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INTRODUCTION

In India pulses are cultivated over an areea of
22,8 million hectares and yield about 13.1 million tonnes
of grains, Pulses which constitute a -ma.j‘or glroup of orops
of the Legume family, form the chief source of protein in
the vegetarian diet. This is true in the oasge of cowpea

as well,

Cowpea is the major pulse crop cultivated in Kerala,
Here i% is raised mainly in two seasons, viz., south-west
monsoon (June-September) end north-east monsoon (October-
Jenuary). Cultivation is confined to the uplands during
the south-west monsoon pe;iod and to the fallow lands during
the second end {0 a limited extent during the third crop

Secagonsg.

Even with wide adoption of modern agronomic préotices.
average yield of-pulsea in Kerala is coming only 340 kg
per hectare, This loy productivity is mainly due to the
local,. low yielding cultivars. As a result of the repeated
set backs in pulse cultivation, even the progressive farmers
gre switching over to new cash crops, thus ereating z decline

in the totzl evallable pulse produce.

To save the situzation, it is of utmost necessity to

evolve new varieties which respond well to the new egronomic



practices., At present farmers are demanding a dual

purpose high yielding early maturing, dwarf, erect

variety which will respond under moderate or low manage-
ment practices. Among the varieties available at present
none has the .above attributes to the satisfaction of farmrs,
Varieties to suit the specific seasons and also the specific
conditions of cowpea culture, are also in great demand,

For instance during the rainy khariff season, high ylelding
dualvpurpose varieties are preferred. But in summer rice
fallows there exlsts a speeialised system of cowpez culture
for vegetable purpose alone, as practiced in certain areas
like Manjeri in the State. This requires trailing varieties
with long fieshy pods 2nd good flowering spread to assure
vegetable over a longer period., Varieties with large
number of small pods but giving high grain yields will be
of no use at all for this situation, Usually number of
pods per plant 1z very few in the vegetable types now under
cultivation. Improvement of this character =nd also in-
corporation of wider flowering spread to vegetable types,
aynchronised flowering to grain itypes improvement of yield
etec. are some of the problems which require immediate

attention;

Ag the different system of cultivation in the State

require suitable varieties, it has become necessary to



identify proper donor varleties for these characters to
enable the planmning of fruitful breeding programmes. The
present study was, therefore, itaken up with a view to
egtimating the extent of heterosis expressed by the different
intervarietal hybrids between genotypes possessing different

degrees of genetic relaiionships among them.
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REVIEW OF LITEBRATURE

Detailed studies were conduoted by Brittingham
(1950) on the inheritance of plant height in southern
pea Vigna sinensis, Based on the data obtained from a

cross jbetween two widely separated varleties of cowpea
belonging to two subspecies of Vigna ie,, asparagus bean
(Vigna sinensis subsp. gequipedalis) and catjang (Viema

sinensis subsp. oylindrica) he could observe that climbing
habit was dominant to bushy habit. '

Norton (1961) from the study of four intervarietal

crosses of southern pesa, Vigna sinensis, suggested that
tallness aﬁd vining habits wei-e dominant over dwarfness
and non-vining habits and it depended upon two genea, T
for tall habit and V for vining. Experiments conducted
by Singh end Jindla (1971) revealed that trailing habit
wag dominant over erect habit, the character beirig control-
led by three interacting genes, T1, T2 and T3 the first

two of which were complementary.

Hilpert (19549) from his works in Phaseolus wulgaris
found that indeterminate plent habit behaved as a simple
dominant character over determinate plant habit. Patil

(1959) reported that in Cicer arietinum, the erect type

was dominant over lowgrowing spreading type. From the
studies conducted by Bliss (1971) in beans, Phaseolus vulgaris,




he couid conclude that growth habit was controlled by a
single gene with spreading habit dominant to bushy. He
further stated that indeterminate habit was controlled
by a single dominant gene.

Prem Sagar and Chandra (1979) found that in
Phoseolus wvulgaris the plant habit was predominantly
controlled by the additive action of gene.

Ortega Ybarra (196é) suggested that in Phaseoius
vulgaris the length of the main stem was comtrolled by &
single dominant gene, but was inflvenced by the action of
modifier genes which In the case of Goiana x Costa Rica
had an additive effect and in Goiana x Mexico 450 and Costa
Rieca x Mexico 450, an over dominance effect, It is to be
inferred that conflicting resulis reported in the inheri-
tance of growth habit may probably be due to the varietal

nature of the quantitative modifiers.

Kalinov (1968) has reported that hybrids between
fodder pea varieties differing in plant height manifested
heterosis for this character in every developmental stage;
“but, in later stages of grdwth tall character proved to be
partially or completely dominent over short.

Malinowski (1955) observed hybrid vigour for plant
height in the F, generation of crosses between inbred lines



of Phaseolus vulgaris, When seven varieties of mung bean

were crossed, Sing and Jain (1969) could notice hybrid
vigour over better parent in 20 of the F1'é.

Thus it appears that so far scientists have not
reached a general agreemsnt on the nature of inheritance

of plant height in most of the pulse crops.

Number of branches:

Premsekar et al, (1964) conducted studies on the
inheritance of braunching in cowpea through intervarietal

hybridization. When he crossed Vigna sinengis subsp.,

sesquipedalig with Vigma sinensis, hybrids were found to

be of intermediate chsrzoter for number of branches. Davig
and Frazier (1966) while conducting genetic studies in

Phaseolus vulgeris reported that two varieties namely

White Seeded Tendererop and Puregold Wax appeared to
contain more of recessive alleles for number of hranches
than did Blue Lake bush lines. Lamprecht (1954) based on
his studies on peas explained that branching of the stem
was conditioned by abt least two pairs of genes Fr-fr and
Fru-fru, their recessive alleles resulting in highest
degree of branching. Singh and Jain (1971) have reported
the expression of heterosis for number of branches in the

intervarietal crosses of mung bean,



Flowering duration:

Hybridizetion carried out by Ojomo (1971) betueen
two early flowering exo‘tio' cultivars and three late flower-
ing loecal cultivars, indieated that'early fiowering ﬁas
dominant to late flowering. The number of days to flowering
appeared to be controlled by the action of duplicate dominant
epistasis between two major genes, deslgnated as Ef] and
Ef2, in the presence of some minor modifying genes. Tika
et al. (1976) from their experimeats with late flowering
and early flowering varieties of cowpea, Vigna unguiéulata.

reported that there was significant negetive heterosis
(increased earliness) in some of the hybrids and significant
positive hgterosis (inoreased lateness) in few others,
Flower initiation was governed by additive genetio variance
and it was highly heritable. Cowpea variety Pusa Fhalguni
displayed complementary gene action for earliness, Boriig
et 21, (1973) found that in cowpea there was high herita-
bility for number of days to flowering.

When Salmurov (1952) crossed a late flowering pea
variety with enother late flowering variety, heterotic
effeet could be observed in the hybrids. The intervarietal
hybridization work carried out by Malinowski (1955) in
Phaseolus vulgaris, showed that F1 plants flowered a little
earlier than the two parents, In hybrids obtained by Hilpert




(1949) in Phaseolus vulgaris, it appeared that the time

of flowering was influenced primerily by one pair'of major
genes, the late flowering being completely dominant over
the early. Johnson (1957) from his studies in Pisum sativum

understood that flowering time was probably determined by
one or two major genes end some partially dominant modifiers

for late flowering.

Brittingham (1950) found in 2 cross beﬁween Asparagus
bean and catjung bean that the F1 showed intermediate
character for the time of flowering., Kalinov (1968) obser-
ved that in crosses between early and late maturing peas
the F1 plants were intermediate in time of flowering, with-
out any reciprocal difference. Hamad (1976) from his studies
in snap beans has suggested that heterosis could be obtained
by crossing an early flowering variety with a late flower-
ing one. Singh and Dhaliwal (1971) understood that, in
black gram, lateness was dominant over earliness. FKolot
(1968) found in soyabean that under irrigated conditions
hybrids of most combinations tended to follow the later
parent in respsct of vegetative period, or to oceupy an
intermediate position. Bliss (1971) cearried out a cross

between two varieties of Plasgseolus vulgaris and concluded

that two eplstatic genes conirolled flowering habit, with
Indeterminateness being dominént.



Barber and Paton (1952) revealed that in garden
peas-time of flowering was controlled by the presence or
ebsence of;an inhibitor, which might be of hormonal nature.
Premsekar et al, (1964) héve also recorded heterosis for
earliness in flowering in ‘the F1 hybrids of a cross between

Yigna sinensis subsp. sesquipedalls and Vigna sinensis.,

Fumber of flowers per plant:

Norton (1961) subjected the character nemely the |
number of flowers produced per plani, in cowpea Fy hybrids,
to his observation and reached to a conclusion that F1's
produced more flowers in the gpring and less flowers in
the fall than the most abundant and sparse flowering parents.
Colins (1967) collected 21 varieties from Boliwia, Peru,.El
Salvador, Guatemala etc. and crosses were effected between
them, Heterosis was observed for the number of flowers '

per plant,

Number of pods per plants

Wester and Jorgensen (1957) conducted étudieslon
the inheritance of the number of pods per plant in lima
bean, When the variety Clark's Bush wgé crossed with
Trimph, the P4 hybrids showed hybrid vigour in respect of
number of pods per plant, Studles on the expression of

heterosls for number of pods per plant in Pisum sativum
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were carried out by Johnson (1957). It was reé?iéd that
the factors governing number of pods were partially dominent,

Bhatnagar and Balaram Singh (1964) reported that

¥, hybrids of Phaeseolus sureus showed heterosis for the

number of pods. They were guperior to the mean of.the _

parentslfor the character. Again in 7 hybrids'pod nuuber
was considerably higher than the seme in the better parent.
Heterotic effects were exhibited in the F, hybrids of mmg
bean as reported by Singh and Jain (1971).

Voysest (1972) enalysed six Fy hybrids and their
parents (fdur small seeded lines snd five large seeded
ones) for ﬁumher of pods per plant and heterosis could he
observed in some of the crosses, Bordia (1973) could
obtain high genetic advance in some of the F, hybrids of
cowpea Vigna 91neﬁsis regarding the number of pods per
plant, Hetérosis for pod number was ohbserved in few of

the hybrids of Phaseolus vulgeris, by Hamad(1976).

Krarup and Davis (1970) based on their studies in
- 8ix hybridg in Eiﬂnm gativum stated that number of pods
per plaqt was mainly controlled by an additive gene system.
Sometimes:déviations mignt be exhibited due to eplgtasis
or linkage as indicated by a deflection of the Fy from the
mid-parental value. |
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Premsekar et al. (1964) conduoted hybridizé.tion

work between two species of cowpea, namely Vigné singrisg

subsp. sesquipedalis and Vigna sinensis, the latter produc-

ing large number of pods., Hybrids showed an inclination
towards 'the better parent. Ibarbia (1968) crossed some
dot;ble end triple poded varieties of peas to 2 single
poded line and obtained double poded type in F1 generation,
He arrived at a conclusion that triple pod oharacter was
governed by two to three genes and the double poded
character - by eight to\ nine genes.

