wasi highly and positively correlated with fresh weight of pods 
at the genotypic and phenotypic levels. This is in conformity

i

with the report by Chendola et al. (1973). Positive correlation 
of pod yield at the phenotypic level with number of flowers 
obtained in the present study support the reports by Comstock 
and Robinson (1952), Coffelt and Hammons (1974) and Rao (i960). 
Significant positive correlation at the phenotypic level between 
yield and number of primary branches was also recorded by Jaswal 
and Gupta (196?)* Prasad end Sreevastava (1968), Dholaria et al.
(1972), Ehangura and Sandhu (1972) and Kushwaha and Tawar (1973). 
Dorairaj (1962) and Kushwaha and Tawar (1973) found significant 
positive correlation between plant height and yield. This is 
comparable to the present result of positive significant correla
tion between pod yield and plant height on the 50th day both at 
the genotypic and phenotypic levels in rice fallows, likewise,



1 3 5

the reported correlation between length of first primary branch 
and yield by Rao (i960) is in agreement with the present corre
lation between yield and length of top at the genotypic and 
phenotypic levels. Positive significant correlation noticed at 
the genotypic level between pod yield and oil content is in 
consonance with the earlier surmise of Kuriakose (1961). The 
observed significant positive genotypic correlation of yield 
with. shelling percentage is in accordance with the findings of 
Dholaria et cl# (1972), Khangura at al* (1972) and Kumar and 
Todav (1976)* ■
, Megative significant correlation at the genotypic level 
was seen for pod yield with plant height on the 50th day, height 
of main shoot and length of top in uplands as against positive 
sigpiifleant relationships for the characters in the rice fallows* 
This shows that in uplands* pod yield decreases with increasing 
plant height on the 50th day* height of main shoot and length 
of top whereas in the rice fallows pod yield Increases with 
increasing plant height on the 50th day* height of main shoot 
and length of top* The change in direction in the relationships 
between the two situations can be due to the vast differences 
in the agro-climatie conditions. In agreement with the result 
in uplands* Lin et al* (1969) end Kuriakose (1961) recorded 
significant negative correlation between pod yield and height of 
main mrie at the genotypic level* In the summer rice fallows* 
the negative significant correlation obtained at the genotypic 
level between duration upto flowering end pod yield is In 
agreement with the report of Shettar (1974) whereas it does not
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agree with the report of Pat11 (1972)* Significant negative 
correlation noticed by Ssngha and Sandhu (1970) between pod yield 
and number of branches is in general agreement with the present 
results which suggests that too much of branching as seem in some 
of the varieties, has unfavourable influence on pod yield*

The very high genotypic and phenotypic correlation of fresh 
weight of pods and number of mature pods with pod yield at both 
the situations is quite logical as they are direct yield 
components* Therefore selection for these two characters will 
lead to increased pod yield* The fresh weight of pods had 
positive significant genotypic correlation with duration upto 
flowering, number of branches on the 50th day, haulms yield, 
number of mature pods, percentage of pod set» number of immature 
pods and 100 kernel weight in uplands and with plant height on 
the 50th day, duration upto maturity, height of main shoot, 
length of top, number of mature pods, percentage of pod set, 
number of immature pods, 100 pod weight and 100 kernel weight 
in rice fallows* The direct relationship of this yield component 
with a number of characters related to yield is highly significant. 
The number of mature pods per plant is correlated significantly 
at the genotypic level with fresh weight of pods, percentage of 
pod set and number of immature pods in uplands and with plant 
height on the 50th day, fresh weight of pods,, percentage of pod 
set and shelling percentage in rice fallows* As sueh number of 
mature pods and fresh weight of pods are correlated with a 
number of important traits which in turn are correlated highly 
with pod yield * The significant correlation between number of
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mature pcds and immature pods in upland8 is  in agreement with 

the finding of Kushwaha and Tawar (1973). The number of mature 

pods per plant is  correlated negatively and significantly at the 
genotypic level with 100 pod weight and 100 kernel wel^at at both 

the situations indicating, that ae number of pods increases, weight 

of pods end kernels decrease and vies versa. Negative correlation 

of number of pods with 100 pod and kernel weights and positive 

with shelling percentage were reported earlier by Kushwaha and 

fawar (1973). .
In the rice fallows, plant height on the 50th day and 

length of top were mutually correlated positively at the genotypic 
level, Plant height on the 50fch day was also correlated positively 
at the genotypic level with, height of main shoot* fresh weight of 
pods, number of mature pods, percentage of pod set, dry age and 
shelling percentages and length of top with duration upto maturity, 
height of main shoot* percentage of pod set and 100 pod and kernel 
weights and shelling percentage* Height of main shoot is 
positively correlated ’with plant height on the 50th day, duration 
upto maturity, length of top* fresh weight of pods* percentage 
of pod sat, 100 pod end kernel weights and shelling percentage 
and negatively with number of branches on the 50th day, number 
of leaves* flowers and basal primary branches. In general, the 
relationship indicates that as height of main shoot increases, 
the number of bra21ch.es decreases which leads to reduction in 
number of leaves and flowers.

In the uplands during kharif, llaulme yield was correlated 
significantly with duration upto flowering, number of breachesV-. I
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flowers, height, of main shoot, length of top, number of basal 

psisiesy branches, fresh weight of pods, number of leaves, 100 
pod era. kernel weights, 'foils shows that genotypes with higher 

hgtrtnw yield w ill be longer in duration upto flowering end 
maturity, having large number of branches and leaves and w ill be 

to ll in statute* Result of a similar trend was reported by

Kushwaha and Tawer (1973)*
dumber of flowers at the phenotypic level and percentage

of pod set at the genotypic level were correlated with pod yield 
in uplands. As number of mature pods increases pod set increases 
end hence the correlation of pod yield with number of mature 
pods, immature pods end pod set are consequential. Pod yield 
was correlated moderately at the genotypic level with duration 
upto maturity which in turn was found to be correlated signx 
fieantly with duration upto flowering, number of branches and 
leaves on the 50th day, number of flowers, number of basal 
primary branches, fresh weight of pods, haulms yield, number of 
leaves, 100 pod weight and 100 kernel weight. Most of these 
characters were also correlated with each other. A© expected, 
late flowering varieties tend to be late in maturity and longer 
the duration, higher the yield in uplands.. But this relationship 
do^not pose any practical problem in uplands as longer duration 
varieties can very well be grown in uplands without any field 
problem,

Yield of nods was correlated positively at the phenotypic 
level with number of basal primary branches, Which in tram was
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correlated at the genotypl© level with duration upto flowering 
©ad maturity end number of branches and leaves on the 50th day* 
number of flowers and branches* haulms yield# number of leaves*
100 pod end kernel weights* shelling percentage and oil content 
in uplands. The observation of Sanjeeviah et al# (1970) that 
number of nodes within 10 cm from the ground wa© positively 
correlated with pod yield per plant is complementary to the
present result*

In addition to pod yield* 100 pod weight registered signi
ficant positive genotypic’ correlation with plant height* number 
of branches and leaves on the 50th day* height of main shoot* 
length of top* number of branches* haulms yield* number of leaves 
and 100 kernel weight. 2ha relationship of 100 pod weight with 
spread of flowering* number of mature and immature pods# pod set 
sad shelling percentage were negative and significant. Similar 
to the present result* Dorairaj et al* (1979) reported positive 
correlation between 100 pod weight and height of main ©sis# 
Negative correlation between 100 pod weight end shelling percen
tage and high positive correlation between 100 pod weight and 
100 kernel weight reported by Kushwaha and Tawsr (1975) end 
Kurlakos© (1981) are in conformity with the results in uplands# 
in the rice fallows* shelling percentage was correlated 
positively with pod set* dryage percentage of pods and number of 
mature pods and negatively with 100 pod end kernel wel^its* This 
association indicates that as pod else increases* kernel sis© 
also increases? but Shelling percentage decreases# Pods of 
medium else are therefore desirable in general.
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.. Pod yield was highly but negatively correlated at the 
genotypic level with plant height on the 50th dey which in turn 
w&c correlated positively with height of main shoot, length of 
top,*, 100 pod e M  100 kernel weights in uplands. It could he 
seen that height of . main shoot and length of top which were , 
correlated negatively with pod yield were positively correlated 
with plant height on the 50th day, These results indirectly 
support the conclusion made by Tatra (1973) that high yielding 
foxms will have shorter intercedes at the flowering stage.

. Oil .content,, which was correlated positively with pod 
yield In sunnier rice follows, was positively correlated with., 
tuanlfaa yield, duration upto flowering and maturity, fresh weight 
of pods, number of loaves and. percentage of pod set at the , 
genotypic level. The report of Elsased (1967) end Pat 11 (1972) 
that the coefficient of correlation, between oil content and 
kernel weight was negative was found' to ha so in the. present 
investigation as well at both, the situations. This corroborates 
the report of Shaay (19795 that forms with bigger kernels will 
yield less oil in general and confirms the report of Mohammed 
et al. <1973) that hi£h oil content was positively, correlated 
with small kernels. ' , . .

■, Si^iifleant negative correlation at the genotypic level 
between, pod yield and duration upto flowering and highly oigoi- ■ 
fleant positive correlation between duration upto flowering. ■ 
and maturity* but negative non-significant correlation between 
pod .yield and maturity, under the rice fallow conditions had got 
very high implications of practical utility in the breeding of
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high, yielding short deration genotypes for this specific 
situation* The summer rice fallow in normal season is short 
with a spaa of nearly 90 days. Ion© of the adapted promising 
varieties are found to mature in 90 days* Hence short duration 
Mgh yielding genotypes for the rice fallows remain to be 
developed. It is evident from the present investigations that 
early flowering as well as early maturing groundnut genotypes 
combining h i y i e l d  can be developed for summer rioe fallows 
through suitable breeding methods as duration upto maturity was 
not correlated with pod yield. This provides confidence in the 
attainment of one of the main breeding objectives of higb 
practical value in the present work*, vis.# the development of 
high yielding short duration groundnut genotype© suited to the 
summer rice fallows, negative correlation between yield end 
duration upto maturity was recorded earlier by Patra (1980).

The studies on correlations on the two situations have 
brought out that there are differences in the direction and 
strength of correlations between, yield and majority of the 
characters and among themselves at the genotypic and phenotypic 
levels in the uplands during kharif and the rice fallows during 
summer* The differences in the pattern of variability for the 
different characters between the two situations are reflected 
in' the correlations also., The requirement and utility of 
correlation studies separately for the two situations is thus 
amply justified*
Cili) Path analysis

The association between characters become more complex in 
the correlation table when a number of variables are considered
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simultaneously* Further more, the correlation coefficient 
estimates only the mture and ext&it of relationship between the 
two variables at a time* The path-coefficient analysis helps to 
detect the specific forces acting behind a given correlation and 
measures the relative contribution of each causal factor towards 
the effect by estimating. the direct and indirect effects of a 
causal factor* The path analysis at the genotypic level was done 
by considering eight selected characters as the causes and dry 
pod yield ao the effeet for the upland crop during hharif and 
rice fellow crop during summer.

At both the situations, fresh, weight of pods had the 
highest direct effect on.pod yield which was based on its very 
high positive genotypic correlation with pod yield* It can b©
seen that the path and correlation coefficients are almost equal

. 1 "  >' ■ ■

in uplands as well as rice fallows* Therefore a direct selection 
on this trait will result in the. improvemoit of yield os stated 
by Singh and Chaudhary (1977) that if the correlation between a 
causal factor and the effeet is almost equal to its direct effect, 
then correlation explains the true relationship and a direct 
selection through this trait will be effective* Ghandola et al* 
(1973) reported appreciable positive direot effect on pod yield 
by weight of green pods, Fresh weight of pods had positive 
indirect effects via length of top, haulms yield and number of 
mature pods in uplands and number of leaves and mature pods in 
rice fallows*

. In the uplands, next to fresh weight of pods, 100 pod 
weight had the highest positive direct effect on pod yield*



This corresponds to the result of Kurlakose (1931). The 
relatively low correlation coefficient when compered to the 
direct effect can probably be due to the negative indirect 
effect of this character through, fresh weight of pods, number 
of flowers end number of basal primary branches. However, the 
moderately significant, correlation between the effect and this 
causal factor account for the direct effect. 100 pod weight 
exerted positive indirect effects through haulms yield and 
number of mature pods, both in turn were highly correlated with 
yield•

Next to fresh weight of pods, in summer rice fallows, 
number of leaves had the highest positive direct effect, though 
the character had only negative non-significant correlation with 
yield. The observed direct effect of number of leaves on pod 
yield can probably be due to its significant positive correlation 
with number of flowers, length of top, fresh wei$it of pods, 100 
pod and 100 kernel weights. Number of leaves had positive 
indirect effects via number of flowers and fresh wei^t of pods 
•whereas that via length of top, number of basal primary branches, 
haulms yield,, number of mature pods and 100 pod weight were 
negative. In this case, restrictions are to be imposed during 
selection to nullify the undesirable indirect effects in order to 
make use of the direct effect as indicated by Singh and Chaudhary 
(1977)*

Haulms yield registered appreciable positive direct effect 
which itself hod recorded significant positive genotypic 
correlation with yield in uplands. This is at variance with the
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report of Kurlekose (1961) on negative direct effect fey dry 
haulms yield* It also exerted positive indirect effects through 
fresh weight of pods, number of mature pods and 100 pod wei^it 
which were directly correlated with pod yield as well* Since 
the direct effect end the coefficient of correlation ere almost 
equal* direct selection for this trait will fee effective*

Mother character with appreciable direct positive effect 
in rice fallows is the number of flowers even though the trait 
recorded negative significant correlation with pod yield* ■ The 
number of flowers exerted positive indirect effects via number

i  •

of leaves and 100 pod weight whereas that via length of top* 
fresh weight of pods* haulms yield and number of mature pods 
were negative*, The positive significant correlation of number 
of flowers with number of leaves on the 50th day* number of 
basal primary branches* number of leaves* 100 pod weight* 100 
kernel weight and oil content appears to fee the cause of the 
positive direct effect on pod yield* As pointed out by. Singh 
end Ohaudhary (1977)» the negative indirect effects through the 
yield components such as fresh weight of pods, and number of 
mature pods can fee the' cause of the negative correlation* Here 
also* restricted selection sc as to nullify the undesirable 
effects can only yield fruitful results* .

fhmber of mature pods had only a low positive direct effect 
in uplands and rice follows* even though the character recorded 
very high positive genotypic and phenotypic correlation with 
yield* This is in disagreement with the results of daswal and 
Gupta <1967). Badwal and Singh (1973)* Ghandols et al* (1973)*
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Sandhu ©ad Khehsfa (1977 b) and Singh et al. (1979) end Ruriekoa©
(1931). Thsy reported that number of mature pods had the1 hipest
positive direct effect on pod yield. However, the very high
positive indirect effect of this character through fresh weight
of pods which contributed to the highest positive direct effect
in the present study at both the situations justifies the high 

' ■
positive correlation, Shis appears to be logical as well* Singh 
and Ciiaudhary (1977) indicated that if the correlation coefficient 
is positive, but the direct effect is negative or negligible, the 
indirect effects seems to! be the cause of correlation. In 
addition to fresh weight of pods, number of flowers, length of 
top# number of basal primary branches and number of leaves in 
uplands sand number of basal primary branches, - haulms yield and 
100 pod weight in rice fallows had positive indirect effect0 via 
this character. In exercising selection in this case, along with 
number of mature pods, fresh weight of pods also has to be 
considered and in feet selection for one will follow the other 
because of their strong positive mutual association. As such 
selection in breeding works for these characters do not require 
special attention and that a direct selection on number of mature 
pods will, result in the genetic improvement for yield in upland or 
and rice fallows*

In the uplands, the highest negative direct effect was 
produced by length of top which also recorded a negative 
correlation, balancing the position. Humber of flowers, number 
of basal primary branches and number of leaves also exerted 
negative influence, all of which in turn had positive, but low
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correlation with yield. However* the indirect effects of these 
traits via the moat Important yield component* via.* fresh weight 
of pode were found. to he positive* indicative of some significance 
to these characters, ‘She positive correlation of these characters 
can he attributed to the positive indirect effects via fresh 
weight of pods.

She highest negative direct effect on pod yield was 
exerted hy haulms yield in summer rice fallows whereas it had 
exerted high positive direct effect in uplands. $he effect of 
haulms yield in rice fallows on pod yield is in agreement with 
the results obtained by Kuriokose (1361) • Haulms yield had a 
very low positive correlation with pod yield and the negative 
direct effect can likely be due to its significant negative 
correlation with certain yield components like plant height on 
the 30th day* pod set end dryage percentage of pods, dumber of 
basal primary branches also had appreciable negative direct 
effect end the negative correlation noted between the character 
and yield explains the direct effect. Another component with 
negative direct effect is length of top* though It had positive 
significant correlation with yield. It had profound positive 
indirect effects via fresh weight of pods and number of mature 
pods which accounts for the significant positive correlation, 
in exercising selection in this case* fresh weight of pods and 
number of mature pods have also to be considered simultaneously 
as suggested by Singh and Chaudhary (1977) ♦ 100 pod weight had 
the lowest negative direct effect on pod yield and was based on 
the negative correlation of the trait with yield as against
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positive direct effect, and positive correlation with pod yield
v i  :

in uplands* But the trait had some positive indirect effect 
through the most important yield component# vis.# fresh weight 
of pods in rice follows.

The results so far discussed provide the clues for 
skeltcning a "plant type” for groundnut for the uplands to he 
cultivated in the cloudy and rainy kherif season. Th© breeding 
approach should be to develop genotypes of medium duration having 
medium compact canopy with large number of basal primary branches 
of short intemodes with moderate number of dark green leaves# 
producing moderate number of flowers# setting more number of 
medium sized heavy pods thereby giving a high yield of fresh pods 
with high dry age percentage so that a bumper harvest is obtained.