Length of pod:

Inheritance of pod length in southern pea was investi-
gated by Brittingham (1950). He crossed two varieties of
cowpea nauely Yard Long bean and Lady Cream bean and obtained
heterosis for pod length, It was understood that eight
genes were operative for pod length. According to Menezes
(1956) the mode of inheritlance of pod size was unoerfain
in the pigeon pea, Premsekar et al. (1964) found that in
cowpea F1 hybrids, character pod length showed an inter-
mediate condition, Bhatnagar and Balaram Singh (1964)
reported t;hat in mung bean, hybrids were superior to the

~

nean of the parents.,,

When Colins (1967) crossed 21 verieties of Lima bean,
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heterosis could be reported in some of the F, hybrids,

while in some others, intermediate character was expressed.
Singh and Jain (1969) conducted an inheritance study in
mungbean involving six varieties, Graphical analysis of
'the data indicated the presence of additive gene effects
with some overdominance for pod length. Again, Singh and
Jain (1971) from a stuﬁy on F, plants derived fr&m g diallel
cross involving seven varieties reported that all the
hybrids exceeded their respeetive parents with regard to

pod length,

Roy and Richharia (1948) reported from & study of a

cross between Vigna sinensis and Vigna sinensig subsp.

segquipedalis that in respect of the length of pods the F1
was found to be intermediate, tending towards a reduction
in pod length. From a detailed study performed by Lamprecht
(1954) in cowpea on the inheritance of pod length it has
been elucidated that intermediately inherited gene Cotir,
which controlled pod length, w23 carried on chromosome V

in the position Cp~Gp-To-Cotr-Ust.

Number of seeds per pods

Wester and Jorgensen (1951) have carried out some

hybridization work befween Clark's bush, Early market,
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Peerless, Triumph and Henderson of Lima bean. The F,
derived from a cross of Clark's Bush x Iriumph showed
hybrid vigour In respect of number of seeds per pod. '
According to Krarup and Davis (1970) ovule number in

Pisum gativum was determj.ned by a simple adq:l.tive gefletic
system, Dominance effeots were of only very little influe-
nce, They have also stated that genes governing low ovule
number wvag partially dominant over the high ovule number,

Premgekar et al, (1964) vho carried out a cross
between two' speclies' of cowpea, reporied that the hybrid
mean value for number of seeds per pod was lowsr than
the parental mean., Bhatnagar and Balaram Singh (1964)
while conducting intervarietal hybridization in green gram
obtained heterosis in all the hybrids. Empig et g8l. (1970)
obgerved least variability and heritebility for seeds per
pod in green gram hybrids. Partial to overdominance ‘could
be r;oied in the diallel crosses in Phaseolus aureus by Singh
and Jain (1969). Dominent genes seened to govern the

inheritance of the number of seeds per pod.

High deéree of heterosis for number of seeds p;er
pod could be observed in all the six hy‘nridsl of French
bean by Voysest (1972). Domingo (1945) has assumsd that
in soyabean hybrids, the expression of the character ﬁumber
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of geeds per pod, has been influenced by environment at
a trivial rate and hes been governed by & few major’ and

several minor genes at a larger scele.

Weight of pod:

Expériments were conducted on the inheritance of
single pod weight in enap beans (Fhaseolus vulgaris) by
Hamad (1976). Diallel orosses were effected between five
' cultivars and hybrid vigour for single pod weight could be
observed in all the ceses, Bhatnagar and Balaram Singh
(1964) from their studies in mung bean found thet F, hybrids
of this eross were superior to the mean of the parents for

single pod weight,.

Weight of 100-seeds:

Heterosis for 100-weight coﬁld be noted by Sakurov
(1952) in peas, He crossed a vigorous variety with e dwarf
variety, large seeded with a small seeded and a late flower=-
mrg'k?ériety with an early flovering variety. Sumuki (1957)
could evolvg a dwarf strain of cowpea, named 2s 62-14-H
with a 1000-seed weight of 139 g from a cpmbination of
[Manbu) (Dwars)]x (Azuki) x Pulushinazairei (Pukushins Common).
Johnson (1957) who performed pybri&izatiqn in Pisum ségigum

noted heterosis for average seed weight and proposed ﬁhat
factors governing them were partielly dominent.



Zafar and Ehan (1968) have reporfed that in Cioer
arietinum the mode of inheritance of 1po-seed weight was
additive with little dominance. 13 hyhrids-obtained:by
Bhatnagar and Balaram Singh (1964), in green gram were

superior to the msan of the parenis for average seed weight,

Six Py hybrids and their parents were analysed for
100-geed weight by Voysest (1972). Expression of hetero-
sis was low for this character compared to avefaga gseed
yield. Bordia et al. (1973) carried out detziled genetic
studies In 32 varieties of Vigna for the inheritance of
100=-geed weight. It was found that heritability was higher
for this character in some of the hybrids.

Based on their :studies in Phasedus vulgeris Patil

D'Cruz (i964) gtated that factors governing 100-seced
welght were digenio in nature. Premsekar et al. (1964)
have recorded the better verforrance of interspecific
hybrids in' cowpea with respect to 100-seed weight.

oeed size:

.
Seed size is determined by three components né@ely
length, breadth anﬁ thickness of seed. . Change in any one
or 21l of these components can bring about & change for
gseed gize., Sakurov (1952) could observe heterosis for seed

size in some of the pea hybrids,
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A detailed and informative study regarding the
inheritance of geed size in green gram was undertaken by
Sen and Murthy (1961). They crossed the small seeded
variety Sonamung with a medium seeded BR3 and a large seeded
EB6 varieties, The results from the F, hybrids indicated
that small seeded nature was more or less completely domi-
nant over the medium and large elasses, The F1's of croagses
between two medium seeded parents and between two large
seeded parents exhibited negative heterosis for seed size,
It was suggested that medium and large seeded varieties of
Phaseolus aureus had evolved from gsmall seeded types through

accumilation of additive recessive genes with an effeet on

seed weight.

Coling (1967) experimented on 21 varieties of Lima
bean and reported heterosis for seed size, when the hybrids
were derived from parents wlith same gized seeds. tVhen a
large seeded wvariety wes crossed with 2 small seeded variety
the hybrids were of intermediate nature, Graphical analysis
of the data collected by Singh and Jain (1969) in mmg bean
indieated presence of additive growth effects with some

overdominance for seed size.

Voysest (1972) obtained heterosis for seed size in
gome of the six F, hybrids of French bean, four of the

perents were small seeded end five were large seeded,
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Rawal et al. (1976) undertook hybridization between
two wild accessions of cowpea and six cultivated varietles,
In every cross involving two wild accessions the seed weight

along with size was reduced significently.

Yield of‘pods per plant:

Bhatnager and Balaram Singh (1964) reported that in
Phageolus aureus, F1 hybrids out yielded the better parent.

Inheritance study for pod yield in soybean wag carried out
by Strohm (1966) who observed high heritability for all the

characters except pod yield.

Colins (1967) undertook hybridization in Lima bean
betwaén 21 varietles having similar characters and noticed
heterosis for pod yield in the F1 generation. Singh and
Jain (1971) have carried out diallel crosses involving seven
varieties and found that F, pleats had exceeded their
respeetive parents in yield. The heteroﬁic effeocts observed

in the F1 were maintained in the F2 in some croases.

Solomon et al. (1957) studied the inheritance of
ylelding characters in Cajanus cajan and have reported
heterosis in some of the hybrids. Capinpin and Irabagon
(1950) reported heterosis for pod yield in the F, generation
of vigna. Hemad (1976). in his studies on the inheritance
of yield components in some of the hybrids in Phaseolus
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vulgaris reported heterosis for number of pods per plant.

Yield of seeds per plant:

Wester and Jorgensen.(19513 who were working in
Lima bean hybrids, reported heterosis for seed yield per
plant., It was further explained that closer genetical
relationship between two parents could account for the
total absence of hybrid vigour in their F1 progeny.
Solomon et al. (1957) o nducted studies on heterosis in

Cajanus cajan. They repofted an increase in grain yield

upto 24.51 per cent over that of the parents.

Bhatnagar and Balaram Singh (1964) vhile conducting
studies in F, hybrids of Phaseolus aureus reported that

seed yileld was considerably higher in them than that in
the better parent. - Premsekar et al. (1964) have reported
that the hybrids obtained from & cross between Vigna

sesquipedalis and Vigna sinensis, have come on par with

Vigna sinensis in respect of seed yield per plant.

Varieties of Lima bean possessing similar characters
were crossed by Célins (1967) and he hag reported heterosis
for ssed yleld pef plant in some of the hybridg. Crosses
between varieties differing in various characters gave

Intermediate values for ssed yield. Bruter” (1965) obtained
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a new variety of cowpea by condueting an interspeeific

hybridization between Vigna ginensis, Vigna sesguipedalisg

and Vigna eatjung. Variety showed high seed weight when

compared to parents.

Singh and Jain (1971) based on their observation on

some of the hybrids in Phaseolus aureus, suggested that seed

yield per plant was governed by factors which were partially
dominant., Rawal et 2l.” (1976) crossed some of the eultiva-
ted varietiss of cowpea with two wild forms and reported
significant reduction for seed weight in'F1 hybrids. They
suggeéted thai the presence of genetie barriers prevented

" the exchange of genes befween various forms of cowpea.
Diallel érosses were carried out by Hamad (1976) betwesn

five cultivars of snap bean., Resulis indicated high degree
of heterosis for sced yleld in thg F1 population. Inheritance
study indieated that it was additive in nature,

EKrarup and Davis (1970) observed in peas that the
veight of seeds per plant was mainly controlled by an
additive geﬁe systenm, Some deviation from additivity,
probably due to epistasis or linkage, was indicated by
a deviation of the F1 from the mid-parental yalue.
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MATERIALS AND METHODS

The investigations reported herein were undertaken
in the Department of Agricultural Botany, College of Horti-
cul ture, VEIlanikkara'during the years 1978-80.

A, Materials:

in a previous study on the genetic divergence of
cowpea germ plasm conducted in the Department, 1t has been
observed that 56 genotypes studied, have fallen into 17
clusters., Baged on this information, 15 genotypes refre-
senting one from eagh cluster, were selecied for 2 parii-
cular character, the details of which are furnished below

" in Table I ,
(TABLE 1I)
Selfed seeds of these 15 genotypes kept in the

Department were made use of for the present investigations.
B. Methods:

| Pilfty seeds in each of 15 varieties were sown iﬁ a
plot of 20 x 15 metres size during June - September. 1979,
After diggfng the rlot thoroughly, Farm Yard Manure éﬁ'the
.rate of 1000 kg/ha was applied and 1ncorporated., The land
'was then thrown into ridges and furrowvs. Seeds vere sown
at the rate of two seeds per hill giving a spacing of one

netre. betueen plants._ Later it was thinned out to one plant

)
-



TABLE T

Details of genotypes selected

gg: Gl;g?er Name Characters for which selection is done-

1. 1 N. 62 Low 100 - seed weight.

2. 2 GP.PLS.63 Meximum flower number.

3. 3 Pusa Phalguni Minimum number of branches, flowers, pod yield and

geed yield.

4. 5 GP.PLS. 139 Low 100~seed weight and maximum flowering duration,
5. 6 Red Seeded Selection Flovering smread maximum and minimam seed per pod.
6. 7 GP.MS. 9314 Bushy habit and medium flowering duration.

7. 8 Kolingi péyar Maximum number of pods; pod and geed yields per

- plant and maximum geeds per pod. Minimam flower-

ing spread. ‘
8. 9 GPT. 536 Bushy habit and minimum flowering spread.
9 10 IC., 20729 Maximum 100-seed weight, maximum pod length and
‘ _ maximum pod weight. -

10 12 Pattanbi local-1 Medium seed size and low pod weight.
1 13 C.,152 x N.E.~I Bushy habit.
12 14 Pannithodan-early Breadth and thickness of the seed maximom,
13 15 P.118 Spreading habit a2nd minimum flowering duration.
14 16 Kolingipayar-vhite Low weight of pod, low length and breadth of seed,
15 17 Manoheri-black Seed length maximuanm,

12
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at each hili. Ammonium sulphate, Super phosphate and:
Muriate of potash %o supply N, P and K, at the rate of
20t 30 : 10 kg[ha‘respectively. were applied one week
after sowing. Appropriate plant protection measures

vere taken to ensure the safety of the crop. At the time
of earthing up, which was done 20 days aféer sowing, a top
| dressing with Ammoniuﬁ sulphate to supﬁly nitrogen at the
rate of 10 kg/ha was given, |

Just before sowing, the 15 varieties were gro@ped
into three, as late, medium znd early varieties based on
the time of flowering. Soving dates were so;adjusted in
such a way that flowering synchronised in 21l the varieties,

r

At the time of flowering intervarietal crosses in
,16 combinations were effected adopting the following
rrocedure, Emasculfation of the mature buds was carpied
out in the previous evening,:adopting the re thod descfibed
by Oliver (1910) and Hays and Gurder (1927). Selectéh
fNlower bud was held in between thumb and iﬁre-fingep holding
the keel upwards.. A needle tip wes run along the ridge
where the two edges of the stendard united and thus the
standerd was forced to open. Standerd halves on each side
w2s held down using thuub and forefinger and the exposed
keal was split open on one side, Using needle, tip of the
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~ke@l vas pushed underneath the thumb, Using a fine_pointed
forceps immature stamens were removed one by one tolensure
that none waswleft behind. Other!maturé and unemasculated
flower buds were removed from fhe inflofescence to avoid
contamination. Emasculated flowéré were pfotected uaing
pollen proof ﬁutter paﬁer bags, Pollination was done in

the next day morning between 6300 A.M. and T:30 AM, Details

of the crosses effected are presented in Table II.

(TABLE II)

Hybrid seeds along with selfed seeds of parents were
collected separately, dried and kept in moisture proof

containersa,

C. Field plot technigue and study of F, generation:

¥4 hybrids along with the parents vwere raised =zt
the Instructionzl Farm, Mannuthy during November - January
season of‘1979-80. Thirty-one ridges were taken in a plot
of 20 x 40 metres. Sixteen imtervarietel hybrids along
with théir parents wvere sown in a eompletelj Randomised
Degign giving one metre‘spacing either way; Cultural

practices remained the same as mentioned earlier.

Observations on plant height, number of primary

branches, flowering commencement, flowering completion,



TABLE 11

Detailsg of crogsés effected

Si. Cluster Cluster Wo.of WNo.of No.of Characters for which
No. Female parent No. Male parent No. ~cross- pods seeds they are crossed
es set obtsa-
made ined
1 Mencheri-black 17 Kolinjipayer—vaite 16 9 6 54 Meximum seed length x
) Minimum geed length
2 Kolinjipayar-vhite 16 Mancheri-black 17 15 4 45 Minimum length of secd
‘ x Maximum length of seed
5 Pammithodan-early 14 EKolinjipayar-white 16 6 4 30 Meximum breadth and
‘ thickness x Minimum rea-
dth ‘and thickness
4 Mancheri-black 17 * Kolinjipagar 8 1 1 11 Maximum number of pods
: . x Maximum pod yield
5 WN.62 1 1.C0.20729 10 25 3 39 Low 100=-seed weight x
High 100-seed weight.
6 IC. 20729 10 Red Seeded '
’ Selection 6 7 1 16 Maximum pod length x
Medium pod length ,
T Red Seeded Minimum seed per pod x
Seleotion 6 Kolinjipayar 8 49 7 4% Minimuam seed per pod-
8 Kolinjipayar B Red Seeded Minimum-flovering
Selection 6 63 6 67 espread x Maximum flower-
ing spread
O Red Seeded 6 G.P.T. 536 9 21 11 9% Maximum flowering spread
. x Minimum spread

Selection

contd....

no
=



Table II contd.

No.of No .of
Sl. Cluster Cluster S¥09< No.of seeds Characters for which
Pemale parent Male parent ses pods obta-
No. No. No. nsde set  ined they are crossed
10 Pattambi-local 12 Kolinjipayar- 16 48 5 47 Medium seed size x
vhite Minimum seed size
11 P.118 15 €.152 x N.BE.~I 13 11 3 29 Spreading hablit x
Bushy habit
12 P.118 15 - GP,PLS. 139 5 19 5 33 Minimam flowering
duration x Maximum
| duration
13 6P.PLS,13%9 5 P.118 15° 23 1 13 Maximum flowering
’ duration x Minimum
flowering duration
14 GP.MS.9%14 7 P.118 15 16 1 7 Bushy habit x Spreading
habit
15 Pusa Phalguni 3 Kolingipayar 8 51 7 36 Minimm seed yield x
Maximum seed yield
16 Pusa Phalguni 3 GP.PLS.63% 2 37 2 12 Minimm number of

flowers x Maximm number
of flowers

g%
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number of flowers per plant, number of pods per plant,
length of pod, weight of pod, number of seeds per pod,
100=geed welght, length of seed, breadth of éeed.'thick¥
ness of seed, pod yield per piant and seed yleld per:

plant were taken as described below.

1) Plant height:

Height was measured in metres from the base of the
plant to theé tip of the tallest branch after stretching
out 21l vines at the time of the last harvest. |

2) Fumber of branches:

Totzl number of primary branches from the main
‘8tem per plent was counted at maturity of the plants.

3) Flowering comtencement:

The number of days from seeding to the opening of

the first flower wes taken ag the flowering commencement,

4) Flovering completion:

Number of days from seeding to the opening of the
lagt flower was talen as the {lowering completion,

5) Humber of flowers per plaat:

Number of flovers opened was estimated on ezch day
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and the total arrived at.

6) Number of pods per plants

Dry pods were harvested at regular intervals and
the total number df pods per plant was counted on &1l

the varieties.

7) Length of pods

Ten pods were selected at random from each indivi-
dual plant and the length in em was measured. The average

length of these ten pods wag then caelculated.

8) Weigzut of pods

The same 10 pods used for lengih measurenents were
used for'recording pod weight also, The pod weight in g

vas recorded using an electric balance.

9) Number of geeds per pod:

Pods which were used in the above two cages were
used to estimate geeds per pod. Later average seed number

ver pod was found,

10) Weight of 100-seed:

From each plant 100 well developed and dried seeds
vere gelected and weilght in g was estimated using a highly
senaitive top-loading balance, )
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I

11) Length, breadth end thiokness of seed: |

Length, breadth aud thickness of 10 seeds were

estimated using vernier calipers and average was estimated.

12) Pod yield per plant:

Welght of the total.pods per plgnt was recqrdéﬁ
in g after drying and before threshing and extraction of

seeds,

13) Seed yleld per plant:

Pods collected from each plent were dried and
threshed and seeds were extracted and weight of seeds
per plani was egtimgied. The mean value for each
character was noticed on individual plent vasis; The

data collected above were sitatistieally analysed and

5%, X

, X, htierosis ete. were estimated.
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RESULIS

Observation on the behaviour of the F1 hybrids
along with their parents with reference to fifteen
characters, naumely plant height, number of branches,
comeencenent and completion of flowering, number of
flowers per plant, number of pods per plant, length of
pod, pod weight, number of seeds per pod, weight of 100-
seeds, length of seed, brezsdth of seed, thickness of seed,
pod yield per plant and seed yield per plant have been
collected from all the available ¥, hybrids and from 20
plants in each of the resgpective parents and the means
vere arrived at, The datz are presented in Tables III to

XVIII.

Plant height:

Observations on plant height obtained from the 16

hybrids and their 15 parents are presented in Table III.

(TABLE IIX)

The results presented in the above table reveal
that among the parents varieties-8, 13 and 17 are the
tallest with a mean of 1,40 m and variety-15 - the shortest
with 0,33 m., The rest of the varieties have exhibited
values in between this range. Among the 16 F1's gtudied,
there is a range in plant height from 2,06 m to 0.40 m.



PABLE III |
" Behaviour of Parents and F,'s for plant height (m)

Percentage over

S1. Female Male

..Mean of Mean of

No, parent %% porent MeER  orents F, * O =  Mean of  Better of
parents parents
1 17 1431 16 0.96 1.14 0.95 - 0.19 16.67 00
2 16 0.96 17 131 1.14 0,52 - 0.62 54.39 00
3 14 0.43 16 0.96 0.70  0.48 - 0.22 3143 00
4 . 12 0.65 16 0.96 0.81 0.56 - = 0.25 30.86 00
5 10 1.10 6 0.38 0.74 1.04 + 0.30 40.54 ~ 00
6 8 1.40 6. 0.38 0.8 0.85 =-0,04  4.49 00
7- 6 0.38 8  1.40 0.89 0.40 & 0.49 55 06 . 00
8 6 0.38 9 0.52 0.45 0.44 - 0.01 2.22 00
9 1 0.97 10 1.0 '~ 1.04 1483 + 0.79 75 .96 . 664,36
10 15 0.33 5 0.52 0.43 0.43 00 .00 00
11 5 0.52 15 - 0433 0.43 0.40 - = 0.03 6.98 00
12 3 0.38 2 0.63 0.51 0.48 - - 0,03 5.88 . 00
13 15 0.33 13 1.40 0.87 1.74 + 0.87 100,00 24,29
14 3 0.38 8 1.40 0.89 0.48 - 0.41 85.42 00
15 -7 0.53 15 0.33 - 0465 - 1.60 ° + 0.95 146.15 .~ 201.89
16 17 1431 8 1.40 1.%6 2.06 + 0,70 51,47 47.14

0¢
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Data in the above table also reveal that in four out‘of
36 cases Bfudied, the P,'s exhibit values over both the
pearents, the maximum mean being in the qrosé 7 x 15 with
201,89 pef ecent over the better parent. In the remeining
12 cases, the F1's have exhibited values in between.the
two parents in 9 cases, of which only in one cross the Py
value is greater than the mean of the two parents, ‘In
the remaining eigat cases the F, values are lesser ﬁhan
the means .of their respective parents, In three orosses.
the mean heights of'F1ihybrids are observed to be lesser
than their corresponding short parents. Reeiproeal

differences are also seen in soms cases,
Rumber of hranches:

Data pertaining to the mean number of branches per

plent of parents and Fy's are presented in Table IV.

(TABLE IV)

¥rom the results presented in the above table it
is geen that variety-5 has the maximum number of branches
with a value of 13.33 ahd'variety - 15 the nminimom ngmber.
of branches with e value of 3.22. Among the different F,'s
studied, considerable variation in number of branches per

plant is observed. In six out of 16 cases gtudied, the



Behaviour of Parents and F1's for number of

TABLE IV

hrnaches per plant

3l. Fenale

Male

Mean of

Mean of

Percentage over

fo. pavent M Lonent Meen parents F, vor = ggﬁgngg ggﬁggi.
117 9.25 16 5,93 7.59 10,30 + 2,71 35.70 11,35
2 16 5.93 17 9.25 7.59 6.36 - 1.23 16,21 00

3 14 5.56 16 5.93 5475 6.33 + 0.58 10,09 6.75
4 12 9.18 16 5.9% 7.56 8.92 + 1,36 17.99 00

5 10 7.08 6 757 7433 6.88 - 0.45 6.14 00

6 B8 8.69 6 . 7.57 8.13 7.3 - 0.82 10,09 00

T 6 7.57 8  8.69 8.13 10,55 v 2.42 29.77 21.40
8 6 T7.57 9 7.07 7.32 5.94 - 1,38 18.85 00

9 1 9.25 10 7.08 8.17 6.45 - 1.72 21.05 00

0 15  3.22 5  13.33 8.28 8.23 - 0.05 0.60 00

1 5 13.33 15 3422 8.28 7.67 - 0.61 7,37 00

2 3  9.29 2 6.78 8,04 10.5 + 2,46 30.60 13,02
3 15 3.22 13 6.13 4,68 6.43 + 1,75 3739 4.89
4 3  9.29 8 8.69 8.99 B.43 - 0.56 6.23 00

5 7T 6,47 15 3,22 4,85 4.00 - 0.85 17.53 00

6 17 9.25 8 8.69 8.97 11,33 + 2,36 26.31 22.49

(AN
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F1's have surpassed both the parents in the expression
of mean ngmber-of branches per plant, In the remai#ing
10 cases, five hybrids have exhibited meen values in
between the respective parentis of which in one oase the
F1 value is more than the mean of the parents, whilé. in
the other four -oases it is less than the -same, In the
remaeining five hybrids the F1's ghowved mean values thch
‘are lower than those exhibited by their edrresponding
lower parents. Reeiproocal differences are also observed

in certain cases.