From a critical perusal of the results end discussions 
made above for th© summer rice fallow crop# it is possible to 
visualise on ideal * plant type4 for the rice fallow conditions 
during summer* The efficient "plant type” in this case will b© 
one with compact medium tall canopy with moderate number of
basal primary branches of short intornodes and moderate number of8
dads green leaves# ©arly in flowering# producing more flowers 
and setting more number of medium sized pods with heavy kernel a 
of high oil content. The plant will mature early and give a 
heavy yield of fresh pods with high dry age and shelling percent 
tsgea. In unit area# more number of such plents can be 
accomodated efficiently which will result in a high level of 
productivity per unit area per unit time.
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The biometric invest!gationa revealed that there exists 
considerable variability for exploitation through selection in 
groundnut for the two ma^or areas of production of this crop in 
Kerala, vis#, uplands Muring kharif end rice fallows during 
summer# The various biometric parameters varied generally from 
one situation to the other# It testify that the separate analysis 
for the two specific situations is quite essential to have a clear 
insist into the genotype: in relation to the ©nvironmsnt in the 
two situations to be utilised efficiently in the selection and, 
breeding of varieties with reference to the situations# The 
present study also ̂ Indicates that the crop Is not very efficient, 
in general, in its production potential of economic produce when . 
compared to its vegetative luxuriance and total dry matter 
production. It is quit© relevant to quote Esmenathan (1980)
"Pleat habit, in groundnut deserves attrition of plant physiolo
gist o and breeders alike.; It is our experience that moot of the 
cultIvors as*© excessively vegetative for the yield they give and 
there is waste of considerable energy for unproductive purposes" # 
This study further strengthen .the necessity of the investigations 
on the development of optimum canopy structure conducive to. ■ 
maxima pod yield per unit area per unit time for which the 
’plant type® in groundnut would be more efficient in utilising 
the nutrients and solar energy as suggested by Mi era (19®))* It 
is hoped that the present study has thrown light on some of 
these aspects in relation to the two potential areas for 
commercial groundnut production in the State#'
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Varietal evaluation

The role of germplaem collection, maintenance anil evaluation 
in the genetic improvement of crop plant a needs no emphasis* 
According to golden (1980 a), the heart of a breeding programme 
is the .evaluation ox* screening of the breeding materials* Th© 
success in plant breeding oftesi depends on the appropriate 
evaluation of variability in the different characters. Hao (1980) 
also had pointed out that the hey to successful utilization of 
variability from broad genetic pools depends on the knowledge, 
of desirable traits available in the goraplasm through a syste
matic evaluation of the germplasm. A four-tier system of testing 
was formulated by Singh (1980) for rapid maltlloeation testing 
of promising groundnut materials and for the assessment of 
suitability to the different agro-elimatic zones. According to 
this, each genotype has to be tested in the first and second 
stage - ITED and FVf - for a. minimum of one season. Ttro seasons 
trial at the third stage of C W  and one season at the final 
stage of NED have been fixed ©s the optimum* ■

In Kerala, groundnut is cultivated traditionally as a 
rainfed crop during kharif in uplands* Eice fellows in summer 
is a non-traditional area of high, potential for large scale 
cultivation. The soil and agrocliaatio conditions prsvaJ.li.ng 
in the two situations are entirely different* Ae such varietal 
evaluation had been taken up independently for the two situations. 
SigJity eight varieties collected from various centres possessing 
wide varietal diversity were evaluated in uplands during kharif 
and ninety three varieties were evaluated in the rice fallows
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during summer.

. The varietal diversity in respect of growth* general 
vigour, branching, leaf end canopy features, pod end kernel 
characters, seed dormancy and reaction to pests end diseases 
woo very conspicuous in both the situations. All the 88 
varieties in uplands and 93 varieties in rice fallows have come 
up satisfactorily indicating the wide adaptability of the crop 
as stated by Prasad and Kaul (1980 a). However, these varieties 
exhibited high variability at both the situations. The mean 
values for the three important characters, via,, pod end haulms 
yield end duration upto maturity very well reflected the trend 
of variability among varieties within and between the two 
situations. Varietal diversity for yield and other important 
attributes have been reported in preliminary trials by Jaswsl 
and Gupta (1967), Natarajan et al. (1978), ten. (I960 d, 1981 a 
and 1982)* Bolton (1980), Gsntresu and Depins (1980), Batra
(1980) and Rso (1980). It is evident that the varieties exhibit 
wide diversity in performance and that they perform differently 
in the two situations. Hence it appears proper to do selection 
for the two situations independently. But certain varieties 
which were stable at the two situations can be utilised with 
advantage.

The two important varieties of gcoundnut recommended in 
Kerala are TMV-2 and TMV-7* Both of them are bunch varieties 
released in Tamil Nadu and introduced to this State. They mature 
in uplands by 110-115 days and in rice fallows by 100-105 days. 
Thirty varieties including the above two recommended varieties
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were selected for critical evaluation of yield and other important 
attributes from among the 93 vsrietxgo on the,, basis of their 
performance in the preliminary evaluation. The testing of 
different varieties of diverse origin is justified by the fact 
that groundnut is relatively insensitive to day length# As such 
cu ltivara developed anywhere in the world can be evaluated at 
any other latitude (Vemell and McCloud, 1975)* According to 
Misra (1980), there is urgent need to evaluate under local , 
conditions* promising and high, yielding cultivars from those 
countries where unit area production seems phenominal.

The 30 varieties differed significantly in duration upto 
flowering in uplands during kharif and rice fallows during summer. 
The character also showed variation in individual varieties at 
the two situations.. As expected, the varieties in general 
flowered earlier in summer rice fallows than, in kharif uplands. 
Exotic-S was the earliest to flower in uplands and had the same 
duration at both the situations* It was on par with TMV«*7, one 
of the recommended varieties. 5G-17 was the earliest to flower 
in the summer rice fallows. Here the recommended varieties had 
taken significantly more number of days than the earliest 
variety. Under both the situations, M-13, &■ spreading variety, 
was the longest in duration. Significant differences between 
varieties for duration upto flowering were reported by Basu 
and Ashokraj (1969), Majundar et al. (1969), Kushwaha end Tawar 
(1973), Semaohendran end Veniceteswaran (1980) and Kuriakose
(1981).



2 0 2

The differences for duration up to maturity among the 
varieties in both the situations and between the situations in 
individual varieties were highly signlfleant * The duration 
ranged from 106*0 days in KG-61-24Q and Jyothi to 130*7 days 
in M-13 in uplands and from 95.0 days in Eootic-6 to 116*7 days 
in 1-1-13 in simmer rice fallows* M-13 was the lot feet in 
flowering and maturity tinder both the situations* TMV-7 was on 
par with the earliest maturing variety and TMV-2 was longer in 
duration in uplands. In rice fallows both TMV-7 and TMV-2 were 
longer in duration than the earliest variety* The two promising 
varieties, viz., TG-14 and Spanish Improved and the recommended 
variety, TMV-2 were on par in uplands* But in the rice fallows, 
Spanish Improved was on par with TMV-7 and TG-14 was on par with 
TMV-2* Basu and Ashokraj.(1969), Ma,1undar et el* (1969), 
Kushwaha and Tawar (1973), Kumar end Yadav (1976)» Baaaohandran 
and.Vehketeswaxan (1980), Eao (1980), Srldharan et al. (1980) 
and Anon. (1982) have also reported significant variation 
between varieties in duration upto maturity.

In line with the duration upto flowering, the duration 
upto maturity was generally longer in uploads then in rice 
fellows. The climatic factors, particularly-the cloudy and 
rainy conditions in kharif as against the clear and warm 
conditions in summer might hove accounted for this difference. 
Late flowering varieties, generally were late maturing as well 
in both the situations* None of the varieties matured in 
90 days under the summer rice fallow conditions and as such the 
promising varieties require further genetic improvement for
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earliness since the vest majority of nice fallows In Kerala 
have a maximum fallow period of 90 days after the second crop 
rice* Thus the urgent need for evolving high yielding short 
duration varieties for rice fallows felt by Nair (1978) has 
proved to be valuable.

The length of top allowed variation between varieties but 
the character did not vary in individual varieties between the 
two situations. Under uplands and rice fallows the varieties 
with the maximum top length are TMV-9 and Gangapurl while those 
with the minimum length are TG-14 and TITV-2 respectively. The 
pooled means of the varieties over the two situations ranged 
from 74.5 an in TG-14 to 101,3 cm in TMV-9. TMV-7 was on per 
with the variety with the longest top and TMV-2 was on par with 
the variety with the shortest top. Results of similar tread 
were reported by Venketeoweran (1966), Khangura and Sandbn 
(1973)# Slvasubramoniam et al, (1977) and Sridharaa et el* (1960).

Significant variation among varieties for number of 
branches was observed at both the situations. The character in 
each variety also varied with the situations. Wide variation 
in number of branches between varieties was reported by earlier 
workers ouch as Chandramohaa et el. (1967)# Jaoval and Gupta 
(1967), Majundar et al. (1969)* Sangha and San&hn (1970)»
Khangura and Sandhu (1973)# Shettar (1974) and Venketeswaran 
(1980). Branching in general was more in uplands than in rice 
fallows* Numb or of branches was the maximum In BC .119704 (18.0) 
and ICG-3859 (14.8) and the minimum in EG.112027 (6.6) and B.353 
(5*1) in uplands and rice fallows respectively. TMV-2 and TMV-7
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were on pan and were having lessen number of branches •than the 
top ranking varieties at both the situations* Further# both the 
recommended varieties in rice fallows were statistically on par 
with the variety producing the minimum number of branches. TG-14 
and Spanish Improved were grouped with the lowest ranking variety 
tinder both the situations suggesting that too much of brandling 
as seen in some varieties do not have any advantage towards 
yield of pods.

Ifuaber of mature pods per plant exhibited high variability 
at both the situations and between the situations in individual 
variety. It varied from 10.57 to 29.10 in uplands and 8,53 to 
18,25 in. rice fallows, Generally the number of mature pods per 
plant was more in uplands than in rice fallows. 10-14 produced 
the maximum number of pods and was superior to all other 
varieties under upland conditions* Spanish Improved and TG-14 
were on par with the top ranking variety, via#, Pollachi-2 in 
rice fallows* TMV-2 end TMV-7 produced lower number of pods at 
both the situations* In the rice follows, TMV-7 was on par 
with Gangapurl producing the lowest number of pods* Ghandramohn 
et cl, (1967), Jaswal and Gupta (19&7), Basu end Aahokraj (1969), 
Sangha and Sandhu (1970), Khangura end Sandhu. (1975), Kushwaha 
and Tavar (1975)# Sangha (1973)#,Shettar (1974), Sivasubramoniam 
et al* (1977), Sridharan et el. (1980) end Anon, (1982) have 
also reported significant variation between varieties in number 
of pods per plant. The variation in this major yield component , 
has reflected in the yield of the different, varieties.



The varieties varied .with respect to the number of 
immature pods per plant in uplands and rice fallows. The 
character also differed with the situations in each variety.
The varietal variation seen in the production of immature pods 
per plant is in consonance with the reports of Bernard (i960) and 
Kushwaha and Tawar (1973). EC *21118 and TMV-9 produced the 
minimum whereas TMV-11 and EG .21118 produced the maximum number 
of immature pods in uplands and rice fallows respectively. 
Interestingly EC *21110 produced the miniums number of immature 
pods in uplands and the maximum in rice fallows showing that the . 
variety exhibited the highest variation between the two situations. 
It can be seen that the number of Immature pods por plant was 
more in rice fallows than in uplands in contrast to the number 
of mature pods per plant. The vast differences in the soil and 
climatic factors which prevailed in the two situations and the 
interaction of the varieties with these factors might have 
contributed to this variability. One of the reasons for the 
relatively low pod yield in rice fallows than in uploads can be 
the differential expression of this character in the two 
situations.

The varietal differences in fresh weight of pods were 
highly significant at the two situations in each variety the 
values varied with the situations* The high variability 
reported in green pod weight by Dixit et al, (1971) and Chaa&ola 
et al. (1973) ie in agreement with this finding, fresh weight 
of pods per hectare ranged from 3332 to 6947 kg in uplands and 
from 4022 to 3013 kg in rice fallows. SO ,119704 in uplands and



TG-3 in rice fallows recorded the maximum fresh weight of pods# 
TG-14 and Spanish Improved were among the top ranking varieties 
under both the conditions and were superior to the recommended 
varieties# Like number of mature pods per plant, fresh weight 
of pods had a higher value in uplands than in rice fallows# This 
lias reflected directly on dry pod yield#

Haulms yield showed significant variation among the varieties 
in the two situations and in each variety between the situations# 
This is in line with the reports of Yehketeewaran (1966), 
Cliandramolm et al. (1967), Basu and Ashokraj (1969), Kushwaha 
and Tawar (1973) and Anon# (1960 d)* The lowest haulms yield per 
hectare were 710? kg in Jyothi and 7813 kg in Co-1, while 15495 kg 
and 20531 kg, both in ICG-3859 were the highest in uplands and 
rice fallows respectively# TG-14, Spanish Improved, TMV-2 end 
TMV-7 in uplands whereas S-7-5-13 and Gangapurl in rice fallows 
were among the top ranking varieties# However, in the rice 
fallows, TMV-2 was among the low yielding varieties# Spanish 
Improved and TMV-7 had relatively higher haulms yield than TG-1 4  

in rice fallows# In general, the haulms yield was higher in 
rice fallows than in uplands# This is mainly due to the fact 
that in rice fallows the varieties had low incidence of tlkka 
leaf spot and consequently larger number of green leaves were 
retained'at harvest than in uplands'. Higher haulms yield and 
larger number of immature pods were seen in rice fallows# A 
larger proportion of the products of photosynthesis would have 
been retained in the plant body without being translocated 
into the pods resulting in larger number of immature pods and
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hj.ghez» yield under rice fallow conditions. Agroeqological,
soil and physiological factors might also he responsible for this 
situation. Timely irrigations given in the favourable warn 
season for the crop might be another factor for the added 
vegetative luxuriance in summer rioe fallows than in the cloudy 
and rainy kharif.

The varieties differed significantly in dry pod yield in 
the uplands during kharlf end rice fallows during summer. Pod 
yield elso showed variation in individual varieties at the two 
situations. Significant differences between varieties in pod 
yield was reported by a large number of investigators, Sorairaj 
(1980) observed that yield performance of one end the same variety 
varies considerably from place to place and from season to season 
as observed in the present trials. Dry pod yield per hectare 
ranged from 2088 to 4556 kg in uplands end from 1488 to 3258 kg 
in summer rice fallows. Pod yield in general was higher in 
uplands than in rice fallows ao that of fresh weight of pods 
and number of mature pods, the two major yield components. The 
higher yield in uplands can be attributable mostly to the highly 
fertile upland soil in which the crop was raised., T 0 14 and 
Spanish Improved were on par in dry pod yield in uplands and 
were among the top ranking varieties in rice fallows as well. 
7017, SC.119704, SC.112027, 130,35999. Co-1 and TMV-2 follows 
in order of yield in uplands. The highest yielding variety in 
rice fallows was TG-3. In the preliminary evaluation also.
TG-3 was top ranking. Spanish Improved, TG-14, PolXachf-2,
SC, 112027, Pollachi-1, TMV-9. 20,35999 and 20.36892 were however
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on per with TG-3. PoXXeehi-2 ranking 2nd in rice fallow was 
10th in uplands and TG-17, ranking 3rd in uplands was 23rd in 
rice fallows. The two top ranking varieties in uplands, via.,
26-14 and Spanish Improved and the nine top ranking varieties 
Including Spanish Improved and TO—14- in rice fallows were far 
superior at both the situations to TMV-2» the better of the two 
recommended varieties* It is thus evident that IS—14 and Spanish 
Improved are very promising in both the situations. Such' 
varieties stable In yield, performance are of great value since 
groundnut production suffers proverbial instability as stated 
by Prasad ©sad Ksul (1980 a).

TG-14 and TG-3, tho highest yielding varieties in uplands 
and rioe fallows respectively gave 36.45 sod 36.14 per cents 
more yield over the better standard variety , TMV-2 * Spanish 
improved out-yielded TMV-2 by 28.30 per cent in uplands and 31.27 
per cent in rioe fallows. Pollachi-2 and TG-14 yielded 32.46 
and 31 *14 per cents over IMV—2 in rice fallows. It is seen that 
the number of mature pods generally bears a direct relationship 
with pod yield, in the different varieties in uplands end rice 
fallows. In tune with the present results, in a comparative 
yield trial involving 11 entries, conducted at 10 locations,
TC— 14 has proved to be one of the better varieties (Anon., 1981 a). 
The report of Sri&haran et al* (i960) that TG-3 is far better 
than TMV-9 and Ah-316/S supports the present results. T6-3 and 
TG-17 which produced 3200 kg/ha and 2000 kg/ha respectively were 
superior to the locals (Patil, 1978). ‘ In further trials he 
reported that TG-3, Ttf-14 and IG-17 were consistently superior



and produced over.20 per cent more yield then the local varieties 
in Gujarat, Maharashtra*. Karnataka and Madhya Pradesh. It is 
also reported.by him that in a crop competition for. groundnut., 
production organised by the Department of Agriculture, Karnataka, 
two fanners growing TG-3 and IG-14 have won first prises by 
producing 6000 and 0000 kg/ha* Patil and Thakare (1969) reported 
that TG«3 gave higher pod yield then its parent, via,, Spanish 
Improved, In a large seels varietal trial with 17 cultures, the 
highest yielding, culture (SO,42930) was found to be on par with 
Spanish Improved, indicative of the high yield potential of this 
variety (Mon,, 1982)* In another trial with 20 cultures also, 
Spanish Improved was one of the higher yielding varieties* These 
reports further confirm the superiority of the promising varieties 
as seen in the present investigation. Patil and Mouli (1978) 
recorded that I W 7 which had bold kernels and high yield potential 
produced 14 to 90 per cent more pod yield then the local , 
varieties at sis place® in Maharashtra, Gujarat and Tamil Ua&u*
In another trial with 19 entries. Anon. (I960 e) reported that 
Dh-7 gave the highest yield followed by TG-17. These reports 
are also, in general agreement with the present results, parti
cularly in uplands where 2G—17 ranked third * , ^

Co-1 and TI1V-2 ranking seventh and 8th in uplands in the 
present trials were reported to occupy the first rank at four 
centres and at one centra respectively in a trial with 13 
varieties at 9 centres (Anon.,. 1981 a)» These varieties, 
however were better than many varieties in the present study 9



but not the leading ones as reported. At both the situations, 
Gangapuri had given the lowest pod yield and the reported highest 
pod yield of this variety in a trial with 7 varieties (Anon*
1978 a) is not in agreement with the present performance. In 
another trial with 7 varieties, Baaachandran and Venketeswaran
(1980) reported that Gangapuri ranked first with 64 per coat 
more yield than the check, TMV-9 In kharif 1973 s while in 1974,
Its yield was 13 per cent less* This report is also not in 
conformity with the results in the present trials.

In addition to the above reports of great varietal diversity 
for pod yield, Chandramohon et al. (1967), Patil arid fhakare
(1969), Dixit et al. (1971), Sivasubraaoniaa et al. (1977),
Anon. (1979 a, 1980 d, 1981 a, 1982), Bolton (1980), Gautreau 
end Depins (1980), IJigani et al. (1980), Patra (1980), Sao (1980) 
and wjibale and Kieyoaba (1980) have also reported wide variation 
among varieties for pod yield in groundnut.

The varieties showed significant variation for 100 pod 
weight among themselves in the two situations. The character 
also varied between the two situations in eveiy variety*
Similar to the present observation, significant differences 
between varieties in 100 pod weight were reported by Venketesuarsa 
(1966), Jaswal end Gupta (1967), Majundor et al. (1969), Dixit 
et al. (1970), Sangha (1973), Patil (1978), Ramachandrm and 
Vehketeswaran (1980), P.ao (1980), Sridharan et al. (1980) and 
Anon.- (198& a, 1982). Pod weight in the present trial was 
generally more in the rice fallows than in the uplands.