Commencement of flowering in dags:

Observations on the mean number of days taken by
the F)'s and their parents for commencement of flowaring
are presented in Table V.

L
t

 (TABIE V)

IFrom the results in the above table it 19:seén
that variety=-1 is the earliest and variety~9 the latest
to commence flowering with mean values of 39.0 and 46.77
regpectively. Among the.F1's also, a'range of 39.0:to
50.0 is observed with reféreﬁce to this character, ?Out
of 16 F1 hybrids studied, three have exhibited valﬁés
which are above those of both the correaponding parents.

In five hybrids the values are obgerved to be in bstueen



TABLE V

Behaviour of Parents and Fy 's for cormencemsnt of.flouering in days

Percentage over .

S1. PFemale Male Meen of  Mean of

No. parent Mean  orent M8 Lorentg F, vor = g:.?gﬁ?;g g:;:ﬁi :
1 17 "43.9 16 © 4050  41.85 42 +0.15 0.3 00

2 16 40,50 17 43.19  41.85 42 + 0.15 0.36 00
3 14 43,22 16 ©  40.50 41.86  47.33 + 5,47 13.07 9.51
4 12 44,73 16 ° ' 40.50 42,62  46.6T + 4.05 9.50 4.34
5 10 46,00 6 ° 41.57 43,79 41,13 - 2,66 6.07 00

6 ' f 44.69 6 41,57 4343 40,94 - 2.19 5,08 00

7 6 41,57 8 44.69  43.13 41,55 - 1.58 3,66 00

8 6 41,57 9 46.TT  44.17 40,76 - 3.41 7.72 00

9 1 39,00 10 ° 46,00 42,50  43.00° + 0,50 1.18 00

10 15 ‘42,06 5 ° 44,60 43,33 40,69 - 2.64 6.09 00

11 5 44,60 15 © 42,06  43.33  50.00° + 6.67 15.39 12,11
12 3. 40,00 2 44,39 42,20  39.00° - 3.20 7.58 " 00

13 15. 42.06 13 46,07 44,00  42.71 - 1.6 3.09 00

14 3 40,00 8 44.69 - 42.35  41.57 - 0.78 1,84 00

15 7 44,40 15 42,06 43,23 40,67 - 2.47 5.71 00

16 17

4.80 00

43.19 8 44,69 43,94 41.83 - 2,11

)

Pe-
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the same of their corresponding parents and in eight
cages they are lower than their corresponding lower :
parents, In the five hybrids, where the values are
observed to be in between the parental limits, in -three
cagses they are above the parenital mesns, and in two below

the game °

Completion of flowering in days:

Data on the completion of flowering in the hybrids

and their parents are presented in the Table VI.

(TABLE VI)

From the results it 1s seen that the mean number of
days to complete flowering among the parents varies from
53.0 in variety~1 to 66,31 in variety-10. Among the hybrids
also there is considerable variation with reference to the
expression of the character. PFour out of 16 hybrids have
surpassed both the parental limits, while, one hybrid
has exhibited values lower than that of the lower parent,
The remaining 11 are seen to possess values which lie in
between the parental limits and of this 11, three have
exhibited values above the parental means apnd eight below
them,



TABLE VI
Behaviour of Parents and Fy's for completion of flowering in days

Percentage over

Male--

Noi. paemy. M porcn, Mean R 0T MEMMOE  wior o TONnte  peent
1. 17  60.13 16 55 «21 57.67 59,10 + 1,45 2.48 00
2 16 55.21 17 60.13 5T7.67 584306 +:'0.69 1.20 Q0
3 14 61.89 16 '~ 55.21 . 58,55 64,33 +°5.78" 9.87 3.94
4 12 60.45 16 5521 57 .85 65.17 + T.34 12.69 7.81
5 10 66 ¢31 6 57.14 61,73  57.75 ~ 3,98 6.45 . 00
6 8 63.56 6 ' 57.14  60.35 58.19 - 2,16 3.58 00
7. 6 57.14 8 = 63,56 60,35  57.91 - 2,44 4,04 00
8 6 57.14 9 65.08 61,11 58.94 - 2,17 3455 00
9 1 53,00 - 10 =~ 66,31 59.66  57.82 - 1.84 3.08- 00
10 15 5306 5 64.67 58,87  54.23 - '4.64 7 .68 00
11, 5 64,67 15 53,06 58.87 68.17 + 9,30 15.80 5.41
12 3 54,64 2 63.72 59.18  58.00 - 1,18 1.99 00
13 15 53,06 13 63,67 58,37  57.29 -1.08 1.85 00
14 3. 54.64 8 63.56 59.10  59.64 + 0,54 0.91 00
15. 7 64,00 15 53,06 58.53 66,17 + T7.64 13,05 3.39
16 17

' 60.13 8 63.56 61.85 59.17 - 2.68 4,33 00

98
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Flowering-gpread in days:

Data regarding the spread of flowering are presented
in Table VII. '

(TABLE VII)

ﬁuchrvariation can be noticed in the expression of
this character in parents and hybrids. Among the parents
the maximum spread is notieced in veriety-10 (20.39) and
minimam in variety-15 (11.63), Among the hybrids the range
is from 25.17 days to 13.54 days. For this characier only
three of the 16 hybrids have dominated their better parents,
At the same time only ;n one hybrid, the flowering spread
has come below the lower value of the parents. O0Of the
remaining 12 out of 16, seven are above the parental means
énd five below them. 'Reciprooal difference is also noticed

in one ease,

Tumber of flovers:

Table VIII gives the data on the performance of
different hybride and their parents for this character,

(TABLE VIII)

Variations observed among different varieties fall
in a range of 11.00 flowers in variety-15 and 109,40 flowers
in variety-5. The mean values of hybrids lie in beiweeen



TABLE VII

Behaviour of Parents and Fy 's for flovering spread in days

~ Female

Male

Mean of

Mean of

Percentage over

18.88

17.85

17.33

- 0.52

2,91

No. perent Mean pareni Hean parents Py *or = gﬁiﬁnﬁ;g gggﬁ
1. 17 16,81 16 15,57  16.19  18.30 + 2,11 '13.03 8.86

2. 16 15.57- 17 16.81 -16.19  16.36 + 0,17 1.05 00

3 14 18,67 16 15,57  17.12  17.00 - 0,12 0.70 00

4 42 1564 16 15,57  15.61 18,50 + 2,89 18.51 18.29

5 10 20.39 6 15.43  17.91  16.63 ~ 1.28 7.15 00

6 s 18.88 6 1543 17.16  17.25 + 0,09 0.52 00

7 6 15.43 8 18.88  16.16 16,36 + 0.20 1.24 00

8 §  15.43 9 18,62  17.05 18,18 + 1,15 6475 00

9 1 14000 10 20,39  17.20 - 13.55 - 3.65 21,22 00
10 15 1163 5 20,06  15.85  13.54 - 2,31 14,57 00

", 5 20,06 15 11,63  15.85  18.17. + 2,32 14,64 00 :-
12 3 1443 2 19.50  16.97  19.00 +.2.,03 11.96 00
137 13 1163 13 17.60 14,62  14.57 - 0.05 0,34 00

14 3 14,43 8 18,88  16.66  18.07 + 1,41 8,46 00

15 7 19,27 15 - 1,63 15.48  25.18 +. 9.72 62,91 30.62
16 17 16,81 8 ' 00

1



TABLE VIII

Behaviour of Perents and F,'s for number of flowers per plant

Percentage over

Mean of Meen of + or = Mean of  Betier

g‘::lf : ﬁgl:;t: Mean pzra:it Mean parents F1 L parents parent’
1 17 6081 16  77.86 © 69.34 109,10  + 39.76 5734 40.12
2 16 T7.86 17 60.81  69.34 92,82 + 23,48 3%.86 19.21
3 14 54,40 16 T7.86  66.13 36,50 = 29,63 44,81 00

4 12 . 68.09 16 T7.86  T72.98  56.75 = 16.23 22,24 00

5 10 55.00 6 74.86  64.93  129.00 + 64.07 98.68 72.32
6 8 69.50 6 74.86 72,18  T72.81 + ‘0,63 0.87 00

7 6 74.86 8 69.50  T2.18  127.73 + 55,55 76.96 70.63
8 6  74.86 9 60.93  67.90  90.53 + 22,63 33,33 20.93
9 1 65.75 10 55,00  60.38 59.18 - +1.20 1.99 00
10 15 11.00 5 109.40 60.20 64.92 + 14,72 7.84 00
1 5 109.40 15 11.00 60.20 54 .66 = 5,54 2,20 00

12 3 100.29 2 62.83 81,56 106,00 + 24,44 29.97 5.69
13 15 11,00 . 13 55.07  33.04 74443 + 41,39 125,27 35.16
14 3 100,29 8 69.50 84 .90 98,93 "+ 14,03 16 .53 00
15 (] 41,33 15 11,00 26,17 43,50 '+ 17.33 65,22 5425
16 17 + 43,67 67.02 56259

60.81 8 69.50 65.16 108,85

6%
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%6 .50 flowers and 129.00 flowers of hybrids 14 x 16 and

10 x 6 respectively.

Clear evidenee for hybrid vigour can be noticed in
majority of the crosses, NWine hybrids out of 16, have
exhibited considerable amount of heierosis over their
better parents., In two caseg the hybrids have prodgced
only lesser number of flowers than the parent having the
lover value. Iu the reméiniﬁg five cases whichjhave per-
formed in between the meximum and the minimum limits of the
parents, thrée hybrids are above the mid parental values,
vhile in two remaining cases they are below it. Reeiprocal
difference is also noticed in all the three cases in vary-
ing degrees.

Number of pods per plant:

Data regarding the number of pods produced per blaut
are presented in Table IX.

(TABLE IX)

As it is seen 2bove, in the case of number of flowers
rer plant, much variation can be noticed among parents and
hybrids. With respect to parents the variation ranges
from 76,13 in variety-5 to 4.94 in variety-15. So also in
the cage of hybrids, the range being from 66,0 of hybrid



TABLE IX

Behaviour of Parents and F1's for number of pods per plant

Si.

Female

Mzle

Mean of Mean of

ror -

Percentage over

| No. parent Mea? parent Meap parents Py, ggighgg-_ | _g:;;ii
1, 17 26.75 16 52,36  39.56 65,80 n 26,24 66 .33 25 .67
2 16 52.36 17 26.75  39.56  11.74 ‘= 27,82 70.32 00
3 14 21.11 16 52.36 = 36.74 20,00 - 16.74 45 .56 00
4 12 33.64 16 52.35.  43.00  36.33 - 6.67 15,51 00
5 10 28,23 6 31.57  29.90 58,50 + 28.60 95.65 85. 30
6 8 3869 6 31.57  35.13  36.44 + 1,31 3.73 00
T 6 31.57 8 38,69  35.13 21,75 - 13,38 38,09 00
8 6 31.57 9 34 .6 32.97  38.35 + 5,38 16.32 11.61
g 1 41,08 10 28,23  34.66  26.18 - 8.48 24 .47 00

10 15 4.94 5 76.13 40,54 35.15 - 5.39 1%.30 00
11 5 76.13 15 4.94 40.54 31.33 - 9,21 22,72 00 .-
12 3 34.04 2 35.72  35.18  66.00 » 30,82 87.61 84.77
15 15 4.94 13 20.87  12.91 58,14 + 45,23 350,35 175.58
14 3 34.64 8 38.69 36.67 49 .21 + 12,54 34.20 27.19
15 7 28.67 15 4.94 16 .81 27.00 + 10,19 60.62 00
6. 17 26,75 8 = 38.69  32.72. 61.67 + 28,95 88,48 59,40

|34



3 22 to 11,74 of hybrid 16 x 17, Seven out of 16
hybrids have shown 1mprovement over the corresponding
befter parentg., In the remaining nine cases, in fbuf
hybrids, the meen value is below that of the lower 1imit
of the parents and in the rest five it falls in betwéen
the upper and lower limits of the parents, Out of this
£ive hybrids only two ?1'9 have produced values over -the
mid-parental value and in the remaiﬁing three it 1s below
that, High degree of reciprocal difference 1é notioéd in
two out of three oageé wheré_both direct end reoiproéal

crosses are studied.'

Pod length (em):

The date on the performence of hybrids es well as

parents on pod length are furnished in Table X,

. {TABLE X)

From the table it can be understood that vari%ty-16
has shown the minimgm pod length of 10.25 cm and var;ety-10
the maximum pod length of 20.90 em. The rest 13 of ﬁhe
parents have their ﬁod lengths in between this range.
Among hybrids the rangé is from 2%.9% em to 12,94 em:pf
hybrids 14 x 16 and 5 x 15 respectively.

0f the 16 hybrids, seven have shown values beyond



TABLE X

Behaviour of Parents end Fy's for pod length (cm)

. ___Percentage over
Mean of Mean of

51, Female " Male

Mean

No, parent Mean garent parents  F Lror = };Zragn?;g gg::gﬁ
1 17 20,60 16 10425 15.43 17.26 -+ 1,33 11.86 00

2 10 10.25 17 20,60 15.43 .. 16.63 + 1,20 7.78 00

3 14 18,71 16 10.25 14.48 23.93 + 9,45 65.26 27.90
4 12 15.09 16 10.25 12.67 18,66 + 5,99 47.28 23,66
5 10 20,90 6 18.32 19.61 20,17 + 0,56 2.85 00

6 8 15.82 6 18,32 17.07 15.86 - =1.,18 6.91 00

7 6 18432 8 15.82 17.07 16.69 - = 0.38 2.23 00

8 6 18,32 9 17 .49 17.91 19.81 + 1.90 10.61 8.13
9 1 11,31 10 120,90 16,11 19.63 * 3,52 21.85 00

10 15 13.00 5 12 .80 12.90 18.33 + 5,43 42.09 41.00
11 5 12.80 15 13,00 12.90 12,94 + 0.04 0.31 00

12 3 12,42 .2 16 .64 14,53 16 .62 + 2,09 14,38 00

13 15 13.00 13 14,65 13.83 - 16,10 + 2,27 16.41 9.90
14 3 12,42 ° '8 15,82 14,12 16 .76 + 2.64 18,70 5.94
15 7 19.37 15 13.00 16.19 19.96 + 3,77 23%.29 5.05
16 17 20,60 8 15.82 18,21 17.20 - 1,01 5«55 00

ev
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‘the better parents and In nine remaining hybrids, the
mean values have remained within perental limits. Qﬁt
of this nine, six hybrids are above the mid-pareﬁtaii |
values and in the rem=ining three, they are below the
same, Only in one case high reciprocal différehce is

noticed.

Pod weight (g&):

Observations on-the performance of 16 hybrids and
o

15 parents on pod weight are given in Table XI.

(TABLE XI)

It is evideﬁx from the table that not much variation
occurs between varieties with respeet to this character,
Maximim parental mean is noted in varieiy-? (3.46 g) and |
the minimum in variety-16 (0,80 g). All the other remaining
parental means fall within these two limits, With réspect
to hybrids, the maximum mean is exhibited by hybrid 14 x 16
and the minimum,by hybrid 5 x 15, the respeotive values
being 2,95 g and 1.14 g. |

Out of the 16'095&9 studied, in five the hybrids
havé surpassed the.better parents and only in one case the
hybrid value comés below that of the lower parental meen.
Remaining 10 hybrids have exhibited values within the lower



TABLE XI
Behaviour of Parenta and F1's for pod weight (g)

Percentage over

Mean of

. or -
No. parem MeAl perny Meam PR OT 7 Memof Better
1 17 2,22 16 0.80 1.51 1.80 ¢ 0.29 19.21 00

2 16 0.80 17 2.22 1.51 1,48 - 0,03 1,99 00

3 14 1.98 16 0.80  1.39 2.95 + 1.56 112,23 48.99
4 12 1.88 16 0.80 1.34 2.87 + 1.53 114.18 52 .66
5 10 2.74 6 1.34 2,04 2.39 + 0,35 17.16 00

6 8 1.87 6 1.34 1,61 1,92 + 0,31 19.25 2.67
7 6 1.34 8 1.87 1.61 1.59 - 0.02 1.24 00

8 6 1.34 9 3,03 2.19 2,23 + 0.04 1.83 00

9 1 0.98 10 2,74 1.86 1.74 - 0.12 6.45 00
10 15 1.57 5 1.40 1.49 2,51 + 1,02 68.46 59 .87
11 5 1.40 15 1.57 1.49 1.14 - 0435 23,49 00
12 '3 1,06 2 2,31 1.69 1.74 + 0.05 2,96 00
13 15 1.57 13 1.73 1.65 2,22 + 0.57 34,55 28,32
14 3 1.06 8 1.87 1.47 1.85 + 0.38 25,85 00
15 7 3.46 15 1,57 2,52 2,70 + 0.18 7.14 00
16 17 2,22 8 1.87 2.05 2,01 - 0.04 1.95 00

7
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and the upper parental limits. Out of this 10, six
hybrids have values above that of the mean o_f the two |
parents and in four oases, they are below the mid=- |
parental values but above the lower paremtal limit.
Reciprocal difference at a higher degree is noticed in

one ocaac,

Seeds per pod:

Data are presented in Table XII.

(TABLE XII)

Tt is clear from the above table that there exists
mach variation among perents with respect to this charaoter.
As in the previous case,- variety~10 has the meximim number
of seeds;per pod and varieiy~15 -~ the minimum. In hybrids ,
the varielttion ranges from 11,00 to 16.63% of the hybr;ds_

5 x 15 and 10 x 6 respectively., In all other hybrids the
mean values faell in between these two limits,

A closer examination of tae table shows that o'llnly
in three out of 16 cfosée,, the hy,'brids have surpa;sse'd‘ the
better pé.rénts. imt in the remaining thirteen casesg, "hybr:!:d
performence 1is in between the two parental limits, in none
of.the oases,-hybriq performance is below that of the lover
parent, . of the above 13 hybric“is, 12 hybrids have shown

better performance over the mid-parental values end in the



TABLE XIX

Behaviour of Parents and Fq *s for number of seeds per pod

: . Mean of ——kercentage over
Moo paremt M= paneny Meen  p0ST Py sor- | Memof  Better
1 17 15,13 16 -~ 11,36  13.25  14.10  + 0.85 6442 00
2 16 11.36 17 15.13  13.25 13,36  + 0.11 1 0.83 00
3 14 14,00 16 11.36 12,68  13.67 + 0.99 " 7.81 00
4 12 14,18 16 © 11.36 12,77 16.42  + 3.65 28.58 15.80
5 10 16,54 6 12,43  14.49  16.63  + 2,14 14,77 0.54
6 8 15.56 6  ° 12.43 14,00 13.81 =~ 0,19 1.36 00
7 6 12,43 8 15,56  14.00  14.73  + 0.73 5,21 00
8 6 12,43 9 16.36  14.40  16.18  + 1.78 12,36 00
9 1 10,92 10 16.54 1%5.73 14 .64 + 0,91 ' 6463 00
10 15 8.25 5 14,07 11,16 13.77  + 2.61 23,39 00
11 5 14,07 15 . 8.25 11.16  11.00 = 0.16 1,43 00
12 3 10.57 2 16,00 1%.29 11,50 = 1.79 13.47 00
13 15 8,25 13 13,93  11.09 12,29  + 1.2 10.82 00
14 3 10,57 8 15.56 13,07 15,07  + 2.00 15,30 00
15 7 15.27 15 8.25 11,75  13.67  + 1.92 16.34 00
16 17 15.13 8. 15.56  15.35 16,50 + 1.15 7.49 6.04

AN
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- remzining one case it is below the mid-parental value.
Yot much reciprocal difference is moted in all ithe three
100-seed weight (g):

Observations regarding 100-seed weight are presented
in Table XIII.

(TABLE XIII)

Fromr the data presented in the Table it can be seen
that ‘'moeh variation ocecurs among different varieties and
hybrids. Among varieties maximum 100-geeds weight is
expressed by variety-7 and minimum by variety-16, the-
respective values being 18.68 g to 6.13 g. In the cése
of hybrids the maximm value of 17.60 g 1s exhibited;by
the hybrid 7 x 15 while ﬁhe minimum value of 7.60 g is
shown by the hybrid 17 x 16,

Out of fhe 16 hybrids studie&'only five have produced
values over the better parehts and of the remaining 11, two
hybrids are below that of the lover limit of the paremtal
mean, Reumaining mine hybrids are in betwsen the upper
and the lover parental 1imits and of these, sixihybrids
have ghown improvement over the mid-parental values and

the lagt three have shown the performence below that of




TABLE XIII

Behaviour of Parents and Fy's for 100-seed weight (g1)

Percentage over

Mean of F
3%: iggzii NMean pgié:t Hean :g:?gngg "By or = Egigngg gz::gis
1 17 11,62 16 6.13 8.88 7.60 1.28" 14.41, 00
2 16 6.13 17 11.62 8.88 9,76 0.88 . 9.91 00
3 14 10.88 16 6,13 8,51  15.24 6,73 . 79.08 40.07
4 12 10,36 16 6.13 8.25 12.89 4.64 56 .24 24..42
5 10 12,62 6 8,81 10,72 10.94 - 0.22 2,05 00
6 8 10,97 6 8.81 9.89 11.64 1.75 17.69 0.11
7 6 8.81 8 10.97 9.89 9.03 0.86 8.70 00
8 6 8,81 9 1%.26 11,04  10.67 0.37 3435 00
9 1 7.55 10 12,62 ' 10,09 10,36 +.0.27 2.68 00
10 15 15455 5 9.37 12.46 16.48 3 4.02 32.26 5.98
11 5 9.37 15 15,55 = 12.46 "7 .80 4.66 37.40 00
12 3 8.33 2 11.17 9.75 11.9% .2.18 22,36 6.80 -
13 15 15.55 13 9.50 12,53 14,78 . 2.25 17.96 Q0
14 3 B33 8 10.97 9.65 10.13 0.48 4,97 00
15 7 18.68 15 15.55 17,12 17.60 0.48 2.80 00
16 17 11.62 8 10.97 11.30 10.04 1.26 11.15 00

[
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the mid parental values but above the lower parental

limit,
Seed len cm)s

Data pertaining to this character are presented

/in Table XIV,

(TABLE XIV)

From the data it can be seen that not much variation
occurs among the varieties., The range observed among the
parents is from 0.54 em in variety-i16 to 0.88 cm in
variety-17. 1In respect of hybrids, 14 x 16 and % %15 show
the maximum and minimum values of 1,00 cm and 0.65 em

respectively.