Relatively lower number of pods In rice fallows might have lead 
to the higher pod weight than in uplands* . 100 pod weight ranged 
from aa low aa 53*7 g in Pollaehi-2 and 70*6 g in ICG-G1-240 to 
as high as 113.5 g in K-13 and 142.4 g in EC .36892 in uplands 
and rice fallows respectively* In a trial with 20 varieties, . 
Anon. (1982) repox'ted that 100 pod weight varied from 63 to 121 g. 
Pod weight in the top ranking varieties were far higher than 
that In the two recommended varieties.

100 kernel weight of the varieties was different in the 
two situations. The trait also showed significant interaction 
between varieties end situations. In consensus with the present 
result, differences between varieties in 100 kernel weight were 
recorded by Veaketeswaran (1965), Sangha (1973), Kabarajaa et al. 
(1978), Ramaehendrsii and Venketeswaran (1980), Rao (1930), 
Sridharan et al. (1960) and Anon* (1981 a, 1982). Varieties 
with higher pod weight are generally having higher kernel weight 
as per expectation. Similar to 100 pod weight* 100 kernel weight 
was also the highest for 34-13 in uplands whereas in rice fallows 
it was the highest for EC.119704* 100 kernel weight of TMV-2 
and. TMV-7 was lower at both the situations* TO-14 recorded 
high kernel weight* ' - '

FJL̂ xIy significant differences were seen among the varieties 
with respect to dryage percentage of pods in the two situations 
and between the situations in the same variety. Dixit et el.
(1971) and Chendola et el. (1973) also noticed varietal variation 
in dryage percentage. TMV-9 in uplands and EC.112027 in rice 
fallows had the aaximm dry age percentage whereas the minimum



was in Gangapuri at Doth the situations. The low value' of 56.2 
for EC.119704 had lowered' this variety from its first rank in 
fresh weight of pods to the 8th rank in dry pod yield. TMV-2 
was on par with the top ranking varieties in’uplands. In the 
rice fallows TMV-2 and TMV-7 were on par hut had lower values, 

Shelling percentage, one of the important economic traits 
in groundnut, showed high variability between varieties in the*' 
two situations end between situations in individual varieties.

 ̂In conformity with this result, Yenketeswarsn et al. (1980) 
noted that shelling out turn is a highly variable genetic 
character influenced considerably by environmental factors.
Dixit et al# (1970), Khangura and Sandhu (1973), Kushwaha and 
Tavar (1973), Mohammed et al. (1973), Kumar and Tsdav (1973), 
toon. (1930 d, 1302), liigarn et al. (1980) and Hao (1980) have 
also reported vide varietal diversity in shelling percentage.
The shelling percentage ranged from the minimum of 52.3 in 
Gangapiari and 57.4 in Big Japan to the maximum of 80.2 and 81.4 
in KG-51-24 in both uplands and rioe fallows respectively. For 
Gangapuri, Eamachaadran and Venketeswaraa (1980) also recorded 
low shelling percentage* Kuriakose (1981) recorded that ©helling 
percentage ranges from 74*93 to 82.90 per cent in twenty six 
varieties studied by him while toon. (1982) reported that it 
ranges from 66,75 to 75.45 per cent in seventeen varieties tried. 
The two recommended varieties (TMV-2 and TMV-7) and the two 
promising varieties (TG-14 and Spanish Improved) have high 
shelling out turns at both the situations. It is. seen generally 
that higher the pod and kernel weights, lower is the shelling
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percentage* therefore the negative correlation reported by 
Kushwaha and Tawsr (1973) end Kuriakoee (1901) between shelling 
percentage and pod and kernel weights holds good in this case. 
Hence pods and kernels of medium gise are desirable*

I ' * ’ > . ■ r

The differences between varieties in oil content in the 
two situations and between, the two situations in individual 
varieties were significant* Khangara and Sandhu (1573) and 
Kushwaha and Tawor (1973) also reported high variability with 
regard to oil content among varieties* EC .36892 (42*4$) in 
uplands end M-13 (42*1$) in rice fallows gave the lowest while 
AH-S915 (53*6$) in uplands and 8-7-5-13(5 4,2$) in rice fallows 
gave the highest oil recovery* Sfcany (1979) and Kuriakose .
(1981) reported a range of 50 to 96 per cent and 43*6 to 52.6 
per cent respectively for oil content* But Horden (1980 a) 
reported a higher range for oil content from less then 40 to 
over 60 per cent. In the uplands, the oil contents of TMV-2
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and TG-14 were on par but lower than that of Spanish Improved*
In the rice fallows, TMV-7 and TMV-2 were on par with Spanish 
Improved and TG-14 respectively* Thus all the proud sing 
varieties had high oil contents.

Varieties with higher oil content had generally smaller 
kernels and vice-versa* This is in agreement with the reports 
of ELsaeed (1967) that there was negative correlation between 
oil content and seed weight; and that of Patil (1972) that oil 
content and 100 kernel weight had negative correlation* Mohammed 
et al* (1973) also reported that high oil content was positively 
correlated with small kernels*
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Both under upland end rice fallow conditions, the varieties 
differed in their protein. contents* In individual varieties It 
also varied with the situations* The highest protein content 
was recorded in M-13 followed by TG-14 at both the situations* 
TMV-2 and TMY-7 had given low protein values as compared to 
those with high protein recovery* Such significant differences 
between varieties in protein content were recorded by Khangura 
and S«odhu (1973)» Kushwaha and Tawar (1973) and Shany (1979)* 
The protein content ranged from 22*5 to 31*5 par cent in uplands 
end frosi 22*9 to 29*9 per cent in rice fallows* Under both the 
situations, TMV-10 yielded the lowest, protein out-turn (22*5 and 
22*9 per cent respectively).* .

A critical evaluation of the oil and protein contents in 
the different varieties revealed that, in general, oil content 
was low in varieties with. high, protein, content and vice-versa 
at both the situations. This is in conformity with the observa
tion by Shony (1979) that forms with high protein content tend 
to have low oil content and vice-versa* Moreover, protein 
content is generally more in bigger kernels in both, the 
situations whereas oil content was more in email kernels. These 
associations indicates that selection and breeding for high 
oil content end high protein content has to be taken up 
separately and the possibility of developing genotypes combining 
the two traits is remote*

The performance of the thirty selected varieties including 
the two standard varieties, via«5 TMV-2 and TIW-7 revealed that 
the varieties varied profoundly in yield end all other
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characteristics under the traditional uplands during kharif and 
the potential non-tro&itional rice fallows during Sumer* Under 
the upland conditions* TG-14 (4650 kg/ha) gave the highest pod 
yield followed by Spanish Improved (4556 kg/ha)* Both of then 
were far superior to the recommended varieties* vis.* TMV-2 
(5428 kg/ha) and TMV-7 ( 2694 kg/ha) • In the ease of other 
attributes of economic importance such as number of mature pods 
per plant* haulms yield, duration upto maturity* 100 pod end 
kernel weights* shelling percentage* oil and protein contents 
the two promising varieties are either superior to or on par 
with the recommended varieties indicating that they are generally 
desirable* In number of mature pods per plant TG-14 ranked first 
and Spanish Improved fourth and in haulms yield they were second 
and third respectively. In duration upto maturity the two 
promising varieties are on par with the better of the two standard 
varieties* vis., TMV-2. The pod and kernel weights are also 
desirable* The shelling percentage of the varieties was also 
high with T5.0 and 74.4 respectively. The oil and protein 
contents were also satisfactory- TG-14 and Spanish Improved 
recorded 48.2 and 48.4 per cent oil and 25.8 and 26.9 per eent 
protein respectively.

In the summer rice fallows, the highest pod yield was 
obtained from TG-3 ( 3238 kg/ha) followed by Pollaohi-2, Spanish 
Improved, and TG-14* A H  these varieties were significantly 
superior to the recommended varieties TMV-2 and TMV-7. Here 
also, the top ranking varieties were either superior to or on 
par with the recommended varieties in other important characters
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like number of mature pods per plant, haulms yield, duration 
upto maturity^ 100 pod and kernel waists, shelling percentage, 
oil and protein contents. The number of mature pods per plant 
was the maximum in Pollachi-2 (18.25) followed by TG-3 (16*87) * 
Spanish Improved, TO*14 and TMV-2 produced 15*97, 15*17 and 
13,80 pods per plant respectively. As in uplands, generally 
higher yielding varieties produced more number of mature pods 
per plant in rice fallows also* In duration upto maturity, the 
promising varieties compares more or less well with the recommended 
varieties. But none of the varieties uq$$ found to mature in 
90 days or less. Therefore the promising varieties have to be 
corrected for earliness since the majority of the rice fallows 
have a maximum gap period of only 90 days. The pod Kid kernel 
weights and haulms yield of the promising varieties were also 
high, The shelling out-turn of TG-3, Pollachi-2, Spanish Improved, 
TG— 14 and TMV-2 were 73*1, 77,6, 72*9, 70.2 and 76.5 percentages: 
respectively • The oil content in the above varieties was 47*3, 
46,3, 47*9 , 46.9 and 47.0 respectively• The protein content of 
the promising varieties was also satisfactory.

The pooled analysis of data for the two situations revealed 
that the varieties vary significantly from each other for all 
the characters except number of immature pods per plant gad 
haulms yield. This analysis had further brought out the profound 
influence of the environment on yield and other important 
characters by the significant SP® ratio for situations x 
varieties. Thus it is quite intruguing that all the important 
characters differ considerably from the uplands during khorif



to the rioe fallows during Burner. Therefore, programmes of 
improvement in this crop can he efficient if only it is situation 
specifio•

It is well known that groundnut ia an 'unpredictable legume' 
and Patra (19B0) has correctly stated that its performance depends 
upon the action and interaction of a number of factors, This 
can be one of the major reasons for the proverbial instability 
in groundnut production as remarked by Pra3ad and Kaul (1980 a).
The observation made by horairaj (1900) that the yield performance 
of one and the same variety varies from place to place end from 
season to season and his suggestion for the multilocational testing 
of varieties holds good in this context. By and large» the idea 
of Hammons (1976), that the key feature of the breeding systeam 
should be the incorporation of stability to environmental 
variations while retaining genetic diversity ip Immensely 
meaningful. The opinion of Jensen (196?) that genetic and 
phenotypic diversity of crops should be accepted as a desirable 
goal in plant breeding programmes appears complementary to the 
above ideas. In the present evaluation, though the varieties 
varied abundently in yield and other attributes of economic 
importance from one situation to the other, TG-14 and Spanish 
Improved were found to be consistently superior in yield both 
under upland and rioe fallow conditions. In the preliminary 
evaluation too, these varieties were promising uniformly in 
uplands and rice fallows. Besides their higher yields In the 
two situations, these two varieties are also better in other 
economic attributes such as haulms yield, 100 pod and kernel
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weights, shelling percentage, oil and protein contents* In 
short, it is clear that the presently recommended varieties 
can efficiently he substituted by these two varieties so that 
the productivity of the crop in the state can be enhanced to a 
considerable extent in the immediate future* The statement of 
Norden (1980 a) that introduction and selection is still a 
satisfactory means for the genetic improvement in groundnut is 
thus amply substantiated.
Induced mutagenesis

Mutation breeding has been generally accepted as a 
complementary method of crop improvement* It is probably the 
best method where the objective is to effect a specific change 
in otherwise acceptable genotypes. TG-H and Spanish Improved 
were found to be adapted and promising with more or less stable 
performance and yield potential under upland condition® during 
kharif as well as in rice fallows during summer. But they are 
longer in duration by about 15 days under summer rice fallow 
conditions as there Is a gap of only around 90 days available 
during this season* Itice fellows in Kerala is one of the non- 
traditional potential areas for large scale cultivation of 
groundnut* But as pointed out aptly by Hair (1978)» the lack 
of adapted promising varieties maturing in 90 days or less is 
the limiting factor for commercial production of groundnut in 
summer rico fallows. As such, the prime objective for induced 
mutagenesis in the present investigation is to evolve promising 
genotypes maturing in 90 days or less to fit in the rice based 
cropping system, during the summer season. The efficiency of
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groundnut in increasing production, economic returns and soil 
fertility when included in wetlands during summer had been 
proved by Anon* (1978 b) and Saeidhar (1978)*

The recommended variety TMV-2 and the two promising varie
ties, vis*, TG-14 and Spanish Improved were treated with three 
doses each of gemma rays, vis*, 20, 50 and 40 krad and the 
results.of the study are discussed below*
(1) Effects in the generation

Germination of seeds was reduced by gamma rays and a 
progressive decline in gemination with increasing dose was 
noticed in all the varieties* This is in consonance with the 
earlier findings of horairaj (1979) and Sivasubramoniam (1979)* 
The reduction in gemination can be due to the effect of 
irradiation on the chromosome compliment or Quo to adverse 
physiological effects, ,

The survival was reduced by gemma rays in all the three 
varieties. The relationship between the percentage of survival 
end dose of radiation was inverse. This Is In tune with the 
earlier reports by Gregory (1968), Sivasubramoniam (1979) end 
liatnaswamy, (1980). The frequency of survival could be an index 
of the poet germination mortality as a result of physiologic 
or toxic effects of radiation, .

Seduction in plant height was observed in all the three 
varieties on the 30th day and the effeet was dose dependent*
Tliis observation is in line with the earlier reports by Shivaraj 
and Rao (1963), Patil (1966), Rerry (1968), Sinha and Roy (1969) 
and Rorairaj (1979). The inhibition of growth could be due to



cytologicai sad physiological changes induced in the cell. 
Jagatheasn. and Bari C1963) have Disserved changes in auxin levels. 
Inactivation of vital enzymes, especially those concerned with 
respiration was noted by Oasarett (1968). The height reduction 
noticed on the 45th day was negligible Indicating that the 
deleterious offsets of radiation would have been overcome through 
replacement of damaged zones in the affected plants by the 
miin̂ ured meristesu

Kivi (1962) had stated that reduction in pollen fertility 
in plants is a reliable parameter indicating the effectiveness 
of mutagenic treatment. In the present investigation, the 
fertility decreased with increasing doses of gamma rays, though 
the pattern of reduction was different in the three varieties. 
Results of similar trend were recorded by Bhatt et al* (1961), 
Gregory (1368), Prasad (1972) and Mouli and Patil (1976). 
According to Gaul et al. (1966), the cryptic structural changes 
in the chromosomes and chromosomal aberrations are the causes 
for 14̂ sterility following radiation treatments* Mutagen induced 
sterility may be caused by chromosome mutations, factor nutations, 
cytoplasmic mutations and physiological effects.

Plants with chlorophyll deficient sectors were found in 
the M.j generation in all the three varieties in low frequencies. 
Such chimeric plants had been reported by Bliquex et al. (1961), 
Patil (1966) and Sinha and Hoy (1959). Gaul (1961) reported 
that the type of chimorism varied with the dose of mutagens. 
Consequent to mutagenic treatments, chlorophyll deficient spots 
were observed in the generation of legumes by Blixt end
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Gelin (1965). They observed a close correlation between leaf 
spotting and mutation ■ rats end advocated Its use as a criterion 
for selecting plants for securing a hi^ier yield of mutations 
in the Mg generation.

Various sorts of morphological abnormalities were detected 
on the Mij plants of all the three varieties* Among the. abnormal 
plants, stunted and dwarfs are important* Burlier workers like 
Aeiiri and Goldin. (1965), Sanjeeviah (19&7)* Prasad (1972) and 
Mouli m & Patil (1976) also had recorded different types of' 
abnormal plants* Production of dwarfs may be due to the inacti
vation, of respiratory enzymes by radiation. -
(ii) Bffeots in the generation ' '

Chlorophyll mutations have been widely employed for 
assessing -the effectiveness of mutagenic treatments in higher 
plants* The frequency of chlorophyll mutations increased with 
increasing doses of ^sma rays- in all the three varieties. This 
finding is in agreement with the earlier reports of Arzumanova
(1970) and Sivasubraisoniaa (1979)* '

Albino, Xantha, Ghlorina end Viridis are the chlorophyll 
mutants observed and the relative percentages of these mutants 
varied in the different treatments* A wide spectrum of 
chlorophyll mutations have been recorded by Patil and Bora (1963), 
Gregory (1966), Patil (1975), Tai et ol. (1977) end 
Sivasubramonlsin (1979)* In the present study vii’i&is was the 
most frequent type of chlorophyll mutation whereas albino was 
the least *

The effectiveness and efficiency of mutagenic agents
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depend on the nature of the organism as a whole as well as the 
specific properties of the tissue treated in addition to the 
properties of the mutagenic agent* Groundnut had been proved 
to be an apt material for genetic improvement through induced 
mutagenesis and gamma irradiation was utilized successfully 
by many workers like Shlvaraj end Rao (1965), Sanjeeviah (1967), 
Msnon et al. (1970), borairaj C1979)» Sivasubramoniam (1979), 
Prasad and Kaui (1980 b) and Ratnaswemy (1980).

Ko definite relationship was seen in the present study in 
any of the varieties between dose© of radiation and mutagenic 
effectiveness. In IW-2 and Spanish Improved, effectiveness 
was the highest at the highest dose of radiation tried (40 krad) 
and in l’G-14, it was at the intermediate dose (30 krad)*

She biological parameters such as lethality, injury end 
sterility were considered in determining the mutagenic efficiency. 
As in the case of mutagenic effectiveness, mutagenic efficiency 
too did not show any specific relationship with radiation doses 
in the three varieties* Sivasubramoniam (1979) concluded that 
30 kfsd is the most efficient dose of gamma rays. Differential 
response of genotypes to varying doses of mutagens were reported 
by many workers like Bliquer et si. (1961), Loesh (1964), Ashri 
end Goldin (1965)4 Prasad (1972), Boralraj (1979) end Hatnaswany

i
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A number of mutants of practical utility were isolated 
during the present investigation. Early flowering and early 
maturing mutants were recovered from all the three genotypes. 
Generally early flowering plants were tiarly maturing as well.



Sis mutants in TMV-2 and three each in TG-14 and Spanish Improved, 
maturing ae early ao In 85 days were isolated. It may be noted 
that TMV-2 end TG-14 had taken 106 days and Spanish Improved 
104 days for maturity* Thus a reduction of 19 to 21 days in 
maturity was seen in the early mutants. Twenty two mutants 
maturing in 90 days and another 19 mutants maturing in 93 days 
were also isolated* Early mutants were reported earlier by 
Patil and Thafcare (1969) cud Borairaj (1979)* The exigent 
varietal requirement was thus achieved by isolating mutants maturing 
in 85 to 95 days. Some of tire early mutants combine desirable 
atrributes like short and compact canopy, larger number of pods 
and dark green leaves* They could be used directly or in cross
breeding programmes and no doubt, will pave the way for the 
efficient harvest of sunshine falling abundantly unhindered on the 
summer rice fallows as vegetable oil end protein*

late flowering and late maturing mutants were also isolated* 
Such mutants were reported by earlier workers like Patil (1966) 
and Gregory (1968). As expected, all the late flowering mutants
were late in maturity as well*

Some of the stunted and dwarf mutants hod short stature 
and profuse branching giving them a bushy appearance*. In such 
plants the main shoot apex stops growth and differentiation 
very early in the ontogeny while the axillary buds carry on 
further growth* San^eeviah (1967) observed varying frequencies 
of dwarf mutants under different doses of radiations* They 
reported that such mutants were more frequent with gamma rays
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than with x-reys9 suggesting that the locus or loci concerned 
are more sensitive to gamma rays than x-rays. Anon. (1960), 
Patil (1966), Mouli and Patil (1976) end Dorairaj (1979) have 
also reported dwarf mutants.