Out of 16 hybrids studied, eight Fy's are found to
have their length beyond that of the respective betfer
parents and three hybrids have their geed length below
that of the lower parental value, OCut of the remaining
five cases, three hybrids are found to have their respective
geed }engths lying in between the upper parental limit and
the mid-parental value and in the remaining two cages the
hybrid mean has equalled that of the lower parent. Reci-

procal difference is also noticed in some casges.



TABLE XIV
Behaviour of Parents and F,'s for seed length (cm)

Percentase over

7 HMean of

Noi parent MR ponony Mean © JERST W . Sor- Mem of  Bettar
1 17 0.88 16 0.54 © 0.71  '0.86 -+ 0.15 21.13 00

2 16 0.54 17 0.88 0.71 '0.78 + 0,07 9.86 00

3 14 0.83 16 0.54 0.69 1.00 + 0.31 44.93 20.48
4 12 0.63 16 0.54 0.59 0.88 + 0.39 49.15 39.68
5 10 0.83 6 0.83 0.83 0.78 -0.05 6.02 00

6 8 0.76 6 0.83 0.80 0.76 - 0.04 5.00 00

7 6 0.83 8 0.76 0.80 0.76 - 0.04 5.00 00

8 6 0.83 9 0.62 0,73 0.76 + 0.03 4.11 00

9 1 0.68 10 0.83 0.76 0.88 + 0.12 15.79 6.02
10 15 0.83 5 0.74 0.79 0.87 + 0.08 16,13 4.82
1 5 0.74 15 0.83 0.79 0.65 ~'0.14 17.72 00

12 3 0.65 2 0.64 0.65 0,83 + 0.18 27.69 27 .69
13 15 0.83 13 0.66 0.75 0,88 + 0.13 17.33 6.02
14 3 0.65 8 0.76 0.71 0.77 + 0,06 8.45 1,32
15 7 0.62 . 15 0.83 0.73 0.92 + 0,19 26,03 10.84
16 17 0.88 8 0.76 0.82 0.73 10.98 00

- 0,09

IS
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Seed. breadth {(em):

The data are presented in Table XV.

(TABLE XV)

Here also as in the previous case, wide variation
is not noticed among varieties unlike in the hybrids.
Parental mean ranges from 0,40 om of variety-16 to 0,64 om
of variety=-15. Remaining 1% parental means lie within
this range. In hybrids, mé#imum seed breadth is shown by
the hybrid 15 x 5 and minimum by hybrids 16 x 17 and
S ¥ 15. The remaining hybrid means lie in between 0,40 em
and 0,72 cm,

Out of the 16 crosses studied only in five, the
hybrids have surpassed that of the better parent and in
two cases the hybrid values are below that of the lower
parental limit. In nine crosses the F1 mean values range
between the upper and the lower parental means., Out of
this nine cages, seven have shown values above the nmid-
parental vélues and iﬂ two cages it is inbetween the mean
of parents and the 1owef parental mean. Reciprocal

differences are also noticed.,

Seed thickness (em):

Data regarding the performance 6f both the parents



IABLE XV

Behaviour of Parents and F1's for seed breadth (cm)

Mean of

0.59

0.55

0.50

51 : Percentare over
No. paroms ™% pareny Hem  poigdy B sor - Heamof T Better
1 17 0.5t 16 0.40 0.46  0.59 + 0,13 28,26 15 .69
2 16 0,40 17 0.51 - 0.46 0.49 + 0.03 6.52 00
3 14 0.55 16 0.40 - 0.48 0,63 + 0.15 31,25 . 14.55
4 12 0.52 16 0.40 - 0.46 .0.66 + .0.20 43,48 26,92
5 10 0,63 6 0,50« 0.57 0459 + 0,02 3,51 . 00
6 8 0.59 6 0.50 - 0,55 10,56 + 0,01 1.82 . 00
7 6 0.50 8 0.59 © 0.55  .0.58  +.0.03 5.45 ., 00
8 6 0.50 9 0.61 - 0.56 10455 - 0,01 1,78 00
9 1 0.45 10 0.63 - 0.54 0,58 +.0,04 T.41 00
10 15 0.64 5 0.51 - 0.58 .0.72 +,0.14 24.14 12,50
11 5 0.51 15 0.64 - 0.58  .0.49 -.0.09 15.52 00
12 3 0.46 2 0.56 . 0.51 .0.52 +.0,01 1.96 = 00
13 15 0.64 13 0.58 .  0.61 . 0.63 +. 0,02 3.28 00
14 3 0,46 8 0.59 0.54 0.53 - 0.01 1.85 00
15 7 0.58 15 0.64  0.61 0,65 + 0.04 6.56 1.56
16 17 0.51 8 - 0,05 9.09 00

£s
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and hybrids are presented in Tabig XVI,

(TABLE XVI)

Among different characters studied 80 far least
variation between varieties can be noticed only for this
character,  When variety-15 possesses a maximnm.meaﬁ of
0.47 cm variety-16 shows the minimum value of 0,33 cm.
Among the 16 hybrids studied, maximm seed thicknesé is
exnibited by the hybrid 15 x 5 and the minimum by the
hybrid 16 x 17.

0f all the 16 hybrids observed, seven hybrids have
surpassed the better parent. Out of the remaining nine
hybrids, four hybrids have shown velues below their
regpective 1ower‘pareptallmean and in five cases fhé values
range in between the upper and the lower perental 1§mits
of the respective parents, Out of these five hybrids,
only two hybrids are above the mid-parental value a@d in
one case it equals with the mid-perental value and in the
remaining two cages it is below the lower parental @ean.

Reciprocal difference is noticed in two of the three cases.

Pod yield (g):

Observations on the performance of the 15 parents

and 16 hybrids are presented in Table XVII.



TABLE XVI

Behaviour of Parents and EH.S for soeed thickness (cm)

Percentage over

‘ . Mean of
Moo pevem; "M pareny e R8T ® sor-  Memnof  Detier
1 17 0.40 16 0.33 0.37 . 0,47 +.0710 27.03 - 17450
2 16 0.33 17 0.40 0.37. 0.38 . - +.0,01 2,70 00
3 14 0.45 16 0.33 0.39 . 0.47 + 0,08 ‘20,51 444
4 12 0.42 16 0.33 0.38. 0.51 * 0,13 54,21 21.4%
5 10 0.44 6 0.41 0.43 . 0.3 -.0.04 1 9.30 00
6 8 0.46 6 0.41 044 . 0.48 + 0,04 1 9,09 ' 4.35
7 6 0.41 '8 0:46 0.44 .  D.42 - 0,02 4,55 00
8 . 6 0.41 g 0.44 043 .  0.39 ~ 0,04 9.30 00
g 1 0.37 10 0.44 0.41 . 0.41 00 00 00
10 15 0.47 5 0.44 0.46 . 0.52 + 0,06 13.04 10.63
11 5 0.44 15 0.47 0,46 . 0,43 - 0,03 6.52 00
12 3 0.38 2 0.44. 0.41 0.42 <+ 0,01 2.43 00
13 15 0.47 13 0.44 0.46 . 0.49 + 0,03 6.52 4,26
14 5 0.38 8 0.46 0.42 - 0.41 - 0,01 2.38 00
15 7 0443 15 0.47. 0.45 - 0.51 + 0,06 T 13,33 8.51
16 17 0.40 8 0.46 0.43 0.41 - 0.02 4,65 00

4
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(TABLE XVII)

Among the parents maximm pod yield 1s given by
the variety-5 and minilmm by variety-15, their mean pod
yields being 93.04 g and 7.57 & reapeetiveiy‘.. High degree
of variation can be observed in the hybrids also. Hybrid
' mean values range from 29,68 g of hybrid 5 x 15 and 113.23 g
-of hybrid 10 x 6.

Among the 16.hyb.rid's, 8 hybrids have showm me;l.n'
values over thelr respective better parenis and two hybrids
have giveﬁ & mean value below that of the respective. lover
parental mean limits, Of the remaining six hybrids, five
hybrids are over the mid-:parentgl values and one hybrid
is in between the mid-parental value and the lower parent,
 Thus totally six hybrids have performed in the range of
upper and lower limits of the parents., Recdprocal diffe-

rence is very prominent for this character.

- Seed yield (£):

Data pertaining to the seed yield per plant are
glven in Table XVIII.

(TABLE XVIII)

1

High degree: of veriation is noticed among hybrids
and parents, Among the 15 parents, highest value for seed
yield is shoun by variety~5 and lowest by variety-15, their




TABLE XVII

Behaviour of Parents and F,'s for pod yield per plant (g)

Peroentase over

Mean of
Noi paremt M parens Mem  pIRlT R cor - Memof Betier
117 49,25 16 39.35  44.30 87.10 + 42.8 96,61 76 .85
2 167 39.35 17 49.25 44,30 26,40 + 2.1 4.74 00
3 14 42.65 16 39.35 ° 41,00 38.16 = 2.4 6493 00
4 12 49.42 16 39.35  44.39 71.85 + 27.46 61.86 4% 439
5 10 66.38 6 30,98  48.68  113.23 + 64.55 132,60 7058
6 8  65.51 6 30.98  48.25  53.79 + 5.54 11.48 00
7 6 30.98 8 65.51 48,25 73,03 + 24,78 51,36 11.48
8 6 30,98 9 80.59  55.79  64.85 + 9,06 16.24 00
9 1 37.75 10 66,38 52,07  34.48  =17.59 33,78 00
10 15 7.57 5 93,04  50.31  68.50 + 18.19 36,16 00
11 5  9%.04 15 7.57 50,31 29.68 - 20,63 41.01 00
12 3 27.75 2 60.08  43.92  '89.99 + 46.07 104.90 49.78
13 15 7.57 13 30.83 19,20  101.83 +« 82,63  430.36  230.30
14 3 2775 8 65.51  46.63  74.63 + 28.00 60.05 13,92
15 7  T440 15 T.57 40,99 64,10+ 23,11 56,38 00
16 17 49.25 8 65.51  57.38  101.09 + 43.71 76.18 . 54.31

X



TABLE XVIII

Behaviour of Parents and F,'s for seed yield

per plant. (g)

Mean of Percentage over
g%: g:giii Mean Male Mean g:?:&%ﬁ T4 *OF T Mean of  Better
parent Parents Parent
1 17 30.09 16 25.01 27.55 58.88 + 31,33  113.72 95.68
2 16 25,01 17 30.09  27.55 28.80 + 1.25 4.54 00
3 14 20,69 16 25.01 27,70 25.12 =~ 2.58 9.31 00
4 12 30403 . 16 25.01 27.52 45,88 + 1B.36 66.72 52.78
5 10 42,56 6 23,51 33.04 80.60 + 47,56  143.95 89.38
6 8 47,77 6 23,51  35.64 38,87 + 3.23 9.06 00
7 6 23,51 8 4777 35 .64 53.28 + 17.64 49.49 11.53
8 6 23,51 9 58.20  40.86 46,51 + 5.65 13.83 00
9 1 24,76 10 42,56 33.66 23,11 = 10.55 31,54 00
.10 15 5.79 5 69.50 37465 35.74 = 1,91  5.07 00
11 5 69.50 15 5.79 37,65 18.60 = 19.05 50 .60 00
12 3 16,88 2 45.95 31.42 66.46 + 35.26 112,22 44,64
13 15 5.79 13 20.32  13.06 59.69 + 46.63  357.04 19%.75
14 3 16,88 8 AT 77 32433 52.37 + 20.04 51.99 9.63
15 7 55.84 15 5479 30.82 43.21  + 12,39 40.20 00
16 17 30,09 - 8 75.21  52.65 75.21 + 22.56 42 .85 00

89
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mean values range from 69.50 g to 5.79 & respectively.
Wide variastion is also noticed among hybrids. Hybrid
10 x 6 ranks on the top and hybrid 5 x 15 on the bottom
vith seed yields of 80.60 g and 18,60 g respeetiﬁely.