Tall mutants as well as a very compact mutant were 
isolated in the present study. The increased height in the tall

' , s '

mutant was due to the longer intemodes. The compact mutant 
was with dark green leaves and failed to set pod. The very 
compact nature of the mutant is due . to the retarded growth of 
the main shoot. The intemodes and petioles were compressed. 
Hammons (1953 &) reported a ’Cup mutant’ characterised by a 
complex of morphological features which were ascribed to 
pleiotropic effects of a single gene. Mouli and Patil (1976) 
had isolated a mutant itfith suppressed growth of primary brandies 
and reduced pod setting.

The non-branching mutants observed during the present 
investigation are rare in groundnut. Soul-spreading mutants 
were obtained from bunch parent • Mutants with altered habit of 
growth had been reported by Anon, (i960), Gregory (1968)* Sinha 
end Roy (1969) and Arzumanova (1970).

Viable mutants with changed leaf size* shape, colour 
and leaflets such os little leaf, mutant, curly leaf mutant, 
narrow leaf mutant, dark green mutant and mutant with six leaf
lets were noticed in the present work. Leaf mutants of these 
sorts were reported by groundnut mutation, breeders like Gregory
(1956), An on. (i960), Bhatt et al* (1961), Emery et al. (1965),

b .Gregory (1968), Doraira^ (1979) and Prasad and Kaul (198<J). .

221



zifs
Kuta&ts with altered pod characteristics were also 

isolated. These include small po&ed mutant, bold poded mutant, 
deeply pod constricted mutant, shallow pod setting mutant and 
single kernel mutant. Such mutants have been reported by 
Gregory (1356 b), Patil (1966), Mouli and Patil (1976) and 
Boralraj (1979). Dossuant mutants were also detected during this 
study as reported earlier by Patil (1956) and Prasad and KanX 
(1980 b).

In scelg of the viable mutants isolated several characters 
have similtanQously changed, Hammons (1955 a) recorded a *Gup 
mutant* characterised by a complex of morphological features 
which were ascribed to pleiotropic effects of a single gene..
Ashri and Goldin (1965) observed mutations involving two or 
three characters at a time and suggested that this soy be a 
pleiotropic mutant with qyndrone effect. The loss of a chromosome 
segment may also result in such effects as stated by Patil (1966), 
According to Muller (1956) such multiple phenotypic effects of 
mutation mi^it be due to the pleiotropic gene action or ’mutation 
clusters due to the clustering effect of mutagenic ionisations*.

In the present investigation on induced mutagenesis, in 
three selected groundnut genotypes, a wide spectrum of both 
academically and economically significant viable mutants have 
been isolated for immediate and future use. The results 
indicate that groundnut is highly suitable for genetic improvement 
through induced mutagenesis as suggested by Gregory (1956 b) 
and Uorden (1975) . The suggestion of Miara (1980) that induced ' 
mutagenesis is a tool for breeding for earliness in groundnut,



has proved to be significant *
The present investigation has thus brought out certain 

valuable informations of imediate and future utility in the 
genetic improvement of groundnut* The studies on variability, 
heritabllity, genetic advance, correlation and path analysis 
involving 80 divergent varieties in the traditional uplands 
and in the non-traditional but highly potential rice fellows 
during summer indicate the relative importance of the various 
components of yield* Shis information will serve as a valuable 
tool in effecting reliable selection for identifying varieties 
suited to upland3 and wetlands. It is evident that there is 
enormous genetic variability for the important characters end 
as such ample scope for, genetic improvement of this crop*
Further more, the study has enabled the formulation of the 
concept of a * Plant type* in groundnut for the rainy and cloudy 
kharif in uplands as well as the hot and clear summer in rice 
fallows*

The evaluation of varieties under the upland and rice 
fellow conditions brought out that the varieties varied widely 
within and between the situations and that the environment plays 
a vital role in the expression of the different characters* 
TG-14 in uplands and TG-p in rioe fallows ere the highest 
yielding and were far superior to the recommended varieties* 
However, TG-14 and Spanish Improved are consistently superior 
at both the situations. The high yield: potential of these 
varieties can be further confirmed by multilocatibnal testing 
and then recommended for large scale cultivation. This will
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enhance tli© production of the crop in the State in the immediate 
future. Cert sin varieties are giving satisfactory pod yield as 
well as very high, haulms yield* Hence the possibility of utilising 
such varieties as ’dual purpose varieties* for vegetable oil and 
green matter has to be explored* '

A large number of mutants of academic and practical signi
ficance were isolated following gemma Irradiation. Barly maturing 
mutants fitting well with the rice based cropping system are of 
great practical utility. Some of them are dwarf and compact with 
larger number of pods. They can be utilised directly for the 
summer rice fallows or can be used as the genetic basis for 
further cross breeding programmes* The yield potential of these 
mutants have to be further evaluated* It is sure that these early 
mutants will pave the way for the efficient and wide spread 
harvest of sunshine from the rice fallows of our State* The 
dwarf end compact mutants isolated can be more ideal for companion 
cropping with tapioca and deserves further evaluation in this line* 
The popular varieties are generally too excessive in vegetative 
luxuriance and as such have low harvest index* Some of the 
mutants isolated are dwarf as well as compact with dark green 
leaves without excessive vegetative growth and such mutants are 
worthy of exploitation * The genetic resources gathered and 
evaluated in the present endeavour will thus be of great value 
in future programmes for the genetic improvement of the crop
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in the State.

22 i



SUMMARY



mmmi

Babanoiag the productivity of groundnut, the moat important 
oil seed crop of the country* is an urgent need from economic and 
nutritional points of view* Groundnut io a legume with wide 
adaptability having a number of advantageous attributes* In 
Kerala* the crop is traditionally cultivated in uplands during 
Hiarif * A non-traditional# but potential area for this crop In 
the State io the summer rice fallows* However, no systematic 
work for the genetic improvement of this crop has bean undertaken 
in this State* Collection and evaluation of gorsaplaem is an 
essential pre-requisite for sa efficient breeding programme* 
Biometric studies on economic, attributes with reference to the 
specific situations will be of great value to the breeder in 
effecting, selection. Evaluation of available materials can yield 
results of immediate utility* The deficiencies, if any, in the 
materials so identified could be rectified by corrective breeding 
proceedurea. The present investigation was planned and undertaken 
with the above objectives* The salient results obtained and 
conclusions drawn ere summarised here.

A gerapissm of 88 divergent varieties of groundnut belonging 
to the three habit groups were collected from, various centres and 
put to preliminary evaluation in uplands during kharif 1980. Five 
more varieties were collected and the entire germplasm of 93 

entries were evaluated in rice fellows during summer 1981.



Eighty varieties were selected for biometric stadias in 
the uplands during kharif and rice fallows during summer* The 
trials were laid out in Randomised Block Design replicated thrice* 
at both the situations for the estimation of parameters of 
variability correlation and path analysis. Bata were recorded on 
23 metric characters. Analysis of variance was done to test the 
significance of varietal differences for all the characters at 
the two situations. Estimates of genotypic, phenotypic and 
environmental coefficients of variation, heritability in the broad 
sense, genetic advance at 5 per cent intensity of 0election end 
correlation coefficients at genotypic and phenotypic levels 
between yield and the other twenty two characters end among 
themselves were computed. Rath coefficient analysis for pod yield 
at the genotypic level was also made for the two situations 
considering eight characters as causal factors, vis., number of 
flowers, length of top, number of basal primary branches, fresh 
weight of pods, haulms yield, number of leaves,1 number of mature 
pods and 100 pod weight.

The varieties differed significantly for all the 23 
Characters in uplands during kharif and rice fallows during summer. 
The wide variability in respect of all these characters between 
the varieties at both the situations was further demonstrated by 
the vast differences in the mean values. The varieties gave 
differential performance at the two situations* The influence of 
the environment on the expression of the various characters, in 
general, was very high. The parameters of variability showed 
considerable differences among the characters within end between
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the situations. There were also differences .in the direction and 
strength of relationship between characters from one situation to 
the other* .

During kharif to uplands, tho g.c.v. was the highest for pod 
set followed by number of branches, haulms yield and. number of 
mature pods# Dry pod yield showed moderate g.c.v. Oil content, 
duration upto flowering and maturity had low g.c.v. and p.o.v. 
Humber of tomatura■■ pods and branches had very high p.c.v. E.c.v. 
was the highest for number of immature pods and the lowest for 
duration upto maturity followed by shelling percentage. Herit
ability was high for spread of flowering, duration upto maturity, 
100 pod weight,. 100 kernel weight and Shelling percentage. Pod 
yield had got moderate heritability, Genetic advance was high 
for pod set, number of branches, haulms yield, number of mature 
pods end flowers. Oil content, duration upto .flowering and 
maturity recorded low genetic advance. High heritability combined 
with high genetic advance and g.c.v. was seen.for pod set and 
number of branches. High heritability coupled with high genetic 
advance was shown by number of flowers, haulms yield and 100 pod 
weight . Moderate heritability and genetic advance were noticed . 
for pod yield and number of mature pods. High heritability and 
moderate genetic advance were found for spread of flowering, 
plant height on the 50th day and 100 kernel weight whereas high 
heritability and low genetic advance were seen for dryage and 
shelling percentages, duration upto flowering and maturity and 
oil content.
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Yield was highly correlated positively with fresh weight of 
pods* number of nature pods, pod set, number of immature pods and 
dryage percentage of pods at the genotypic and phenotypic levels* 
bays to Eatorlty and 100 pod weight moderately at the genotypic 
level and ntsaber of flowers highly and number of basal primary 
branches moderately at the phenotypic level were also correlated 
with pod yield* Highly significant negative correlation of pod 
yield was seen with plant height on the 50th day sad moderately 
significant negative correlation with hei^rt of main shoot and 
length of top at the genotypic level* the fresh weight of pods 
was found to be correlated significantly end positively with

i ■ '

duration upto flovrering, number of branches on the 50th day, haulms
’ s " - r

yield, number of mature pods, pod set, number of immature pods and 
100 kernel weight * Humber of mature pods was correlated positively 
and significantly with fresh weight of pods, pod set and number 
of immature pods* Si®aifieont negative correlation of number of 
mature pods with 100 pod weight and 100 kernel weight was noticed* 
Haulms yield, registered significant positive correlation with 
duration upto flowering end maturity, number of branches end leaves 
on the 50th day, number of flowers, height of main shoot, length 
of top, number of base! primary branches, fresh weight of pods, 
number of leaves and 100 pod and kernel weights*, fhere was 
negative correlation for 100 pod and kernel weights with shelling 
percentages tout high positive correlation was seen between 100 
pod end 100 kernel weights, the correlation between oil content 
and 100 kernel weight was negative*



Fresh weight of pods, 100 pod weight* haulina yield and 
number of mature pods had direct positive effects on pod yield* 
Fresh weight of pods had positive indirect effects via length of. 
top, haulms yield* end number of mature pods* The indirect 
effects by 100 pod weight .through haulms yield end number of 
mature pods were positive* Haulms yield was noticed to exert 
positive indirect effects on pod yield via fresh weight of pods, 
number of mature pods and 100 pod weight* Humber of mature pods 
had positive indirect effects via all characters except haulms 
yield and 100 pod wei^it. But length of top, number of basal 
primazy branches, number of leaves sad number of flowers exerted 
negative direct influence on pod yield. The residual value , 
obtained was very low Sndieating that this model covers almost 
tbs entire genetic, variability for pod yield,

The studios on correlation and path analysis indicated 
that genotypes of medium duration with medium compact caaojy, 
large number of basal primary branches of short internodes, 
moderate nuoiber of dark green leaves, moderate number of flowers 
end setting, more number of medium slsed pods of heavy weight will 
give a high yield of fresh pods which with a high dry age , 
percentage will result in a bumper crop in the uplands during ,
kharifV . .

In summer rioe. fallows, the number of branches on the 50th 
day showed the highest g.c.v* followed by number of branches 
and pod set whereas it was the lowest for duration upto maturity 
followed by oil content* sholling percentage and duration upto

£3«
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flowering* P.e.v. was the maximum for number of branches on 
the 50th day while it was the minimum for duration upto maturity* 
Humber of immature pods recorded the highest e.c.v, while duration 
upto maturity recorded the lowest* Pod yield registered high 
p.c.v* and e.c.v, than g.c.v. Generally g.c.v, was less than the 
corresponding p.c.v. for all the characters m  that in uplands 
indicating the profound influence of environmental effects on 
all these characters*

Spread of flowering had got the highest heritohility in the 
broad sense followed by 100 pod weight, duration upto maturity 
and flowering. Fresh weight of pods recorded the lowest 
heritability followed by dry pod yield. Genetic advance was the 
highest for number of branches followed by pod set. It was the 
lowest for duration upto maturity followed by shelling percentage 
and pod yield. G *0 *v*, heritability and genetic advance were 
high for number of branches, flowers, leaves and pod set. Both 
heritability and genetic advance were high for number of flavors, 
spread of flowering, number of branches, leaves, pod set and 
100 pod weight . High heritability, but low genetic advance was 
seen for duration upto flowering and maturity, 100 kernel weight, 
shelling percentage and oil content*

Both at the genotypic and phenotypic levels, yield was 
highly and positively correlated with plant height on the 50th 
day, length of top, fresh weight of pods, number of mature pods, 
pod set, number of immature pods and dry age percentage. At the 
genotypic level, pod yield had high positive correlation with 
height of main shoot and shelling percentage and at the phenotypic
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level with siumber of flowers end haulms yield* Moderately 
significant positive correlation was also seen at the genotypic 
level between pod yield end oil content# At the genotypic level, 
pod yield showed highly significant negative correlation with 
duration upto flowering, number of branches and leaves on the 
50th day sad number of flowers whereas it was moderately signifi
cant with number of basal primary branches and number of branches. 
There was significant negative correlation at phenotypic level 
between pod yield and duration upto flowering.

Fresh weight of pods was correlated significantly and 
positively with plant height on the 50th day, duration upto maturity, 
height of main shoot, length of top, number of mature pods, pod 
set, number of immature pods and 100 pod and kernel weights. The 
number of mature pods was correlated significantly and positively 
with plant height on the 50th day, fresh weight of pods, pot set 
and shelling percentage. Length of top had positive correlation 
with plant height on the 50th day, duration upto maturity, height 
of main shoot, pod set, 100 pod and kernel weights and shelling 
percentage* Haulms yield, duration upto flowering and maturity, 
fresh weight of pods, number of leaves and pod set were positively 
correlated with oil content. Height of main shoot is positively 
correlated with plant height on the 50th day, duration upto 
maturity, length of top, fresh weight of pods, pod set, 100 pod 
and kernel weights and shelling percentage. Shelling percentage 
recorded positive significant correlation with dryage percentage 
and number of mature pods and negative correlation with 100 pod 
and kernel weights. 100 pod weight and 100 kernel weight had
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negative,' non-sigalfieant correlation with oil content. Highly 
significant positive correlation was seen between duration upto 
flowering and maturity and negative non-signifioant correlation 
was seen between pod yield and duration up to maturity suggesting 
the possibility of obtaining genotypes combining high yield with 
short duration.

Fresh weight of pods had the highest positive direct effect 
in the uplands. It also had exerted positive indirect effects 
via number of leaves and number of mature pods. Humber of leaves 
had the second highest positive direct effect and it had positive 
indirect effects through number of flowers and fresh weight of 
pods and negative indirect effects through length of top, number 
of basal primary branches, haulms yield, number of mature pods 
and 100 pod weight. Humber of flowers exerted appreciable 
positive direct effect and the indirect effects of number of 
leaves and 100 pod weight via this character were also positive. 
The, direct effect of number of mature pods on pod yield was 
positive, but low when compared to its very high positive 
correlation. length of top, number of basal primary branches, 
haulms yield and 100 pod weight had negative direct effeots on 
pod yield of which that by haulms yield was the highest followed 
by number of basal primary branches. The low residual effect 
testify that a very high proportion of the genetic variability' - • f 5 ■ '
towards pod yield had been included in the analysis.

The correlation and path analysis studies had given the 
clues for visualising an ideal plant type for the summer rice 
fallows• A plant with compact medium tall canopy with moderate
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number of basal branches of short interaodes, moderate number 
of derk green, leaves end early In. flowering, producing more 
number of flowers and setting more number of medium sized pods 
with heavy kernels of high oil content, will mature early and 
produce a heavy yield of fresh pods of high dry age and shelling 
percentages* Such a plant can be accommodated in less space so 
that productivity can be enhanced considerably from unit area in 
unit time*

In the preliminary evaluation at both the situations, all 
the varieties csme up satisfactorily, revealing the wide adapt a
bility of the crop# She varieties exhibited great variability 
in all characters in general and economic attributes like 
duration, yield of pods and haulms in particular at both the 
situations* The response of individual varieties also differed 
considerably with the situation suggesting that separate selection 
Should be done for each situation* Under upland conditions, the 
highest pod yield was recorded in AH-6915 followed by M-1 3 and in 
summer rice fallows in TG—3 followed by TG-19« However, a few 
varieties such as T5-14 end Spanish Improved were consistent in 
yield at both the situations and at both the situations they were 
superior to the two recommended varieties, vis., TMV-2 and TMV-7* 
Thirty promising varieties including the recommended ones were 
selected and critically evaluated under both the situations*

The analysis of variance for the characters done separately 
for the two situations revealed that the varieties differ 
significantly in all the 15 characters in the uplands during kharif 
and rice fellows during summer. The pooled analysis showed that
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all ■ the characters except length of top had changed according to 
situations. This again indicates that selection for the two 
situations has to be made separately. Generally varieties were 
earlier in flowering and in maturity in rice fallows than in 
uplands* In the uplands, Exotic-6 and in the rice fallows TG—17 
and EC *35933 were the earliest in flowering while M-13 was the 
lattest at both the situations* KG-61-240 and Jyothi were the 
earliest to mature in uplands (106*0 days) whereas Exotie-6 was 
the earliest in rice fallows (93*0 days). 'J C M V - 2  end TI1V-7 had 
taken 1*15*0 and 107*7 days in uplands and 106,7 and 93*5 days 
in'rice fallows respectively. At both the situations, 1-1-15 was 
the lattest in duration* Late flowering varieties were found 
to be late in maturity as well*

In length of top, 16-14 was the shortest while !MV«9 was 
the longest in the uplands • Under the rice fallows, Si-lV-2 was 
the shortest end Gangapuri the longest* Hie length of top was 
generally more in uplands than in rice fallows* The pooled mean 
of the character ranged from 74*3 cm in 2G-14 to 101*5 cm in 
TI4V-9* fhe number of branches ranged from the minimum of 6.6 in 
EC.112027 to the maximum of 16*0 in EC. 119704 in uplands and 5.1 
in B-353 to 14*6 in ICG-5859 in rice fallows* 1W-2 and IMV-7 
produced significantly lower number of branches than the top 
rankiug varieties at both the situations* In general, branching 
was' more in uplands than in rice fallows •

The number of mature pods per plant ranged from as low as 
10,57 in AH-6315 to as high as 23*10 in fG-14 in uplands and 
from 8*23 in Gengapuri to 18.25 in follaciii-2 in rice fallows.