Out of the 16 hybrids ;tudied, in 7 cagses,

hybrids are above their respective better parents and

in one case it is 1oﬁer than.the respective low yielding
parent. In the remaining eight oases the hybrid per-
formance ranges in between the parental limits. Out of
this eight cases, in five the hybrid performance is ébOVe
the mid=-parentel values and in three cases,; it is below
that. Reciprocal difference is also noticed in all the

three cases.
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DISCUSSION

Results of observations on 16 characters recorded
from the 16 intervarietal hybrids of cowpea and from the
respective parents have been analysed and presented. An
attempt to discuss the resulis ag a wvhole so as to drav

valid conclusions is made hereunder.

Cowpeea in Kerala is'a unigue pulse erop: :grown
under contrasting situations. The grain-production-—
oriented rice fallow culture would require high yielding
erect varieties with early flowering and highly condensed
flowvering spread to mzke the cultivation economic, avoid-
ing huge expenditure on multiple harvest. Even varieties
with smaller pods, if they have large number of pods and
good number of heavy seeds per pod, will be highly suited
for this system,

The highly specialised system of cowpea culture
in gummer rice fallows speeifically for vegetable purpose,
ag practiced in certain areas like Manoheri in the state,
would require trailing varieties with long fleshy pods and
- with a reasonably prolonged flowering spread to ensure
continuous supply of green pods over a larger period, Here
the highly synchronised flowering is not of much importance

since 8 good amount of labour comes &s self or family labour.

b
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Varieties with large number of small pods giving good
seed yield, will be of no use.at all under this situation.

The third winter system of cowpea culture is during
the Khariff season. Here the cultivation is mainly in the
uplands and homesteads, vhere varieties with mediuvm pod
gize, bold seed and medium flowering duration and spread
are useful. The varieties would be either erect orsemi-
ereet or trailing. They should also be of dual purpose
oncs with tolerably good yiéld both as tender vegetable

pod and also as vegetable grain,

Ap is the case, the present tasks of the cowpea
breeders in the state are of diverse nature, since
varieties suited for vivid situations are to be evolved

in order to satisfy the demanda of the grovers,

It would ﬁe too much imaginative and fer from
reality to expeot a single varieiy to possess all the
desirable attributes to the maximum, Thus in any progremme
of improvement of this crop through combination breeding,.
desirable genes are to be pooled from different sources in
go fer as they are found distributed among the different
varietiess Thus selection of 15 parental varieties helong-.
ing to 15 elusters, each variety possessing one or the

other contrasting trait expressed to the maximom, as parents .
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in the present programme, is fully justifiable,

In recent years the concept of plant type is
gaining momentum, An ideal morphological frame work
of a plant will be more efficient in its performance in
a particular environment.. As such, instead of consider-
ing individual charaeters, plant breecders are now looking
for a plant having an ideal combination of different
characteristics. In any crop as a nmatter of fact, stature
and branching are two mein aspects wvhiceh Gecide the
physieal frame work of the plant eoﬁtributing mich of its
appearance and the efficiency of cropping. Short stature
and profuse branching makes the plant bushy in appearance, .
vhile, tell plants with sparse branches will give a lean
énd lanky appedrance,

In cowpea both tall and dwarf plants are desirable
under different situations. An examination of the data
for plant height in the parents and hybrids reveals the
following, 1If tallness is desirable, five out of 16
hybrids studied have exhibited heterosis, -out of which in
one of the F1's, the heterotic effect is over the parental
‘meen alone, whereas, in the reméining fbur; it is over
the tall parent as well, In places where @warfnéss is
desirable, 11 out of 16 hybrids studied have exhibited
heterosis, out of which in eigat of the F hybrids, the
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heterotic effect is over the parental mean end in the
remaining three it is over the dwarf parent as well (Fig.2),

Results of observatlons on the number of branches
in the 16 hybrids and their respective parents have indi-
cated a ¢lear possitive evidence of hybrid vigour only in
seven out of the 16 hybrids, out of vhich in one the F,
mean is found to surpass the mean of the two parents only,
while in the remaining six it is found to be superior to
the better parent as well (Fig.1). The differsential be-
haviour of the hybrids with reference to the expression of
heterosis may, perhaps, be due to the differences-in the
gﬁnetie-architec;ure'of the parents involved,

Yield is the primary criterion in any breeding
programme, Next to it in importence is duration. From
the economic point of view it is =lways desirable to have
short term varietieg with high yielding ability, It is
from here that the concept of per day yield has come into
being., This per day yield is obtained by dividing the
total yield of the plant with the number of days it occu@ies
the land., Thus selection on per day yield will take into
account both the factors similtaneously.

In the present investigation, commencement of flower-

ing, completion of flowering and flowering spread have been



_JF.Z.oo _ ‘ FIG: 2. BEHAVIOUR oF PARENTS AND F|'S FOR PLANT HEIGHT
MALE PARENMT [ﬂm MALE AND FEMAL_E .
. ' - . PARBENT
-80 ] . FEMALE PAREMNMT [:] HYBRID
[
.60 [—.
—
1.40 | —
J .‘[- Fr["‘ --T -I-T
) F[[ ! 1!
D le2o b
E
E Fl’w
E oo | — : -
v
ol M
i V | _
. 080 |
z '
[
A
Q. *
.60 L :
0.40 | i ’ . l
O-RCG . I ’ . l 1 I
S I '] H! il I I
w Lt o® 0 b o o @ © @ 0 0 n o o @
] ® » » x X 4 x x x X x ® 0 Lol = x
ErR e kgt NdY 00 Vogonavuwuart 29 g0 200N anne
PARENTS AND THEIR HYBRIDS —1!

-




NUWBER OF BRANCHES

FiG: 1. BEHAVIOUR OF PARERNTS AND Fi'S FOR NUMBRER OF BRANCHES

—

”m] MALE AND REMALE

D HYBRID

PARSENT

m
|

MALE PARENT
— - EEMALE PARENT
e
M
= Ll
v = ©
X » »
Ere e boe

T

| x 10

T » 1B
13

15 xy

5x15 -
]




64

studied in both the hybrids and the respective parents,
Early commencement of flowering is always desirable in

so far as it ensures the early harvest and early return

of the produce to the grower against his investment.

Again a orop which flowers early will occupy the field

for a lesser number of days and will conszquently be
subjected to the hazards of incliment weather to a lesser
degree, Contrary to this, completion of flowering and
flowering spread have two aspects. Early completion of
flowering, resulting in a lesser flowering spread is
advantageous under conditions where expenditure on multiple
harvest has to be reduced. On the other hand late comple-
tion of flowering resulting in a wider flowering spread
will be desirable in places where the crop is grown for
vegetable purpose vhen continuous supply of green pods is
of primary importance, Considering the data obtained in
~the present study from these angles, it is noticed that

10 out of 16 hybrids have expressed heterosis with reference
to commencement of flowering. Out of this 10, eight P,
hybrids have flowered earlisr than the early parent, vhile,
the remaining two have expressed a value lesser than the
mean of the two parents (Fig. 14). These resulis indicate
that there is great scope for obtaining early derivatives
of the erosses involving the parents séleeted in the present
gtudy. |
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In the gase of completion of flowering, seven'out
of the 16 hybrids have expressed heierosis towards late-
ness and nins towards earliness (Fig.15). With fefbrence
to flowering spread also 10 out of the 16 hybrids hawe
expressed values above the mean of the parents and six-
below the meen of the parents (Fig.16), These results
indicate the great amoﬁnt of genetic varlability available
among the parents selected for thé study and consedﬁéntly
. the possiﬁility of realisiné the desired recombinant in
the further segregating generations of the present inter-
Ivarietal hybrids.

Yield as we 2ll knov is @ complex character which
in the case of oowpea is the edible green pod and also
mature graing rich in protein. This is primarily deyer-
mined by number of flowers per plant, number and. weight
of pods per plant, length and weight of individuel pods,
number of seeds per pod, size of the individual seed and
weight of seeds per plant, These are traits which are
normally expected to have a positive relationship with
yield and consequently & more intemsified expression of

them will result in an increased yield.

In the present investigation cleer evidence of
the hybrid superiority over the mean of the parents is
observed in the case of 13 and 12 hybrids out of 16 in
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in respect of pod as well as seed ylelds respectively
(Pigures 8 and 9). This is in agreement with the results
of Hofmenn (1926) in cowpea, Acs (1964) and Putinoev (1970)
in Pisum sativum, Singh and Singh (1970) in field pea,
Bhatnagar and Singh (1964) and Singa and Jain (1970) in
Pheseolus aureus and Colins (19675 in Phaseolus lunatus.

The ¥4 means in the above cages are found to be above the
midparental values in 1% and 12 F1's studied in the case
of pod and seed yields respectively. Out of this eight
in the case of pod yield and seven in the oase of seed
yield are 8bserved-1;o be better than the corresponding

better parents as well.

Heterosls for total pod yield per plant observed
in the present case ocan either be due to an inecrease in
the number of flowers per plent resulting in the realisa-
tion of more number .of pods per plant or due to &n inerease
in the 1enéth and welght of Individual pod or both., Out of
16 hybridsistudied in the present investigation, 12 in
the case of number of flowers per plant, nine in the case
of number of pods per plant, 13 in the oased length of
pod and 11 in the case of weight of pod are seen to produee
higher value over the corresponding means of their res-
pective parents (f;gures -3; 4, 5, 6 and Plates 1 to 6).
This is ih-?.greement'with the findings of Singh and Singh (1970),
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FIG: 3. BEHAVIOUR OF PARENTS AND F,’S FoR NUMBER OF FLOWERS PER PLANT

MALE PARENT [ﬂ]]]] MALE AMD FEMALE

. .
ﬂ ] . FEMALE PARENT D HYBRID
e |— .
e .
B
oo —-
850 — —1 —
ﬂ 8o |
3 ll .
0 - — M —W (1
4 o
m il
L -
5 6o [ F|-
14 o
u —
o -1~ Ry —
b3
2
Z 40 [
30 |
o [ }
o “
¥ o . ik
¢ & o 9 2 2 v ©. ©o @ w0 2 2 «
M I3 x *® ] ® ) x x x x * x x x

PAREBNT

PARENTS AND THEI\R HRYBRVDS

KN




— 70 — FIG: 4. BEHAVIOLUR oF PARENTS AND F|'s FOR e
= MUMBER OF Pops PER PLANT i
_ —
M MALE PARBRNT ]Iﬂ]] MALE AWNMD FEMALIE
- D PAREMT
6o — ) FEMALE PARENT HYBRID
'|Pr' p— ’_..
50 — _ o
0 .
]
0 40—
& i I b
b i
] — ) L
4
W
£ oo g e 5 |
3
z I"!""r |-|.
20 — |
10— (i ' l
2 b e 9 ® 8 v o w o v, v » o o
x x > x ® e ® x x X x x % L x x
NROENREgEtsoed N2 00 gypoonuwuoat~s?2 02200000
L PARENTS AMD THEIR HYBRIDS »




IN <m.

LENGTH

FIG: 5. BERAVICUR ofFf PARENTS AND F'sS FOR POD LENGTH tN Cwm.

24 —
—
. HIH] MALR PDARENT H[IIU MALE AND FEMALE PARENT

22 . ' - FEMAIE . PARENT D HYBRID

e _r,_ﬂ—-r--[r i

© E © 0 2 e w ® © o 90 0 L n x
* x x ® »® X »® '3 X x 4 L) xmxn x
N0 YRR gtV 00 Wy wmg e PR g =0T AN

PARENTS AND THEIR HYBRIDS




FlG: 6. BEHAVIOUR OF PARENTS AND F/s FoR SINGLE POD WEREIGHT

MALE PARENT

]]]]]] MALE AND FEMALE

FEMALE PARENT [] wverip . PARENT
__TT"T- .’
o 2.5 _.
Z L
F _ W
5 N ! —
U 2.0 L '
3 '
a T R
0 -
QL
W i-5 — il m
- - _—
v _ ”‘
z lil |
v .
.
i [
2 = @ -] 2 S v @ W ® 10 n 2 om o o
# = x ® x x x x x * * . ") s; w " 0
t';&’l.‘ﬁti‘.‘miﬁ'ﬂﬁ‘.“.‘ﬁ_-.‘ggwwmcommmt-bE‘Emn---'9”‘“"?"7“3]

PARENTS AND THEIR MYBRIDS —




67

As stated earlier clear expression of the hybrid
superiority over the parents is observed in the case of
total seed yield per plant in 12 out of 16 hybrids studied.
Increase in seed yield per plant is brought about by either
an increase in the number of seeds per pod or by an
inorease in size and weight of individual seeds or both.
The results in the present case indicate that 15 in the
case of number of seeds per pod and 11 in the case of
100-seed weigat, out of 16 hybrids studied, exhibit means
over the corresponding mid-parental values (Pige.7 end 10).
Out of this, three in the case of number of seeds per pod
and five in the case of 100-seed weight are found to

surpass the respectiﬁe better parents as well,

Seed size is determined by length, breadth and
thickness of individual seed, Tesults of the present
study have indicated clear expression of heterosis in the |
case of 11 in seed length, 12 in seed breadth and nine in
seed thickness out of the 16 hyhrids studied, since they
heve exnibited values over the mean of their respective
parents (Figures 11, 12, 13 and Plate 7). Again out of
this eight in seed length, five in seed Wreadth and seven
in seed thickness have surpassed the values of their

corregponding better pafents as well,
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FIG: 10 RERAVIOUR OF PARENTS AND F/’S FOR 100-SEED WEIGHT
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Hyhridlvigour is the general vegetative 1uxur;ance,
inoreased size, yield etc., observed in the F; of certain
crosses 8s compared to the parents, According to Shull
(1938) "heterosis is recognised as & result of the inter-
aotion of unlike gametes"”, Thus it is to be pressumed
that depending upon the extent of dissimilarity between
the uniting gametes there can be varying degrees of the
expression of vigour, In otherwords the more the dis-
similarity between the uniting gametes, the greater will
be {the vigour in the resulting hybrids. It is reasonable
for one %o exﬁect that the gametes contributed by geneti-
cally wider parents will be much more dissimilar as compared

to those contributed by genetically closer parenta,

This normal expectation is not supported by the
present observation. The reéu;fa of the present invgstiga-
tion indicate that the hybrids of the parents of high,
meaium.gnd.law genetle ﬁistanoes are equally heterotic
or vice vérsa:in‘the expression of 16 oharacterestics
studied here, For,examplé in the expression of plant
height, the four F1's which have surpagssed their correspond-
ing better parents have been derlved from crosses of parents
having genetic distences of 18.9, 23.1, 32,6 and 55.9,

The three F, hybrids which have exhibited values below
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that of the corresponding dwari parents have Eeen

derived from crosses of parents having a genetic distance
of 50,0, 50.0 and 36.7. This holds good with reference

to the expressibn of the rest of the tralts as well, Thus
the widely accepted idea that the wider the parents, the
greater will be the expression of heterosis, cannot be
regarded as universally truec based on the results of the

present investigation.
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SUMMARY

The 1nvestigatiqns reported herein were underﬁaken
in the Department of Agriculiural Boiany, College of Horti-
culture, Vellanikkara during the years 1978-80. Based on
a previous study conduected in the department on the genetic
divergence in covwpea, 15 varleties belonging to 15 clusters
wvere selected. Intervarietal crogses were effected in 16
combinations batween tge selected varieties and the hybrids
were compared with their respective parents for the expres-
gion of 16 economic characters and the following conclusions

vere drawn,

In plant heigat 25 per cent of hybrids were taller
than the tall parent; 18.75 per cent of the hybrids -
shorter than the short parent and the rest of the hybrids

were in between the parental limits,

In the case of nuwber of branches 37.5 per cent of
the hybrids produced inereased number of brenches than the
corresponding better parent, vhile, 31.25 per cent of the

hybrids were in between the two parental 1limits,

Half of the iotal number of hybrids studied flowered
earlier than the early psrent while, in %1.25 per cent of
them, commencement of flowering was within the two parental

limits,
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- "In 6,25 per cent of the hybrids flowering.
completed quickly and econsequently they h&d sho?t flower-
ing spread. About’ 70 per cent of the hybrids were
inbetween the parental limits with reference to complet~ .

" ion of flowering and also flowering spread, while, the
rest of the hybrids completed flowering later than the
late parent end hénce had wide flowering spread.

In case of pod yield, 50 per cent of the hybrids
gurpassed the better parent, while, 37.5 per cent were

inbetween the parental limits,

In cage of seed yield 43,75 per cent of the
hybrids out-yielded the bhetter parent, wkhile, 50 per cent
of them remained within the parental limits,

Components of yield viz., number of flowers per
plant, number of pods per plant,. length and weight of
pod, number of seeds per pod, length, breadth and thickness
of individual seed and ‘iOO-seed weight, expressed varying
degrees of helateros:l:s in the erosses studied.
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" ABSTRACT

Among the green vegetables cultivated in Kerala,
. cowpea (Vigne unguiculata L.} occuples about 70 per cent

of the total area, At present cowpea cultivation in the
state is showing a declining trend due to the low '
productivity of the available local varieties, The highly
contrasting systems of cultivation of cowpea in the verious
parté‘and in different seasons in theistaxe comipsls cowpea
breeders to evolve varieties of different combinations of
plant, pod and seed characters, This is possible by
combining of aesirgble characteristices found distributed
in different varieties, through hybridisation followsd by

Selectiono

. Before taking up.this programme, S56=-varieties of
cowpea were subjected to genetic studies and were grouped
into 17-clusters, Representing 15-clusters, 15-varieties

were chosen for the intervarietal hybridisation programme,

Sixteen intervarietal hybrids were produced and
were evaluated in comparison with their regpective parents
for the eﬁpressioﬁ of 15 economic characters, Varying
degrees of hybrid vigour could be noticed for all the 16

characters studied,



Hybrid 15 x 5, which was derived from a cross
between P.118 and GP. PLS. 139, could be adjudged as
the best .omong the 16 hybrids. Maximun heterosis of
430,36 per cent waslshown bf the hybr}d 15 x 13
(P.118 x €,152 x N.E. - I) for pod'yield'pef planf..'

Baged on the results, eight hybrids were found
to be superior to the rest in respect of over =211
performance, An interesting faci noticedwas that
heterosis could be observed to the same extent in hybrids
of both genetically related and unrelated parénts.
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—

—— 22 - e et - T e

8

(—r— S S — Taar— R — S —1

Plant height

Number of
hrancheg

FPlowering

commencemnent,

- Flowering

completion

Flowering
spread

Fambker of
flowers
per plant

Fumber of
pods per
plant

Pod lengbh

ABSTRACT

OPF ARNOVA
Source arf S5 MS

Cultivars 20 71.95 2,39%%
Parents (P) 14 29,88 2,15%%
Hybrids (H) 15 41 096 2 079**
Hvs P 1 0.11 0.11N8
Cultivars 30 1588,81 50,69%*
Parents EP) 14 1105.61 T8,97#*
Hybrids (H) 15 482,58 32,17
Evs P 1 0.62 0.6215
Cultivars 20 7510.,99 250 ,37#*
Parents (P) 14 6583,22 470,23%%
Hybrids (H) 15 910,18 60.68%
Hvs P 1 17.59 17 .59%
Cultivars 30 953%4,90 317 .8%%#*
Parents (P) 14 7704.76 550, 34 %%
Hybrids (H) 15 1775 .51 118,37+
Hvs P 1 54,63 54 ,6%%%
Cultivars 30 1733.90 57 « TO**
Parentg (P) 14 1617.47 115,53 ##
Hybrids (H) 15 116,43 T.To%%
Hva P : 1 0 0 NS
Cultivars 30 24779%.52 8259, 78%#*
Parents (P) 14 109606 ,91 7829,07%*
Hybrids (H) 15 104444,96  6962,99**
Hvs P 1 33741.65  33741,.65%%
Cultivars %0 83%680.94 2789 ,%06%%
Perents (P) 14 51697 .41 3692 ,67
Hybrids (H) 15 25595 .30 1706 .35%
Hvs P 1 63%58,2% 6388,23%%
Cultivars 30 3305 .09 110,16%*%
Parents (P) 14 2187.,96 156 ,28%*
Hyhrids (H) 15 695 056 46 . 37**
Hvs P 1 421,57 429 5%
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Cultivars 30 148,17 e o
: ight Parents (P) 14 112,90 .
9 .POd welgh gybri.%s' (H) 1? 3?03% ?.g%‘:*
s . e 7. fe
- Y . 40,T2%*
10 Seeds per Cultivars ?g_ }%g; g’g 80, 23**
..gybrigs (H) 1? 22'27 65.27**
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a1 ' 30.  3601.03  120,03**
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- we . Hvg P - . 1. 54T0. *
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12 Seed demgth 4 Piea(H) 15 0.86.  0.,06%*
Hvs P - 1 0.94" 0,94%*
Cultivars 30 1.72 0,057*
. . Parents (P) 14 0. 3
13, Seod bresats fuiriis () 1 0.3 o4
H vo P o . :’ 0'15 0:15**
Cul tivars. 5 |
14 Séed Parénts (P) W 33-2; 1,178
thickness gybrigs (H) 15 0.48 8.8233
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Appendix III. Plates.



FLATE 1, Photograph showing the length of pod of
parents and F, of the cross cluster 1 x cluster 10,

PLATE 2., Photograph showing the length of pod of parents
and Fy of the cross cluster 14 x cluster 16,






PLATE 3, Photograph showing the length of pod of perents
and F, of the cross cluster 12 x cluster 16,

PLATE 4. Photogreph showing the length of pod of parents
and F, of the cross cluster 6 x cluster 8,







PLATE 5, - Photograph showing the length of pod of parents
and F; of the cross cluster 15 x cluster 5.

PLATE 6, Photograph showing the length of pod of parents
and F.' of the cross cluasier 5 x ocluster 15,






PLATE 7, Photograph showing seed size of parents and
F1's of the erosses oluster 1 x cluster 10

and cluster 14 x cluster 16,