208

The recommended varieties produced only significantly lower 
number ox mature pods then the better varieties* The number of 
immature pods per plant ranged from 2 *40 to 6 *33 in uplands end 
from 1*78 to 7*93 in rice fallows* Ifumber of mature pods were 
generally higher in uplands than in rice fallows a3 against the 
case of immature pods.

EG *119704 and ICG-3859 produced the maximum of 2223 g end 
the minimum of 1066 g respectively of fresh pods per plot in 
uplands whereas TGr3 and TMV-7 produced the maximum of 1584 g 
and the minimum of ,893 g in rice fallows, The three top ranking 
varieties in uplands, via,, EG*115704? TG-14 and Spanish Improved 
were on par, The top ranking variety in rice fallows, vis*, .203 
was followed by 8 other varieties including TG-14 and Spanish 
.Improved which were on par* Hence TG-14 and Spanish Improved 
were among the top ranking varieties in fresh weight of pods at 
both the situations# They were superior to the recommended 
varieties at both the situations* The fresh weight of pods per 
plot was higher in uplands than in rice fallows as the number of 
mature pods per plant*

The haulms yield per plot was the highest for ICG-3B59 at 
both the situations. In the uplands, TMV-2 and. TMV-7 were 
statistically on par with the top ranking varieties, but in the 
rice,fallows,. both of them were inferior to the top ranking 
variety. Contrary to fresh wei$it of pods, haulms yield was 
more in rice fallows them in uplands*

During kharif in uplands, the pod yield per plot was the 
highest for TG-14 followed by Spanish Improved, TG-17 end
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£0.112027. The two top ranking varieties wore on par and were 
superior to tlie recommended varieties# When the yield of the 
better recommended variety, vis#, TKV-2 was 5428 kg/ha, that of 
the top ranking variety, vis., 20-14, was 4650 kg/ha followed by 
Spanish Improved with 4356 kg/ha* Thus TG—14 yielded 36.43 
percentage over TMV-2. TG—3 was the highest yielding variety in 
summer rice fallows followed by PoXiachi-2, Spanish Improved, 
TG-14, £0.112027, Eollaobi-1, TMV-9, 120.33999 end EC .36832. All 
these nine varieties were statistically on par. They were 
superior to both of the recommended varieties • The yield per 
hectare of. TG-3 was 3233 kg while that of IMV-2, the better of 
the two recommended varieties was 2373 kg/ha. Thus the percentage 
increase of yield of the top ranking variety over the better 
standard variety was 36.14# TG-14 and Spanish Improved were found 
to be, however* egonsistently high yielding at both the situations. 
As the number of mature pods per plant and fresh weight of pods, 
pod yield was generally more in uplands than rice fallows.

Pollachi-2 and M-13 in uplands whereas KG-61-240 and 
£0.36892 in rice fallows had the lowest and the highest 100 pod 
weight respectively; the range being from 59.7 to 115.3 g and 
70.6 to 142.4 g. 100 pod weight of TMY-2 and TMY-7 in uplands 
were 85.4 g and 30.7 g and in rice fallows was 107*5 end 83.6 g 
respectively. In the case of 100 kernel weight also in uplands, 
PoUochi-2 end M-13 end in rice fallows, EC .21118 and EC . 119704 
xjere the lowest and the highest, the range being 34.0 to 78*7 g 
end 34,1 to 57.1 g respectively. 100 kernel weight of TMV-2 and 
TMV-7 in uplands was 49.4 and 42.7 g and in rice fallows was
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55 .4 and 40,8 g*
The dry age percentage was the highest in TKV-9 (73.2) in 

uplands whereas in the rice fallows it was the highest in 
EG.112027 (71.6), Both in uplands and rice fallows, Gamgapuri 
had the lowest with 56.0 and 51.3 percentages respectively* The 
shelling percentage ranged from 52.3 in Gangapuri to 80.2 
KG-61-240 in uplands. In rice fallows it was the lowest in 
Big Japan (57*4) and the highest in KG-61-240 (81,4).

The oil content ranged from 53.6 in AH-6915 to 42.3 per 
cent in uplands while in rice fallows it ranged from 42.1 per 
cent in M-13 to 54.2 in S-7-5-1 3. The oil recovery from TMV-2 
was 47,6 per cent and that from TMV- 7  was 45*0 in uplands and 
47.0 and 48,4 per cent in rice fallows respectively. In respect 
of protein content, both in uplands and rice fallows, M-13 was 
the highest with 31.5 and 29*3 per cents respectively. Protein 
recovery was the lowest for TMV-10 in uplands and rice fallows 
with 22.5 and 22.9 per cents respectively.

The performance of the 30 selected varieties In the uplands 
during kharif and rice fallows during summer revealed that 
varieties vary in respect of the different characters at the 
two situations and that the characters varied from one situation 
to the other. The promising varieties for upland conditions 
were TG-14 and Spanish Improved and for summer rice fallows were 
TG-3, Pollaehi-2f Spanish Improved sod TG-14, in that order. 
However, TG-14 and Spanish Improved were found to be promising 
consistently at both the situations with other desirable attributes 
like high shelling percentage, 100 pod and 100 kernel weights.
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The oil o M  protein recovery were also high. In yield, they ore 
superior to the reconnended varieties and ere sore or less equal 
in duration with them. As ouch these varieties can he utilised 
at both the situations with advantage as stability in yield in 
groundnut is a quite desirable varietal requirement*

However, none of the varieties were found to mature in 90 
days so as to fit well to the summer rice follows which are 
generally having a maximum fallow period of 90 days. There fore 
a corrective breeding programme was initiated to rectify the 
defect of late maturity in TKV-2, the better recommended variety 
end the two promising varieties, vis*, 16-14 and Spanish Improved 
through induced mutagenesis by treating seeds with gemma rays at 
three doses each vis., 20, 30 end 40 krad.

Germination of seeds was reduced by gemma rays and a 
progressive decline in germination with increasing doses was 
noticed in all the varieties in the generation. The survival 
was also reduced in all the three varieties and the relationship 
between the percentage of survival and doses of irradiation was 
inverse. A reduction in plant height was noticed in all the 
varieties on the 30th day and the effect was dose dependant.
It was. also noted that pollen fertility decreased with increasing 
doses of gamma rays, thou^i the pattern of reduction was 
different in the three varieties. Plants with chlorophyll 
deficient sectors were obtained. A variety of morphological

i

abnormalities were noticed, of which, stunted plants, dwarfs and 
leaf variants were the majority.
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The frequency of chlorophyll mutations in the ami Mg 

plant basis increased with increasing doeee of gamma rsys in all 
the three varieties,, the maximum being from TG-14* Albino, Xantba, 
Giilorina and Yiridio were the chlorophyll mtente observed and 
Viridia was the most frequent type whereas Albino was the least*
No definite relationship was seen in eny of the varieties between 
dose of radiation and mutagenic effectiveness* In TMV-2 and 
Spanish Improved, effectiveness was maximum at the highest dose 
of radiation, whereas in TG-14 it was at the intermediate dose. 
Mutagenic efficiency too did not show any specific relationship 
with radiation doses in the three varieties* TMV-2 and TG-14 at 
20 kred and Spanish Improved at 40 krad recorded the maximum 
mutagenic efficiency based on lethality* Based on injury the 
highest efficiency was recorded at 40 krad by TMV-2 and Spanish 
improved end at 50 kred by TG-14* In relation to sterility, 
mutagenic efficiency was the highest at 30 krad in TMV-2 and 
Spanish Improved whereas in TG-14, it was at 50 krad.

A wide range of viable mutants were isolated in the Mg 
generation such as early flowering, early maturing, late flowering, 
late maturing, dwarf, stunted, tall, compact, non-branching, ■ 
seal-spreading, little leaf, curly leaf, narrow leaf, dark green, 
multiple leaflet, sterile, small poded, bold poded, deeply pod 
constricted, shallow pod setting, single kernel and dormant seed 
mutants* In some of the mutants, simultaneous changes in a 
constellation of characters were noticed* The non-branching 
mutants observed are of a rare nature* The early maturing mutants 
isolated from all the three varieties are of great practice!
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significance. Some of them combine deairable attributes like 
short end compact canopy, dark green leaves and larger number of 
pods so that they can efficiently fit into the rice fallows 
during summer. They will facilitate the efficient harvest of 
sun shine getting abundantly unhindered in the rice fallows, as 
quality vegetable oil and protein..

The studies on variability, correlation and path analysis 
thus indicated the comparative importance of the different 
components of yield In groundnut to be made use of in the 
breeding of varieties suited to the two major areas. The studies 
also yielded clues for suggesting the ‘plant type1 for both the 
situations. The possibility of obtaining better varieties for 
the two situations through the exploitation of genetic variability 
through selection has been hi^ilightened. The varieties now 
identified as high yloldero in uplands and rice fallows and the 
ones with stable yield performance will be of immediate utility 
in enhancing productivity. The various viable mutants isolated 
can be employed to develop varieties which satisfy our requirement s. 
The short duration types isolated will aid the efficient 
utilisation of the wetlands during summer, being kept mostly 
fallow at the present.
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Appendix I* Mean values for 23 characters in 80 varieties la, 
uplands during Miarif •

SI* Name of 
No. varieties

Duration
untoflower-'
ing(days)mm ***** — mwm mmmm 
1

"Plant No.of 
height branches 
on the on the 90th 50th day day 
(ca)

_ _s..... . ....3

NO.oi 
leaves on the 50th 
day

4

Duration 
upto 
maturity (c*a ys)

5

No. oi 
flowej

' 6 ‘
1. EC*21127 29.0 '48.3 8.7 58.4 ‘ 110.0 126.0
2*. EC *21118 : 33.0 45.0 8.7 ‘ 52.4 114.3 122,0
3. EC ,116596 31.0 47.9 5.3 : 38.0 110*7 76.3
4, ICG-3®9 37.0 ' 42.5 17.7 ' ' 105*9 130,0 167,0
3. EC,21089 30,0 40.1 7.5 44,7 109.3 113.7
6. SC .115346 34.7 29.2 10.2 53.1 127.7 153*7
7- SC.21126 29.0 58,3 7.7 53,1 107.0 100.7
8. EC.24412 31.3 54.9 5.4 ; 40.7 116.3 114.3
9/ ISC.24420 31.3 46.3 6.4 42.5 122.7 80*0
10. EC,115676 29.7 63.0- 6.9 44*0 112.0 87.3
11. EG.25188 35.7 35.3 9,9 59.1 127,7 146.7
12, EC.24393 33.3 43.5 8.6 53.5 1 109.0 160*0
13* EC*117872 39.7 48,7 10.7 63.5 127.7 164.0
14. EC*39544 32.3 43.6 7,5 43.7 109.3 103*3
15* EC.21082 30,3 45.5 8.6 57,0 114.3 140.3
16, 10,9811 33.3 34.3 13.4 76,8 129.3 141 *0
17. EC *35009 30,0 43.9 ' 8.0 49.9 105.3 100.0
18. BO .24431 31 *7 47.3 8.4 00,1 • 105.0 * 154.0
19. EC ,21095 31.7 43.4 8.4 55.3 112*3 136,0
20. S-59-27 31.3 41.0 7.5 48.7 * 112.3 100^7
21. A-674 32.0 42.4 8.2 1 51.5 114.0 98.7
22. EC.2100 2$ *'3 45.7 7.2 49.7 109,3 97.0
23. EC .21121 37.3 42,8 11*4 57.9 130.0 . 130.7
24. 20.24446 29*0 49.9 6.9 48.9 120*7 109,3
25 * EC *11202? 31.7 44,7 7.7 47.2 112.3 156.0
26, SC.36890 32.3 31.7 8.1 70.1 127.7 130.0
27, 8-353 29.7 49.1 8.5 55.8 114.7 141,3
28. EC*117873 30.3 35.8 9.5 47.8 115.0 140,3



Slo HeSe of " -ihimr- ~ Plant *No. varieties tion height1 upto on the
flower- 50th
lag day(days) (cm)

1 2 _

Appendix 1 (continued)

29* EG.11132 29.0 55.5
30o- 10,9808 29.3 49.7
31* EG .21079 33,7 38*0
32* m .20954 39.0 36.7
33*- EC.66138 33*3 37.2
34*- EC .35999 30,3 49,3
35.- EC.21052 31.3 44.0
36. AH-S915 31.7 42*1
3T*' EC.24450 31.7 44.9
38. OAUGfl 32.7 38.2
39 * J-11 32,0 43.3
40* ■ 14-13 37,0 32,8
41. M-3 7 35,7 31.4
42.- SpanishImproved

32*0 45.1

4;>* S-206 29.7 51.9
44 * Dh-3-30 30*7 40*0
45., Jyothl 30.3 52.1
46. TMY-9 34.7 46,6

47. EMV-1Q 32*0 32,6
48. No.297 33.3 42*3
49. AH-Q253 32.3 46.7
50, AK-811 32.0 38,9
51. EC-21078 33.3 43.9
52. NO .70 31*3 47,8
53. USA**63 35.0 29*4
54. G.270 28.7 60,5
55. Eusola-319 29.0 59.4
56. OT-12 32.3 47.1
57. Almel N6.1 32*7 43.9

No .pf No.of Duration No, ofbranches leaves upto flowerson the on the maturity
50th 50 th (blaysj
day day

3 4 . 5 - 6 ,
6.9 46.7 110,0 . 153,3
6.5 49.3 115.3 133*3
9.3 56,7 122.3 124,3
13*2 70.3 130.7 94,0
8.7 48.7 129,3 106,7
9,4 52.9 111.7 74-0
8.9 59.9 110.0 160.0
10.1 62.3 120.0 10S.0
7.8 49*7 110.0 94.6
7.1 39.1 108.3 114.7
7.9 53.8 116.3 101.0
1.3*9 80.4 131.0 170.3

10.2 76.9 130.7 141.3
8*8 55.9 114.0 116.7

8.7 50,5 117*7 110.3
6,9 42.3 117.7 99.3
6.5 48,7 109,3 118.3
7.6 44,2 110,0 92.2
10*6 51.8 112.3 111,0
6,8 41.8 121,7 103.7
7*5 48.9 107.7 130.7
5,9 38,5. 118,7 104.7
7,3 45.4 109.3 94.3
7,4 43.7 110,0 103.3
6,8 41,9 110.7 130.0
8,3 51,3 108.3 92.3
6.5 47.9 107.7 90,0
r M 56.7 120.7 107.7
9 .7 53.9 114*7 121.3



Appendix I ( continued)

Ho,
Ham© of 
varieties

Dura
tion ..
npto
flower
ing
(days)

Plantheight
on the90th
day(cm)

Ho. ofbranches 
on the 50th 
day

Ho. ofleaves 
on the ■ 50th 
day

Duration Ho. of upfco flowers 
maturity 

(dc'-'/sy

M* ^
2 5 .. T T 5 6 _

58. KW-2 31*0 43*5 6.9 49*8 116*0 84.0
59. KGr6l-240 32.0 45,1 7*9 44 *0 110,0 138,7
60. USA-123 29*7 58,4 8.4 5 5 .4 105,0 88,7
61. TMV-11 £9,0 52,9 6,7 47*7 116,0 111*7
62. Pollaehi-2 32*7 48,2 7*3 46.5 107*7 105,3
63. AH *4218 31,2 49,9 7*5 49*6 111*7 87.3
64, 2G-3 26.7 48,9 8*2 44*9 114,3 102,0
65 , 2G-19 30,0 50,3 9*1 58,9 113,3 92.0
66, EC*21088 31 *0 55,9 7.6 49.7 124,0 93.0
6?. FfimM-X^lO-17 35*0 47*0 7,0 47*9 121,7 95.0
68, Spanishpeanut 32*7 40,3 8.3 53*4 119*3 140.7

69* Red Spanish 32^3 44.1 7*6 47.2 122.3 148.7
70. Pbilaehi-1 3 1 .0 51.4 7,9 60.3 109.3 88.3
71 i Eggtic-1 30.3 46.7 8.5 53.9 118.7 133.0
7 2; HM7-7 31.0 46*7 6,0 49.5 113*3 94.3
72, Gangarjuri 34,0 30,1 8.5 56 .8 123,0 65,3
74, Big Japan 34,3 34.3 11.0 60,2 126.0■ :■ 140,7
75* EO.20957 31,0 52,3 8,6 51,7 110.01' 174,3
76, HO.293 30.3 50,3 7*5 55,& 112.3si 124,3
77* AK-4128 54,3 57,0 7*9 50,1 126,0 132*3
76, Co-1 31.0 42,5 7.2 48,1 117,7 93*3
79* Uganda local 29*3 46,7 7*7 50,1 109,3 108,0
00. EG.21070 30,0 49,4 8,6 52,9 109,3 100,7

Range 26 .7 - 
39*7

29*2 - 
58,4

5.33 - 
17.7

38.0 - 
105,9

105*0 -
131,0

74*0 ■ 
174*3

G »D« 2.77 8.23 2*48 19.08 3.11 24.32



&X, Spread i-leight ' Sengtb" No .ofHo. of of Bain of top basal
flower- olioot (cm) primary
inQ('d&p> (cm) branches

Appendix IV (continued)

7 8 6 . .. to
1, 74.0 B3..7 88.5 6.9
2• 69,3 90.9 87.3 8,5 !
5. 49.7 117.5 117.5 6.1 *
4. 55.3 117.3 106,p 12,5 ‘
5* 42,3 90,9 105,1 7.3
5. 56,0 103.9 86.3 9.6
7. 68.3 95.0 93.0 7-9
8. 70.0 104,1 109.5 4.9
9, 55.7 85.7 85,6 5.4 '
10, 60.0 121,6 1-23.6 6 .5
11. 73.3 83.6 83.4 8.4
12, 68,7 102.5 102,5 7.7
13. 46.0 108,5 105,5 8.3 '
14. 57.3 89.7 91,2 6.7
15. 67.7 102.4 97,7 7.9
16, 60.3 66,1 66,1. 11.1
17, 57.0 99.7 99.8 7,5
18. 62.7, 104,5 97.9 7.6
19- 66,3. 75,7 75.8 7.3
2 0, 64 .3, 97.6 98.6 7.7
21. 45,0S 92*1 95.5 7.7
2 2. 64,0 , 68,2 88.2 8.0
23, 73*3, 31.7 81.7 9.3
24, 67.0, 113.3 113.3 7,0
25. 76.3. .94.9 94.8 6.3
26, 54.0 96.6 96.6 7.5
27, 61.0 87.7 87,7 7.4
28. 66,3 78.3 78.6 7,6

loTof Fresh Maulas “Tta .of No, of
bran- weight yield leaves maturechea of pods (green) pods

(g) per perjplent plant

11 12 13 14 15
9.3 29.6 82.8 . 89,1 22,9
10.9 32.1 ‘ 99.4 91.1 21.3

6,6 £1.6 79.9 ; 68.0 13.2
24.1 32,1 206,3 145.3 16,1
9,8 30,1 121.9 ’ 87.9 27.1.
14.4 34.3 111.9 123.1 11.6
1 0 ,1 8 .8 111.6 101.3 4.4

6 .1: 2 7 .8 100.4 83.4 14.9
7,5 25,5 58.6 76,7 14.7
3.1 26,8 75.8 91.7 15.7
12,7 26,3 122.1 98.5 15.1
9 ,6 : 3 1 .0 111,2 96.9 21.9
11,9 31.1 ' 95.3 105.3 10.5

0 ,2 24.8 104.2 89.1 18,3
9,7 33.6 126.0 104.9 31.7
18,3 ' 27.9 119.3 106.6 13.8
8.3 28.9 * 83.4 89.O 28.5
8 ,8 ■ 3 0 .8 ‘ 78.7 84*1 21.5

-•
CD 32.4 70.1 92.9 22.9

8.5 38.7 117.7 ■80.7 29.4
8.9 24 *4 69.0 98,2 32.7'
9.8 27.1 77.3 85.8 18.9
13,3 30,2 127.7 86.9 19.5

8,1 32.1 108.9 88,3 20 .7
8.5 36.1 86.8 86.1 20,9
10.5 21,8 77.1 111,6 12,3
9,5 2 7 .2 107.3 63,7 2 1 .8
13.0 28,1 76,0 93.5 18*2



Appendix I (continued)
SI* Spread Height Length No* of No* of Fresh Haulms No.of
No. of of main of top basal bran- weight yield leaves

flower- shoot (cm) primary ohes of pods (green)ingOHs) (cm) chan- (31 per
ches plant

tg)
7 8

29. 56*0 105.6
5 0. 6 7.0 107.8
31* 66.7 93.0
32. 64.0 109.9
33* 55.3 86*1
34 . 40.3‘ 109.6
35 . 64.3' 88*6
36. 52.3 99.1
37* 51.0 76*7
38. 69.0 ' 80.1
39* 70.3' 93.7
40 . 46.0 - 83*9
41* 55.0' 83.0
'42 . 62.0 ' 72.9
•43. 55.3’ 94.9
44. 67.3 - 93.4
45. 69.0 ' . 63,7
=46. 5 0.3 1 81,2
■47 , 46.0 ' 103.8

40. 63.3 116.3
49. 65.3 '89.4
50. 55.0 76.8
51. 6 7.7 98,0
52 . 55.7 107.9
53. 76.3 62.0
54. 56.3 112.2
55. 55.7 103.3
5 6. 71.7 104.3
57. 69.3 104.0i

9 10 11
103.6 6.5 8.5
107.8 7.2 8.3
93,7 7.5 9.6
109.9 11.5 20.1
81.2 11 w3 14.^

109.6 ' 8.5 10.1
89.4 7.7 9.7
90.8 8.8 12.5
76.7 7.9 9.1
00.1 7,6 9v5
93.7 3.1 * 9.4
83.9 12.9 22,2
83.0 4.5 13.7
72.9 8;1 ‘ 9*5
94.9 8.0 ‘12.3
93.4 7.6 9*5
97.0 6 .3 8.3
114.5 7.8 9.5
103.7 11.3 17.7
116.3 ,7.0 8.0
89.4 7.3 8.4
76.8 6.7 . 7.7
98.0 7.9 9.7
107.9 6 .3 .. 8.5

6 2.0 ,7.3 .10.3
112.2 7.8 9*7
103.3 7.0 , 8*1
104.3 7.7 , 8.5
104.0 8.5 11.5

12______ 13 14
24.7 94.1 ■ 83,6
53.8 90.5 ■ 88,2
30.2 102.7 . 90.1
47.1 185.3 126.9
26.7 104.4 96.8

38,3 115.1 102.7
34.3 112.5 100.2
31.7 128.3 108.3
26.2 81.4 91.8
32.0 104.9 77.3
36.3 99.9' 04.7
33.9 161.9 '126.8
28.1 101.4 123.5
39.7 69.6 108.5
27t4 84.5 ,101.1
39.3 106.5 108.7
31.1 71.'1 . 68.2
23.1 92.1 111.1
28.7 145.3 98.7
27.5 115.5 • 81.3
28.8 79.9 81.1
29.7 82.2 . 78.5
10,4 102.3 89.1
£9.7 100.5 77.9
25, .9 60.2 , 89.6
12.3 90.5 100.3
28,5 77.1 99.3
41.9 109.2 1 0 1.9.
32.6 128.3 99*9

No.Of
mature
pod©'per
plant

IS Z
14.1
19.4
22.2

2 1 .3
1 3 .3
21.9

2 4 .7
18.9
19 o  
20.1
27.9
17.7
14.1 
24.6 
22.0
22.5
25.3 
16.0
18.3
21.7
24.9
20.3 
8.9
19.6 
23.0
9.3

21.1 
29.1
19.9



Appendix X (coatinaed)
si,' ’ 

' Ho,
Spread Height 
of of oaim flower- shootingCd<*jS) (cm)

Teagtih 
of top (cm)

HO.Qfbasal
primelybran-
phos

Ho,Of 
branches

Fresh 
weight of pods 
C3)

Hmiinis
tfield(green)per
plant
tg>

Ho, of
leases

Ho. of
mttar©
podmperplant

7 8 9 io 11 12 13 *5— _
50, 53.3 88,2 98,3 7.0 7.7 34.3 95.5 96,1 18.3
59. 71.7 81,9 83*2 6,5 ' 0,5 24,7 68,9 76.9 22.3
60, 57.3 106,5 106.6 7,5 9,0 26.3 86.7 85,'7 16.6
61 * 60,7 71.7 71,3 6,5 7*8 30.1 78,9 93.9 17.3
62, 62,7 92,4 94.3 6,6 8.5 35.1 110,5 85.0 27,7
'63. 36.7 81 *5 08,2 7.7 8.9 34.3 91.3 92*2 22,1
- 64, 44*6 93*9 33 ;9 a.3 9,9 31.7 IO6 .6 75*5 18.9
• 69, 67,3 105.9 106 i5 7*7 ■ 9.4’ 32.0 116,3 101.9 22.5
■ 66, 59 <7 95.7 95*7 7.7' 9.2 ! 4-2.5 107,9 94.5 22,0
■ 67. 56,0 94,7 34,7 5*3' 0.3" 22.5 115,0 84.5 21,7
■ 68, 52,3 04,7 -84.7 7,4 10,2 38.9 106*1 88*3 23.4
; 69 , 57,7 98,7 98 .*7 7,7 9.6 28.7 105*3 80,0 22,2
70, 55*7 99 »9 99.9 8-6 8,6 26.0 95.5 95.2 16,4
71. 53*0 96,5 97.2 7*6 9.7 ’ 23*9 ’ 89.6 101.6 21.9
72. 54,0 31 i9 99S.6 6.7 7.7 26,3 83,1 101.9 20.1

• 73. 34,0 114.1 114.3 9.6 12.1 20.8 115.5 89.6 14.9
74, 49,0 107.6 107,6 844 15,9 25.3 100.7 '104.8 11.7

' 75. 63,3 103.6 103.6 0*4 11.4 16,9 83,1 103.5 14.1
76, 59.3 120,9 120,9 7*3 ' 8.9 20.3 104,1 108.0 14,7

■' 77,. 56,7 79,7 79*9 6.8 8*3 24.7 89,4 ' 86,9 24*7
78, 46,7 89,3 89*3 5.7 8.2 23.1 58*4 84,5 16.9
79. 69,3 76,7 79.4 7.5 9.3 24*7 71*0 95.9 19*1
80, 54,7 07.5 87.3 7.9 ' 9.6 23.6 64.1 90.5 17,5

Bamge 34,0 - 62.0 - 62,0 - 4*9 - 6,13 - 8,8 - 58,4 - 68.0 —- 4,4 -
76,3 121.6 125.6 12.9 24,1 47,1 206.3 ;145,3 32,7

C,35. 3.54 17.47 15,74 2,03 3,19 8.42 31.40 21.57 5,94



Appen&is %% (continued)
a c r
So.

Percen
tage of 
pod eet

No. of
fl.TT.T'B-
tstcpe
pode

pod
2jiel&
per
plant
W

Bryage 
percen
tage of 
pods

100 pod
■weight
<g)

100
kernel
weight
(g)

Shell
ing
percen
tage

Oil
content

16 17 18 _ 19 .... 20 21 22 23 . . . .
i , 18.2 3.6 18,0 60.7 ■ 65*7 30*4 77.1 47.0
2 . 17.5 3.6 19.5 60.9 104,6 44.9 74*1 46,0
3* 16.3 3.6 12,8 59,5 119,8 37*1 51.3 52.1

.4 , 9*7 4.3 19,4 60,4 77.5 44,8 73*7 ‘ 48.3
5. 23.2 6,1 19.1 63.3 111.9 34.6 -62,9 - 48,4

, 6.. ; 9.2 3.7 19.9 57.7 139.0 61.6 53.3 . -50*1
7* 4,4 1.1 5,7 64.7 119.0 38.4 ■ 66.*3 47.8

, 8. 13.0 3.7 17.8 64.5 138.6 42*7 ■ 64*4 42.9
, 9- 18,5 2.1 14.2 55.6 81.0 34.1 - 68.9 • 44.5
,10. 1.7.2 2.7 12,1 4p .? 121.6 36.1 " 60.0 \ ■ 48,3
,11.. 10.8 2.3 12,2 47.3 81.5 ' 42.4 61.1 48.7
,12. 13*4 4.1 19.7 64,3 76.8 32*9 ■ 66.9 46,9
13. 6.4 ’ 2.4 14.1 45.4 139.3 65.4 70.2 . 46,7
,14. 17.3 3*6 14.3 57*6 84.3 ■ 35.3 ■ 67.8 ■, 48.1
13. 22.7 3.7 18.5 55.0 78.3 30,7 * 70.6 46,4

.16,. ,9.9 2.8 19.7 ’56.5 112.6 52,6 ■ 73.2 ; 52,3
17. 28.6 ' 3.9 16,3 '56,6 ' 93.1 " 43.4 77.7 46*5

-18. '13.9 2.3 16*7 '54.2 87.2 41*3 ■ 73.3 - 44*7
.19. 15.8 2.5 17.8 34.9 82.7 36,0 62*5 ■ 51.3
20. 29.2 5.2 21.4 55.4 81.5 30,0 67,1 , 50*2.
21. 33. S 4.1 20*3 59.0 59.0 ■ 24.3 .78,8 , 51.3
22. ,21.1 3.8 15*5 58.1 ' 80,6 35.4 69,0 47.1
23. 1 1  .a 2.8 18.Q 58,7 81.1 37.7 71 *3 46.9
24. 18.7 4.7 16,1 30.0 ' 94.3 31.5 ■ ■ 60,6 ■ 50,3
25. 16.6 4.3 23.8 65.6 79.0- 3 2 . 6 70*9 ■ 47.2
26. , 9 .4 1.7 13.4 61,3 82.3' 43.3 ■ 67.1 43.8

: 27. ,15.4 2.5 17.1 62.8 , 71,7 ■36.0 75.3 > 48.5
28. , 12,8 2,7 15,4 54.6 91*2; ■42,2 .72,0 - 47,8

c m v *



Appendix I (continued)
S3.® "Percen- Ho®of Bry pod Bryage 100 pod 100 Shell- Oil
Wo. tags of ima- yie3.d ■ percen- ■ weight kernel lag content■ pod set tee per Sage of (g) weight percen- ■ (£)

podo plant pods (g) tags
IsL  '

16 1? 18 19______ 20_______ 21 22 23
96,9 40.3 69.6 43.5
95.7 58.1 61.1 45.8

29. 10.4 2 .6 13,5 ."54.5
30. 14.9 2 .8 19.7 58.3
51. 18,0 3.9 1-9.2 63.6

32. 22.3 3*9 21.9 , 46.6

33. 12.5 1,7 14.9 55.7
54. 29.6 3.7 22.6 ■ ■ 6 1.3

35. 17.6 3.9 18.5 ; 54.3
36. 16.7 3.1 17.8 56.0

37. 20.4 2.3 13.6 ■51.4
38. 24.5 4.7 13.6 58.1
39. 27.5 3.9 23.9 64.7
40. 10.4 ■3*4 21.4 ■ 6 3.2

41. 10.0 2.7 14.3 50.8
42. 21,4 4.1 26.4 ■ 66.6
43. 19.2 • 4.3 15.7 57*5
44. 22.3 4,2 24.7 < 62.8
45. 21.4 4.9 19.7 ■ 63.4
46. 17.4 ■3.8 14.8 ■ 64.0
47. 1S.4 3.2 17.8 61.8
48. 20.8 3.7 15.7 57.2
49. 13.9 : 3.1 13.9 -65.7
50. 19.8 ; 4.6 1 16.8 -56.3
51. 9,4 2.3 5.4 61.3
52. 19,0 2.7 19.0 64.7
53.- 17.5 3 .6 12.0 ■ 50.5
54* 10.5 1.9 8.6 69.6

55. 23*4 3.6 14.6 51*1
56. 27*1 2.5 25.6 63.5
57. 16.4 2.3 16.5 50.5

80,9 ■ 37.4 7 1 .6 42,7
102.2 47.2 71.6 49.1 -
- 88.5 ■ 42.6 75.1 47,6
98.9 ■: 41.4 59.2 46,6

91.3 37.5 65.4 46.2 ■
118.2 46.5 66*4 ■ . 53.2 -
80.9 36*0 77*3 ■ 46.3
85.9 ■ 36.7 79.9 50.3 ■
76.7 36 .8 65*3 4*.3
127.5 53.6 75.2 .■ 42.3 ■
94.2 42.6 74.9 52.6
90.5 35.4 ’ 67,5 ■ 4-8.2 <
80.4 31.2 61 *6 4-4.3 !
96.9 42.9 • 79.3 ■ 47.5 ■
113*3 37.3 78*1 50.6
92.8 39.1 76.6 48.5CO• 46.0 77*3 - ,52.1 1

83.3 34.4 76.5' ; ■ 4-5.5 ■
72.3 32.1 : 76*6 50.1
• 87.4 3 6 .4 68.4 • 47.2
' 93.1 ' 34.6 74*4 50.0 ■
87.7 40.2 77.0 51.4
• 69.4 31.1 73.1 1 49.1
137.6 45.8 59,0 47.1
104.9 37.5 59.7 46*0
109.3 40.8 71,5 42.8
77.1 37.2 76.7 49.7



Appendix I (continued)
S 1 7Mo. Percentage of pod set

16

TJo.ofrtem-
ttirepods

17

Dry podyieldper
plant
lg)

1 8

Dxyage 100 pod percent- weight taga of (g) 
pods

1 9 20

100
kernelweigjit
(6)

21

Shell
ingperoen*

22

Oil
content
<55)

2 3

58. 21.8 2.9 2 2 . 3 65.0
59. 16.0 3.1 17.2 69.7
60. 18.6 2,2 13.8 52.9
61. 15.5 1.7 16.3 54.2
62. 26.3 3.9 23.3 66.5
6 3. 25.5 . 3.5 18.4 ,53.5
64. 18.4 5.0 22.3 70.2
65. 24.5 5.2 21,3 65.3
66, 23.7 2.5 21.4 50.4
67. 22.5 3.1 13.3 52.4
68. 20.2 3.5 25.9 60.6
69. 14.9 3.7 18.4 6 3.8
70. 20,4 3.7 16.8 64.5
71. 16.3 3.1 15.9 66.3
72. 21.3 3.6* 16.4 61.6
73. 22.8 3.1 12.6 60,5
74. 8.3 3.3 15.2 60.1

75. 8.1 2.7 10.6 6 2 .7

76. 11.9 2.4 11.5 56.7
77. 19.4 3.5 14.0 59*8
78. 17.9 3.3 13.9 60.3
79. 17.7 3.2 14.2 57.7
80. 17.4 2,1 13,1 55.7

Range 4.4 - 1.1 - 5.7 - 45.3 -
33.8 6.1 26.6 70.2

C .P. 3.24 1.51 4.90 2.47

94.5 33.6 75.2 47.2
74.5 31.3 61.3 43-1
116.1 40,0 70.8 49.2
129.0 50.3 72.0 43*5
75.6 33.0 61.8 45.1
85.1 39.8 77.6 48.1
99.7 45.8 73.7 50.5
78.9 32.4 83.1 48.1
99.7 47.7 62.1 48.4
77.7 34.7 76.2 51.7
83.4 36.1 67.4 47.1
78.8 32.1 76.8 49.7
86,4 32.7 74.3 45.0
88.1 33.4 57,6 47.4
90.2 39.3 74.0 45.6
111.1 45.1 73.5 47.3
97.7 40.4 75.7 46.3
91.8 37.6 65.8 49.8
91.2 37.2 61.4 40.0
77.7 32.3 68.3 48.1
78.8 32.9 76.9. 50.7
80.8 37.2 75.9 51.1
84.8 37.2 75.5 47.5
59.0 - 24.3 - 51.3 ^ 42.3
139.3 65.4 03.2 53.2
1.81 0.98 1.04 0.67



Appendix II, Mesa values for 23 characters in 80 varieties in 
rice fallows during sunmer*

SI. Home of 
No. varieties

"dura
tionupto
flower
ing:(days),'.

Plant
heighton the
50thd^r(cm)

No. of 
branches on the 
50th 
day

IJO.-Qf
leaves on the 
50th 
day c

duration
uptomturity
(days)

No, o:l 
flowei

1 2 5 _ A  _ _ 5 . . . . 6
1. EC *21127 32.7 36,0 5,1 47.5 96.3 88.7
2. SC*21118 29.7 51.0 6.1 56.1 102*3 149.0
3. EC., 116596 27,3 ’47.9 5*3 49.8 , 110.7 91.0
4. 108-3859 33 ̂0 36.7 11.7 99.4 111,3 106.0

5. EC ,21089 26,3 -43,2 5,5 50,9 105.7 78.3
6, 20,115546 33,3 41.0 9.1 95.6 ‘ 109.3 71.7
7. EC.21126 24,7 51.8 6.1 50.2 100.3 113.7
8, EC.24412 26,0 44*8 5.3 49.3 . 99,7 102*0
9. EO .24420 27.3 38.8 5,8 59;.0 98.7 90.0
10, EC.115673 26.0’ 49,9 5.4 ‘ 57.3 101.3 88.0
11. EC.25168 27.7 1 51.4 5.7 60.5 112.3 86.7
12. 20.24395 29.7 50.3 4.4 46.3 95.3 91.7
13, 00*117872 33,0, .33.7 9.5 90.7 *111.0 130.7
14. EC*39544 28,0 53.3 6.1 58.7 ■ 105.7 97.0
15. EC.21082 27.0 43.6 5.1 48.2 102.0 94.3
16. 10,9611 30.7 36.1 9.1 79,6 112.3 96.7
17, EG,36009 28.3' 38.3 5.5 ‘ 60.3 106,0 72.0
18. EC,24431 29.0 53.0 5.4 52.9 102.3 113.0
19. EC .21095 27.3 49.4 6.3 57.6 94.7 57.3
20. 3-59-27 29.0 . 45.5 5.3 55.4 ■ 102.0 126*7
21, A*674 28.3; 43.7 5.7 56,9 107.3 96.7
22. EC.2100 27.7 48.8 4.9 45.9 98 .7 112.3
23, BO.21121 33.0 ,40.5 7.9 64.3 110.7 76.7
24. EC.24446 27,0 42.0 5.0 50.3 103.7, 64.0
25. EC.*'112027 28.3 46.3 5.7 54.1 100.3 115.0
26. EC.36890 30,0 35.0 7.5 82.2 107.7 207.0
27, B-353 27.7 48.9 4.9 ,47.1 ■ 96.3 105.7
28. 00*117873 29.0 24.1 8.9 '■ 85.1 106,0; 213.0



Append let II (continued)
SCTTsoe of  frura- Plant"
Wo. varieties tion heightupto ontlieflower* 50th

. ing day(days) (cm)
^  T~~~

29. JSC .11132 ■ 26.0 53.9
30, 10.9808 28.0 50.4
31. EC.21079 28.0 47.3
32. EC.20954 . 34.0 37.2
33* EG.66138 . 29.3 41.2
34. EC.35999 . 27.0 48.5
35. EC .21052 , 28.3 47.5
36. AII-S915 29.3 47.4
37. EG,24450 . 27.7 46.9
38. GAUG-1 28.7 51.0
39. J-11 . 27.7 50.1
40. 11—13 31.3 < 36.1
41. 1-1*37 . 33.0 ■ 38.8
42• Spanish . 28.3 50.5Improved
43. 3-206 27.7 44.9i
44. Sh-3-30 27.0 . 50.5
45. Jyothi 28.3 49.8
46. TMV-9 ' 27.0 . 52.5
47. TMV-10 30.3 37.5
48. No.297 28.0 49.1
49. All-8253 28.0 . 53.4
50. AK-811 29.0 , 53.6
91. EC .21078 28.3 . 49.5
52, No ,70 29.7 . 50.3
53. USA-6 3 30.3 . 32.5
54. 0-270 24.0 , 57.8
55. Euesia-319 25.3 , 55.7
5 6. TKV-1 2 28.0 48.8

No. oi No. of Duration No, of "
branches leaves upto flowers
on the on the maturity50th 50th (days)
day day .

^  -   E .

5*4 56.3 97.0 72.0
5.0 46.9 109*0 92.3
9.3 84.4 99.3 88.3
9.8 ■ 89.7 114.0 110.7
8.1 80.5 107.7 152.3
6.9 • 69.1 103.0 66.7
5.7 54.7 104.3 92.7
8.3 ' 85,4 109.0 50.3
5.7 54.7 106.7 139.3
5.5 • 48.0 95.7 108.0
6.5 58.8 97.0 172.0
9.4 1 78.9 116,0 115.3
9.8 93.4 119,7 135.7
6.7 66.2 •

0
 . 

0 107.3
5.1 . 47.1 104.0 97.0
8.1 . 75.7 107,0 106.3
5.3 . 56.3 100.7 80.7
5.3 57.3 95.7 • 97.7
8*0 . 63.5 109.0 133.7
5,1 • 47.2 106.7 78.3
5.2 49,7 103,0 105.7
5.9 55.0 102,0 106.3
5,9 60.4 104.3 118.0
5.9 51.0 104,7 00 .0
5.9 51.6 110,0 79.3
5.5 ■ 59.5 96.0 84.3
5.5 . 62.6 97.3 109.0
6.3 56.1 100.0 119.7



Appendix II (oontimed)
SI. Name of 
No*' varieties

Bara-tionuptoflowering(dgyo)
w i i  y » r  q w  M C i i > w i i  1

Plant
hel^iton the50th
day(cm)

B W W ^ W I W W W .

NO. Of branches on the 
50th
day

»  — -

No, of 
leaves on the 
50th day

“1

Duration
uptomaturity
(days)

No, Of 
flower;

57. Atosl No.1 29.3 52.1 5.7 51.8 112.3 80 .3
58. 3M7-2 28.7 44.5 5,9 56,1 97.0 74.3
59. KCv-61-240 29.3 50.5 S.i 49*0 96,7 107.3
60, OSA-123 24.3 60,5 4*6 56,3 99.7 132,3
61. 21*7-11 25.0 39.B 5.2 49.0 98.7 127 ;7
62. Pollsebi-2 28.3 47.7 5.1 52.9 104.0 70 .7
63. AH-4218 28*0 50 ̂6 5.0 49 *9 105.7 89 ;7
64. TG-3 25.7 52.4 5.8 57.3 104.0 113;7
65, 18-19

*» , 26.0 49#5 6.5 6s ;o 105.0 I33i0
66. EC,21088 28,3 ,53.2 5,7 51.7 10110 126.0
67. Kanki-X-10-7 29.0 52.1 5.6 51.7 111.0 96.3
68, Spanish 23.0 43.9 5.7 54.9 109;? 93.0

'  peanut
69* Bed Spanish 28,0 50.1 5,2 44,5 103.7 . 69.3
70 * Pallaclil—1 30.3 50,9 5,4 53,6 99.3 103.7
71. Exotic-i 25.0 48.9 4.9 46,1 95.7 104.3
72. £M¥-7 23. 3 49.2 5.7 52>4 106,0 99.7
73* Gangapuri 27.7 60.8 6,5 71.9 114.0 99,7
74’. Big Japan 34.0 33.6 8.9 84.7 .104,3 110,7
75’. EC .20957 28.7 59.3 5'.3 53.6 108,3 124.7
761. No .293 29.0 44*8 6,1 60.3 111,3 123.3
77. AE-.4128 29.7 50,8 5.9 53.0 109,0 74,0
78. Co.1 29.0 37.9 3,2 46*6 33.7 67,3
79 * Uganda local 28.7 48.3 6.7 52,9 96,0 136*3
SO'. EG.21070 25.0 44*9 5*3 49.0 101.3 . 7t.7
Bang© ' 24 «0 — 24,1 - 4.4 - 45*9 * 94.7 - 64.0 <

34.0 60,8 11*7 9S.4 119.7 2 1 3.O
C.D, 1*71 10,17 7*66 18,28 4*18 27.0



Appendix II (continued)
SI* Spread Height No. o£ of main 

flower- shoot
ing ((HO Com)

Length of top 
(cm)

No .of basal primary 
branches

§•
*?
?

gg
o 

1 
1 ^

 
1

Fresh 
weight of pods 
tcJ>

TTfmlmn
yield
(green)
parplant

No,of No. of leaves mature pods 
per plant

7 8 9 10 11 12 13... 14 .15..-
1. 59*3 50.7 56.3 5.1 5.3 17.3 39*4 79.9 15,3
2, 51.5 67,4 71*9 6.1 - 6.5 24.1 48.5 92.3 16.8
3. 31.0 68.7 79.6 5.3 5.5 22.1 52.8 93.9 10.3
4. 48.7 65.3 82.7 10*8 15.5 24.3 86.3 209.8 16.9
5. 30.0 67.7 70.9 4.7 5.6 25.7 51.3 89.9 17.4
S. 49*7 56,9 74*4 11.1 18.2 27.2 49.7 213.5 13.3
7. 51.3 61.4 65.5 5.7 6,3 21.8 39.8 79.1 12.1
8. 51.3 57.8 62.3 4.7 5.7 19.5 56.5 96.5 10.5
9* 64.7 57.9 85.7 5.4. 6,0 21.7 58.2 79.8 13.2
10. 61.7 74.3 91.2 5.6 5.9 24.2 52.4 95.4 11.5
11. 55.0 82.1 m  .4 6.0 6,4 21,0 39.7 122.8 12.2
12, 56.0 67.8 71,8 4.5 4*8 15.6 60.6 71.9 11.1
13. 44.7 49.4 73.1 11.1 16,5 26.3 47.3 194.1 10.1
14, 51.7 68.4 78,1 5.9 6,3 24.9 40.4 104.5 16.5
15. 35.7 58*9 66,9 5.2 5.6 19.3 38.9 93.9 16.7
16. 39.3 59*4 68.1 6*9 9.8 13.5 45.1 140.7 15.4
17. 52.7 61.5 68.7 5.9 6.3 22.7 58.4 108.3 15.3
18. 56.3 . 83.7 85.7 6.2 7.2 29.4 38.7 135.5 17.3
19. 36,7 64*8 65,5 6.7 6.9 16.1 43.6 93.6 11.5
20. 59.3 72.5 70.1 5.6 5.9 23.1 45.7 86.2 16*3
24* 39.0 36.5 64.0 6.3 6,5 26.5 41.1 109.2 24.5
22. 43.7 53.9 68,9 5.1 5.3 20.8 78.3 83.5 17.4
23. 46,3 68.3 74.7 7.9 10,5 18.9 36.4 160.4 14.3
24. 37*0 53.4 66.5 5.2 5.8 14.3 47.7 99.9 13.1
25, 49.3 72.3 78.9 6.1 6,2 22.3 50.3 93*7 15.7
26. 49*3 58,4 85.6 7.9 10.3 16.8 52.0 177.1 9.3
27. 38.3 57.7 76.8 4-9 5,2 18.5 74.8 82.6 14.5
28. 58.3 38.5 66.5 8.3 21.5 22.5 90.5 205.3 15.3



Appendix II (continued)
Si, Spread tfeight No. of of main 

f lower- shoot ing(dl̂'fS) (cm)

iength of top 
(cm)

No.of basal 
primary branches

No .of* 
bran-

FfeoST 
of pods
(3)

Haulmsyield(green)
perplant
(s>

Efo.ofleaves
No .of
mature
pods.perplant

7 8 9 10 11 12 .J3L - JJL. 15.
29. 44*0 71,9 79.0 5.5 5.7 19.8 43.1 92.2 11.3
30. 55.7 87.0 . 89.6 5.2 6.5 20.2 45.5 120.7 15.3
3 U  31*0 52,7 63.7 9.7 10.2 13.9 50,4 131,3 * 16.7
32* 39*0 62 .4 75.7 8.7 9,9 19.0 56.4 106.8 • 10.0
33. 44.7 457.5 73.7 1 7.2 5 8.8 21.3 45.6 128,9 12,3
34’. 45*3 467.4 78.9 : 7.7 8.3 23 .5 51.3 1-3&8 - 15.6
35* 60*7 '60.4 61.5 6.1 11.7 23.5 52.3 113.1 14.7
36. 40*3 '78.1 ■ 62.3 8,1 ’ 8.9 23.9 74.8 157 .7 ; 15.0
37* 55.0 69.0 82.2 6.3 6.7 19.1 54.5 108,6 14.0
38, 45.0 ■ '38,7 1 68.6 6.6 7.3 19.9 36,3 77.1 ; 14.6
39* 52.0 :57,9 4 66.9 6.1 10.9 21.1 54.7 90.4 : 18.1
40. 49.0 ’47.9 ' 61.3 ’ 8.3 ; 12.7 21.5 51.3 125.9 ' 11.3
41. 51.7 57.1 31.7 7,9 9.9 23.1 69.5 186 ..4 ■ 11.6
42. 29.7 ‘97.7 68,1 ' 7.2 ' 8.9 £3,7 39.6 101.6 • 18.9
43. 32.3 ‘61.1 63.7 5.4 10,2 19.8 37.9 70.5 14.5
44. 40.7 69.1 81.0 8.9 8,9 25.1 56.7 165.8 14.4
45. 46.7 68.5 80.7 5.5 5,8 26.7 43.0 110.9 16.8
46 . 56.0 69.5 77.2 5.5 - 11.9 22.6 45.0 86.7 16,0
47* 47.7 65.9 71.2 8.2 ■ 8.2 17,1 57.9 137.5 9.6
48. 39.3 71.7 77.2 5.0 5.6 17,8 43.0 -84.7- 10.9
49* 49.7 66.5 73.6 5.5 • 6,4 21,8 44,9 95,8. 16.8
50. 50 i7 69.3 67.9 ' 5.9 7.9 21.4 48,8 104,4■ 12.6
51. 40.3 72-2 78.8 7.1 ' 8.0 27.8 51.5 109.9 18.3
52. 29*7 68,9 75.3 5.9 r 6.5 21.7 61.6 97.7 13.3
53. 62,7 38,3 60.2 5 *6 ’ 5.9 22.9 42.9 131.1 21.3
54. 58.3 ' 70.7 79.3 5.4 ’ 5.9 21,0 55.5 105.6 12.5
55. 59.7 68.1 78.1 5.7 6.6 17.1 56.7 81.8- 9.7
56.  50.0 62.1 73.5 6.5 7.6 19.7 48.0 103.1 10.4



Appendix II (continued)
SI,No, Spread Height of of main flower-* shoot 

ingfd&i^Kcm)

Length of top 
(cm)

No.of"basal
primrybranches

No.ofbran
ches

Fresh weight of pods 
(9)

Haulms
yield(green)
perplant

-IsL—

No.of
leaves

No.ojmatin
pods.
perpXsnl

7 ■. 8 .. 9___ 10 11 12 13 14.. 15
57* 39*0 81.1 88.3 6 ,3 7.1 23.3 54.7 94*6 18.0
58,. 36.7 65.9 71.3 6,8 7.2 25.4 63.5 107.5 14.6
59*. 39.3 65.7 70.7 4.8 5.2 17.3 39.5 73.0 10.6
60. 6 1.3 81.1 94.9 5. .2 5.5 ,23.3 55.5 98.2 13.1
61, 63.3 41.3 53*5 5.4 5,7 21S 5 2 .7 79.1 10,6
62, 57.3 79.0 93*1 5.7 6.0 25.9 57.1 105.1 21.5
63. 54.0 66.9 71.5 5.1 7.3 25,5 4 3 .3 81.9 15.7
6 4. 42.3 66,7 71.7 7.8 8*3 30.7 56.0 129.1 18.3
65. 57.7 78.4 91.2 5.9 6,8 28.2 70.2 125.9 20.8
66, 54.3 . 60,1 79.8 6,1 6,4 ,32.9 75.5 84,5 14,1
67. 53.0 69.1 80.0 5.8 6.5 27.3 64.3 97.2 16.5
68, 51*7 58.7 67.7 6,1 6,7 29.8 43.5 93.4 '10,6
69, 35.0 65.7 68*5 5.4 6.7 29.9 36.7 72.4 ,15.9
70* 56.0 56.3 7 2 .0 6,2 6,3 17.2 69.5 106.3 21.5
71* 58.0 58.9 64.9 4.9 7.0 18,2 45.5 76,1 13*3
72. 40.3 50.4 94.8 5.8 ; 8*3 22,4 57.5 113.9 17,7
75. 57.7 98.9 103.3 6.1 10.7 29 .8 71.2 138.7 . 16..3
74. 43.3 47 *7 79.3 9.0 12.5 19.5 56.7 117.0 11.7
75* 41.7 71.0 83.1 6,2 7.7 23.1 47.7 118.0 .17.9
75; 50.3 72.4 82.9 6.7 7.0 23*8 57.1 168,6 16.4
77. 31.0 56.7 76,0 5*9 6,1 . 22,2 45.4 104.1 14.5
78. 53.7 59.3 69.5 5.2 5,5 21,5 53.3 62.1 14.5
79. 43*7 51,5 61.2 5.9 6.8 21,4 49.7 .75.5 12.9
80, 53.0 61.3 65.5 5*5 5,7 22*9 49.3 98.2 16.6
Kenge 29,7 - 33,5 - 56.3 - 4.5 - 4.8 - 14.3 " 36.4 - 70.5 - 9.3

63.3 93.9 103.3 11,1 21.5 32.9 90.5 213.5 21,5
C.D, 9.92 16.05 16.76 1.70 2*66 7.70 20.81 36,80 5*33



Appendts II (continued)
SI. Percen- Ho* of Vxy pod Dryage 100 pod 100 Shell-* OilNo. tage of itsm- yield peroen- weight kernel lag contentpod aet ture per' tage of (g) weight percon- (ft)

pods plant pods (g) tage
„ __________________   J L H ---------------

16 17 18 19
1* 17.4 2,9 11.1 64.3
2 • 11.4 3.8 15.8 65.2
3. 11.1 5.3 ■ 11.8 53 *S
4. 15.9 7.5 13.7 56.5
5. 22,4 3.7 16.5 64.2
6* 18.5 ■ 3.9 • CD 54.4
7. 10.7 4.7 ' 14.2 65.6

8.' 10.2 ' 2.5 12,2 62.4
9," 14.6 ' 4.5 12.2 56.6

10,” 13.3 3.9 12.7 52.6

11, 14.2 4.3 10.5 50,0
12. 12.0 1.7 10.5 67,4
13. 7.8 4.3 13.4 50.1
14. 17,0 ' 5.8 16.0 64,5
15. 17.2 3.4 11.9 ! 6 2

16, 115.0 3.9 11.7 63.5

17. 21.3 2 .2 14.0 ’ 61.5
16. ■14.9 3,7 18.0 61.4
19. 17.2 3.4 10.6 65.6

.0CVJ ’12.9 :2,8 14.3 62.5
21. 25.7 3.3 17.1 64,4

.CVJ
CVJ 15.5 CO«r\ 12.7 60.0

2 3. 18.7 C
D. 9.2 48.8

24. 19.5 • 4.2 7.6 53.6
25. 13.6 i2.6 12.9 .57.9
26, 4.5 2.5 10.5 ,62.0

ro 13.5 4.5 11.3 61.5
28, 7.1 5.9 13.8 61.6

20_______ 21 22 23
71.6 30.7 73.4
91.5 37.6 74.6
109*5 39.8 77.1
105.3 40.4 68.4
93.0, 36.7 ' 74.9
125.8 53.7 66.0
143.0 35.5 : 65.2
160.6. 48^0 66.4
82.7 35.4 = 76.9
138.6 . 39.1 ■ 64.3

. 143.6 , 45.1 67.8
72.3 . 33.4 = 59,3

160.8 , 52 .0 ■ 6 3.4

93.6 . 37.4 74.5
. -93.1 , 36.1 • 77.9
102.7 „ 40.9 68.5
90.9 . 39.1 ■ 74.0
110.7 , 42.6 = 7Q.6
85.7 . 36.5 74.1
87.5 , 36.4 76.4

, 60.6 25.5 74.1
87.8 36.7 76.8
95.0 , 38.6 *66.5

.123.2 31.4 68.3
_ 91.3 38,0 72.9
,103.4 47.7 68.4
. 75.9 33.0 74.7
, 99.2 . 35.2 71.7

46.6

46.3
53.4
50.2 
50.0
50.2 
45.3 
42.8
45.8
49.6
44.8
43.2
45.8
49.7
50.2
54.3
44.7
44.5
51.7 
51.2 
52.2 
45.1
43.5
51.5
47.6
42.4
48.5
48.9



Appendix II (continued)

M T  ^eroeE-^lTo ,o£ pod Dry age” 100 pod 100 " Slieif̂  Oil
Ko. tage of 

pod 30t
laimior*
taropodo

yield 
per ■ plant 
(g)

pereeri-* 
tage of pods

weight
(g)

kernel,
weight
(g)

i
; 

1 
• 

! 
60 S 

| 
j 

SSS.3-
content
(#)

16 17 18 ___ 19 .. 20 21 22 23
29. 15.0 3.t 11.5 57.6 132.5 34.9 7 1 .3 42,5
30. 16*6 4.1 13.0 64.4 92.5 47*8 75.5 45.3
31. :9.o 1*9 12.6 66.8 88.4 47.3 64.9 44,0
32. 9.0 4 o 11.1 58.7 126,8 53.3 69.5 51.2
33* 8.1 4.7 13,6 63.7 111,0 42.4 73.2 48.C
34. 23*6 6.4 15,1 59.3 116.5 48.9 74.7 47.1
33. 15.8 4.9 15.5 66,4 104.1 39.4 72.7 49.6
36, 28,8 i-"? o 14.0 58.7 117.3 47.6 67.5 53.1
37. 10.0 2.5 11,5 60.4 82,3 40.5 69.6 48.2
38* 13.5 5-3 13.6 68.3 101.0 34.8 74.7 51.6
39* 10.9 3.1 14.1 67.1 75.0 36,9 67.7 43.2
40. 9*9 3.0 11.0 51.3 114.1 40.2 68.8 41.4
41. 8.4 4,7 12,0 53.1 91.0 40.8 68.8 53.8
42, 17.9 4.2 16,3 68.5 80.9 32.2 . 71.1 47.7
43, 14.9 2.7 12.7 64.5 86.2 . 37.5 75.1 44*2
44* 13*8 4*7 15.5 61,9 ■ 117.7 40.9 73.4 48.4
43 * . 21.0 4.1 15.8 59.2 68.3 39.9 77.9 51.3
46* 16.3 5.0 14,7 64.8 110.6 41.9 79.0 47.3
47. 7.4 3*0 10*2 59.4 .119*2 47.9 72.5 51.1
43. 13*9 2,5 11.8 66.4 106.0 41.4 77.3 46.6

49. 15.9 3.7 12,8 5Q.8 92,8 34.2 76.0 45.3
50* 10.6 4.0 14,9 69.4 97.8 39.4 75.2 40.5
51. 15*5 4.1 17.4 62.7 99,8 44.8 77.3 52.3
52. 16.5 4.9 12,7 60.0 127.5 ■ 42,6 73.1 53.0
53* 26,8 2,3 13,6 60.1 78.6 - 33.4 80,7 46,8 ■ '
54*. 12.3 2,3 14,5 69.3 158.3 42.3 ' 72.8 48.6 •
55. 8.9 1.9 10,1 59.3 125.3 . 41.4 66.7 44.2
55. 10.7 2.4 13.9 70,6 93.6 34.5 78,6 42.9



Appendix II ( continued )
SI. Peroen- No ,of Dry pod Dry age 100 pod 100 Shell- OilNo* tage of irama- yield , peroen- weight kernel ing . contentpod set tnre per tage of (g) uei^it peroen- (55)

pods plant pods (g) tags
16 . 17 18 19______ 20 21 22______ 2£_

99.2 42.1 75.2 47.757. 22.3 r-ip.o 13.2 56,4
58, 19.5 2.6 17.2 67.8
50* 10,5 1.7 12.2 70.6
60. 10.1 2.6 14.6 62.7
61. 8.4 3*7 13.0 59.2
62. 30.4 2.7 15.7 60*7
63. 17*5 5.4 15.2 6 0.0
64* 15.9 7*3 19.0 64.7
65* 15.4 4.5 21.2 75.5
66, 11.3 5.1 18,5 56 ,4
6 7. 17.2 3*9 16.5 60.5
68, 11.0 3.4 18,8 63.1
69* 23*4 2.4 20.0 66*2
70. 19*7 4*2 10*1 59*4
71. 12.7 3.0 12,5 69*4
72* 17*8 4*1 15,5 68.9
73 • 16.3 4*0 16.4 56,5
74. 10.6 2*9 11,6 58.3
75. 14.2 4*5 15,7 62,9
76. 13.3 3*5 13.6 57.2
77, '19.7 3*5 10.3 60.2
78. 21.4 1.8 13.6 63,4
79. ' 9.5 1.5 14*3 66,8
30* 23.4 3*5 16*1 65 .4
Hange ,4*5 - 1.5 - 7.6 - 50.0 -

30.4 7.5 21.2 75.5
0 iD * 4.17 2.16 4.85 1.97

119.0 49.7 74.5 46.9
67.0 32.9 79.5 47.6
117,0 46.3 70.7 46,1
132.1 43*3 69,1 43*1
89,3 39.4 74.5 46.6
151,5 38*4 70.7 46.1
108.3 42,1 70.4 47.8
89,9 36.2 Q1.0 47,9
123,2 40,1 61.1 51,1
94.2 39.1 76,1 48.0
101.5 40.9 74.5 46,3
97*3 36,8 75*2 51.5
93,2 41,6 73*5 45*4
84.0 36.4 73.2 48.9
69*0 38.1 76*9 ' 48.3
146/1 38.0 69,8 ' 48,9
90.3 35,8 67*6 48.3
92*3 33.1 76.1 51.2
104.5 45.1 .72.5 48.9
93,0 36.8 77.4 50,2
78,6 39,6 57.9 50.3
84,7 36.3 56.3 52.8
97,9 42,7 70.0 49*1
60,6 — 25 .5 - 56.3 » 41 *4
160.3 53.7 81.0 54.3
1,93 0,97 5,26 ■ O .63
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ABSTRACT

Maximising the production, of vegetable oils in the country 
io one of the badly felt national needs for t=;Mch the improveaeht 
in the productivity of groundnut, the major oilseed crop of the 
country, deserves the best attention* As a crop, groundnut has 
wide adaptability and a number of other favourable attributes* 
Breeding improved varieties suited to the two major areas of 
groundnut cultivation vis*, the traditional uplands during khsrif 
land the non-traditional, but potential rice fallows during summer 
is an immediate necessity for popularising the crop in this State* 
Gesraplaam collection, evaluation and. utilisation constitute the 
basic approaches in the genetic improvement of any crop. Hence 
this investigation. -

Eighty eight divergent varieties of groundnut were collected 
from different sources and subjected to preliminary evaluation in 
uplands during kharif. Ninety three varieties were evaluated in 
rice fallows during siHmter* These varieties showed wide varia
bility in general xierformance, yield and other attributes within 
and between the situations. AH-6915 in uplands and TG-3 in rice 
fallows were the highest yielders. Several varieties were better 
in yield than the recommended varieties, vis., TMV-2 and TMV-7.
A few varieties such as TG-14 end Spanish Improved were consistently 
superior at both' the situations*

Eighty divergent varieties from the germplasm were studied 
in Randomised Block Design with 3 replications under the tradi
tional uplands during Rharif and the nan-treditional, but potential



•*2“

r i c e  f a l l o w s  d u r in g  summer f o r  t h e  e s t im a t io n  o f  g e n e t i c  p a ra m e te rs*  

Tw enty t h r e e  c h a r a c t e r s  w ere  s t u d ie d  a t  b o t h  t h e  s i t u a t i o n s *  Means* 

g e n o t y p i c ,  p h e n o ty p ic  and e n v iro n m e n ta l c o e f f i c i e n t s  o f  v a r i a t i o n ,  

h e r l t a b i l i t y  i n  t h e  b ro a d  s e n s e ,  g e n e t i c  a d v a n c e , c o r r e l a t i o n  

c o e f f i c i e n t s  a t  t h e  g e n o t y p ic  end p h e n o ty p ic  l e v e l s  end  p a th  

a n a ly s i s  f o r  y i e l d  a t  t h e  g e n o t y p ic  l e v e l  w e re  e s t im a t e d .

The v a r i e t i e s  v a r i e d . s i g n i f i c a n t l y  f o r  a l l  t h e  23 c h a r a c t e r s  

i n  u p la n d s  end r i c e  f a l l o w s *  T he c h a r a c t e r s ,  i n  g e n e r a l ,  showed 

d i f f e r e n c e s  i n  t h e  p a t t e r n  o f  v a r i a b i l i t y  i n  t h e  tw o  s i t u a t i o n s  

r e f l e c t i n g  t h e  p r o fo u n d  i n f l u e n c e  o f  t h e  en v iron m en t o n  t h e  s

e x p r e s s io n  o f  t h e  c h a r a c t e r s *  The v a r io u s ,  g e n e t i c  p a ra m e te rs  f o r  

t h e  d i f f e r e n t  c h a r a c t e r s  e x h i b i t e d  v a r i a t i o n  b e tw e e n  t h e  tw o 

s i t u a t i o n s *  The p a r a m e te rs  a l s o  show ed d i f f e r e n c e s  among 

c h a r a c t e r s  i n  e a c h  s i t u a t i o n  • .

In t h e  u p lo a d s ,  t h e  p e r c e n t a g e  o f  pod s e t ,  num ber of 
b r a n c h e s , hauim a y i e l d  an d  num ber o f  m atu re  p o d s  had h ig h  gen o

t y p i c  c o e f f i c i e n t  o f  v a r ia t i o n *  3?or p od  y i e l d ,  t h e  g . o . v *  w as 

m o d e r a te . O i l  c o n t e n t ,  d u r a t io n  u p to  f l o w e r in g  en d  m a t u r it y  had' 

lo w  g . e . v *  and p . e . v .  Number o f  im m ature p o d s  and b r a n c h e s  had 

v e r y  h ig h  p . c . v .  E . c . v .  was t h e  h ig h e s t  f o r  num ber o f  Immature 

p o d s  and th e  lo w e s t  f o r  d u r a t io n  u p to  m a t u r it y .  H er i t  a b i l i t y  

e s t im a t e s  i n  t h e  b r o a d  s e n s e  w ore  h ig h  f o r  sp re a d  o f  f l o w e r i n g ,  

d u r a t io n  u p t o  m a t u r i t y ,  100 pod and k e r n e l ,  v e l ^ i t e  a n d  sh e l l i n g  

p e r c e n t a g e ,  w h erea s i t  w as m od era te  f o r  pod  y i e l d .  Humber o f  

b r a n c h e s , haulm s y i e l d ,  num ber o f  m a tu re  p od s  and f l o w e r s  r e c o r d e d  

h ig h  g e n e t i c  a d v a n ce*  H ig h  h e r i t a b i l i t y  com bined  w i t h  h ig h



genetic advance and g.c.v* was observed for percentage of pod set 
end number of branches* Rod yield and number of mature pods had 
registered moderate herltafoility and genetic advance* It is 
evident that though groundnut is a highly self fertilised crop, 
genetic variability is still available in a number of important 
characters* Pod set, number of branches and flowers, haulms 
yield, 100 pod weight, number of mature pods and pod yield are 
expected to respond to selection#

Pod yield was highly and positively correlated with fresh, 
weight of pods, number of mature pods, pod set, number of immature 
pods opd dry age percentage of pods at the genotypic and phenotypic 
levels in uplands* Days to maturity at the genotypic level and 
number of flowers and basal primary branches at the phenotypic 
level were also correlated positively with pod yield* Significant 
negative correlation was seen between pod yield and plant height 
on the 50th day, height of main shoot and length of top* Number 
of mature pods was correlated negatively with 100 pod and kernel 
weights whereas the pod and kernel weights were correlated 
positively* The correlation of 100 pod and kernel weights with 
shelling percentage and that between oil content and 100 kernel
weight were negative#

The path analysis revealed that fresh weight of pods had 
the highest positive direct effect on dry pod yield followed by 
100 pod weight, haulms yield and number of mature pods. Number 
of mature pods had exe&ted. positive indirect effects via fresh 
weight of pods, 100 pod weight, number of flowers, length of top,



number of basal primary, branches and leaves* Length of top, 
number of basal primary branches, leaves and flowers exerted 
negative direct effects on pod yield* She residual value obtained 
was very low indicating that the model covers almost the entire, 
variability for yield in uplands. It is visualised that in uploads, 
genotypes of medium duration with medium compact canopy, larger 
number, of basal primary branches of short intemodes, moderate 
number of dark green leaves end flowers and setting more number of 
medium sized heavy pods with high dry age percentage will give high
yield of pods. . , ^ .

In the rice fallows during summer both g.c.v. and p*o.v. 
were the highest for number of branches on the 50th day and the 
lowest for duration, upto maturity* Number of branches and pod 
set had high g*c.v. while oil content and shelling percentage had 
low values. Number of immature pods and duration upto maturity 
registered the highest end the lowest c.c.v. Pod yield recorded 
high p.c.v. and e.c.v* than g.c.v. Spread of flowering, 100 pod 
weight and duration upto maturity showed high heritability while 
that for pod yield was low* Genetic advance was the highest for 
number of bronchos followed by pod set and the lowest for duration 
upto maturity. G-.c.v*, herit ability and genetic advance were 
high for number of branches# flowers, leaves and pod set* Spread 
of flowering said 100 pod weight also recorded high heritability 
coupled with genetic advance. As in the uplands, variability 
for the different characters in summer rice fallows had enormous 
heritable component. Genetic improvement through selection can , 
therefore be expected for number of branches, flowers, leaves,



pod set, spread of flowering, 100 pod end 100 kernel weight#*
Both, at the genotypic and phenotypic levels, yield was . 

highly correlated positively with pleat height on the 50th. day* 
length of top, fTesh weight of pods, number of mature pods, pod 
set, number of immature pods end dryage percentage. At the 
genotypic level, pod yield was also correlated positively with 
height of main shoot, shelling percentage and oil content end at 
phenotypic level with number of flowers end haulms yield# Pod 
yield showed negative significant correlation with duration upto 
flowering, number of branches end leaves on the 50th day, flowers 
and branches at the genotypic level. Moderate significant 
correlation was seen between pod yield and duration upto flowering 
at the phenotypic level. Fresh weight of pods was highly 
correlated positively with number of mature pods which in turn 
was correlated positively with plant height on the 50th day, pod 
sot end shelling percentage and negatively with number of branches 
and leaves On the 50th day, height of main shoot end 100 pod end 
kernel weights# The possibility of combining high yield with 
short duration for summer rice fallows was strengthened by the 
lack of significant correlation between pod yield and duration 
upto maturity.

Freeh weight of pods had recorded the highest positive 
direct effect on pod yield in rice fallows as in uplands# Number 
of leaves, flowers and mature pods also had positive direct 
effects in that order# Number of mature pods had positive 
indirect effects via fresh weight of pods, number of basal primary



I

branches* haulms yield and 100 pod weight. The direct effect on 
p̂od yield, by length of top, number of basal primary branches, 
hauling yield and 100 pod weight were negative. The plant type 
for the rice fallows should have compact medium tall canopy»' 
moderate number of basal primary branches of short interhod es, 
moderate number of dark green leaves, early flowering and maturity, 
producing more number of flowers and setting larger number of 
medium sxsed pods with heavy kernels of high c&l content so that a 
heavy yield of fresh pods with high dry age ana shelling percentage,
resulting in high yield of dry pods* .

‘Thirty varieties including the two recommended varieties, 
vis*, TMV-2 and TMV-7 were selected for critical evaluation in 
uplands and rice fallows. They were evaluated under both the 
conditions in Handomised Block Design with 3 replications and 15 
characters were studied* The analysis of variance revealed that 
the varieties had high variability for all the characters at both 
situations* The pooled analysis showed that all the characters 
except length of top changed in individual varieties from one 
situation to the other suggesting very high influence of the 
environment* As such, programmes for selection to be effective 
should be situation specific*

In the uplands, the highest pod yielding variety was TG-14 
followed by Spanish Improved and these were on par* They were 
superior to the recommended varieties* TG-14 and Spanish 
Improved out yielded, the better recommended variety, vis.,
TMV-2 by 36.45 end 28*30 per cent respectively * In haulms yield 
also they ranked 2nd and 3rd. In other important attributes like

-6-



duration upto maturity9 fresh v/eight of pods, number of mature 
pods, 100 pod and kernel weights, shelling percentage, oil and 
protein contents, these two varieties were either superior to or 
on par with the recommended ones*

In the rice fallows, TG-3 was the top ranking variety in 
dry pod yield which was on par with PoHachi-2, Spanish Improved 
and TG-14, All these varieties were superior to the recommended 
varieties* > The percentage increase of pod yield over TMV-2, the 
better standard, were 36*14, 32*46, 31*27 end 31*14 for TG—3, 
Pollechi-2, Spanish Improved and TG-14 respectively* These 
varieties were also either superior to or on par with the 
recommended varieties in other economic characters 3uch as duration 
upto maturity, fresh weight of pods, haulms yield, number of mature 
pods, 100 pod end kernel weights, shelling percentage, oil ana 
protein contents*

Thus TG-14 for uplands and TG-3 for rice fallows were the 
highest yielding varieties# However, it i© seen that TG-14 aud 
Spanish Improved were consistently among the top ranking varieties 
in uplands during Kharif and in rice follows during summer* As 
stability in yield performance in groundnut is very desirable, 
these varieties can be utilised in both the ■ situations with
advantage* ' '

None of the varieties under testing matured la 90 days*
In the summer rice fallows, usually there la only a gap of 90 days 
in most of the areas*. Therefore the two promising as well as 
stable varieties, vis*, TG-14 and Spanish Improved and the better 
of the two recommended varieties, vis., TMV-2 were irradiated



with gamma rays at 3 doses vis., 20, 30 and 40 krad for induction, 
of earlinegg. .

Semination of seeds, survival aad pleat height on the 30th 
day wore reduced in the M| and were dose dependant in all the three 
varieties • Pollen fertility decreased with increasing doses of 
gamma rays. A variety of morphological deviants such as leaf 
variants, stunted -plants and dwarfs were also noticed in the 
generation.

She frequency of chlorophyll mutations in the Mg generation 
increased with increasing doses of gamma rays in all the varieties. 
Mutagenic effectiveness and efficiency did not show any definite: 
relationship with doses of radiation* A wide range of viable 
mutants of academic and practical value were isolated from a h  the 
three varieties* In some of the macromutants a constellation of 
characters such as plant height, canopy compactness, duration upto 
flowering and maturity end pod characters were noticed, to be changed 
simultaneously. The early souring mutants isolated from all . the 
three varieties maturing in 90 days or less are of great practical 
value as they are particularly suited to the summer rice fallows,

The results of the biometric studies can serve as dependable 
criteria for effecting selection for high yield in programmes for 
breeding varieties for the two potential areas of groundnut produo’* 
tion in the State. The superior varieties now identified will lead 
to an increase in the productivity of the crop in the near future. 
The viable mutants isolated especially the short duration ones will
open up new vistas in the production of groundnut in the summer

, * >

rice follows.
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