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IOTHOIJUCTIOH

In India pulses are cultivated over an area of 
2 2 * 8 million hectares and yield about 13.1 million tonnes 
of grains. Pulses which constitute a major group of orops 
of the Legume family, form the chief source of protein in 
the vegetarian diet. This is true in the oase of cowpea 
as well.

Cowpea is the major pulse crop cultivated in Kerala, 
Here it is raised mainly in two seasons, viz., south-west 
monsoon (June-September) and north-east monsoon (October- 
January), Cultivation is confined to the uplands during

o
the south-west monsoon period and to the fallow lands during 
the second and to a limited extent during the third crop 
seasons.

Even with wide adoption of modern agronomic practices, 
average yield of pulses in Kerala is coming only 340 kg 
per hectare. This low productivity is mainly due to the 
local,, low yielding cultivars. As a result of the repeated 
set baoks in pulse cultivation, even the progressive farmers 
are switching over to new cash crops, thug creating a decline 
in the total available pulse produce.

To save the situation, it is of utmost necessity to 
evolve new varieties which respond well to the new agronomic
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practices. At present farmers are demanding a dual 
purpose high yielding early maturing, dwarf, ereot 
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 farmers. 
Varieties to suit the specific seasons and also the specific 
conditions of cowpea culture, ere also in great demand.
For instance during the rainy fchariff season, hlgjh yielding 
dual purpose varieties are preferred. But in summer rice 
fallows there exists a specialised system of cowpea culture 
for vegetable purpose alone, as practiced in certain areas 
like Manjeri in the State. This requires trailing varieties 
with long fleshy pods and 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 is very few in the vegetable types now under 
cultivation. Improvement of this character and also in­
corporation of. wider flowering spread to vegetable types, 
synchronised flowering to grain types improvement of yield 
etc. are some of the problems which require immediate 
attentions

As the different system of cultivation in the State 
require suitable varieties, it has become necessary to
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identify proper donor varieties for these characters to 
enable the planning of fruitful breeding programmes. The 
present study -wag, therefore, taken up with a view to 
estimating the extent of heterosis expressed by the different 
intervarietal hybrids between genotypes possessing different 
degrees of genetic relationships among them.



R eview  cjC iteralure
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REVIEW OP LITERATURE

Detailed studies were conducted by Brittingham 
(1950) on the inheritance of plant height in southern 
pea Vigna sinensis. Based on the data obtained from a 
cross ,between two widely separated varieties of cowpea 
belonging to two subspecies of Vigna ie., asparagus bean 
(Vigna sinensis subsp. sequinedalis) and oatjang (Vigna 
sinensis subsp. o.yl indr lea) he could observe that climbing 
habit was dominant to bushy habit.

i
Horton (1961) from the study of four intervarietal 

crosses of southern pea, Vigna sinensis* suggested that 
tallness and vining habits were dominant over dwarfness 
and non-vining habits and it depended upon two genes, T 
for tall habit and V for vining. Experiments conducted 
by Sin$i and Jindla (1971) revealed that trailing habit' 
was dominant over erect habit, the character being control­
led by three interacting genes, T1, T2 and T3 the first 
two of which were complementary.

Hilpert (1949) from his works in Phaseolus vulgaris 
found that indeterminate plant habit behaved as a simple 
dominant character over determinate plant habit. Patil 
(1959) reported that in Oicer arietinum. the erect type 
was dominant over lowgrowing spreading type. Prom theI
studies conducted by Bliss (1971) in beans, Phaseolus vulgaris.
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he could conclude that growth hahlt 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 vulgar is the plant habit was predominantly 
controlled by the additive .action of gene.

Ortega Ybarra (1968) suggested that in Phaseolus 
vulgaris the length of the main stem was controlled by a 
single dominant gene, but was influenced by the action of 
modifier genes which in the case of Goiana x Costa Hica 
had an additive effect and in Goiana x Mexico 450 and Costa 
Hica x Mexico 450, an over dominance^effect, It is to be 
inferred that conflicting results, reported in the inheri­
tance of growth habit may probably be due to the varietal 
nature of the quantitative modifiers,

Kalinov (1 9 6 8) has reported that hybrids be tween 
fodder pea varieties differing in plant height manifested 
heterosis for this character in every developmental stagej 
but, in later stages of growth tall character proved to be 
partially or completely dominant over short.

Malinowski (1955) observed hybrid vigour for plant 
height in the ^  generation of crosses between inbred lines
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of Phaseolus vulgaris. When seven varieties of raung bean 
were crossed, Sing said Jain (1 9 6 9) could notice hybrid 
vigour over better parent in 20 of the P^s.

Thus it appears that so far scientists have not 
reached a general agreement 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 branching in cowpea through intervarietal 
hybridization. Vfhen he crossed Vigna sinensis subsp. 
sesquipedalis with Vigna sinensis, hybrids were found to 
be of intermediate charaoter for number of branches. Pavia 
and Prazier (1 9 6 6) while conducting genetic studies in 
Phaseolus vulgaris reported that two varieties namely 
White Seeded Tendercrop and Puregold Wax appeared to 
contain more of recessive alleles for number of branches 
than did Blue hake bush lines. Lamprecht (1954) based on 
his studies on peas explained that branching of the stem 
was conditioned by at least two pairs of genes Pr-fT and 
Pru-fru, their recessive alleles resulting in highest 
degree of branching. Singh Jain (1971) have reported 
the expression of heterosis for number of branches in the 
intervarietal crosses of mung bean.
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Flowering durations

Hybridization carried out by Ojomo (1971) between 
two early flowering exotio cuitivars and three late flower­
ing local cuitivars, indicated that early flowering was 
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, designated as Ef1 and 
Ef2, in the presence of some minor modifying genes* Tika 
et al* (1976) from their experiments with late flowering 
and early flowering varieties of cowpea, Vigna ungulculata. 
reported that there was significant negative heterosis 
(increased earliness) in some of the hybrids and significant 
positive heterosis (increased lateness) in few others.
Flower initiation was governed by additive genetic variance 
and it was highly heritable. Cowpea variety Pusa Phalguni 
displayed complementary gene action for earliness, Borida 
et al. (1973) found that in cowpea there was high herita- 
bility for number of days to flowering.

When Salcurov (1952) crossed a late flowering pea 
variety with another late flowering variety, heterotic 
effect could be observed in the hybrids. The intervarietal 
hybridization work carried out by Malinowski (1955) in 
Phaseolus vulgaris, showed that P-j plants flowered a little 
earlier than the two parents. In hybrids obtained by Hilpert
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(1949) in Phaseolus vulgaris, it appeared that the time 
of flowering was influenced primarily by one pair of major 
, gene a, 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 and some partially dominant modifiers 
for late flowering.

Brittingham (1950) found in a cross between Asparagus 
bean and oatjung bean that the showed intermediate 
oharaoter for the time of flowering. Kalinov (1968) obser­
ved that in crosses between early and late maturing peas 
the F.| 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. Holot 
(1968) found in soyabean that under irrigated conditions 
hybrids of most combinations tended to follow the later 
parent in respect of vegetative period, or to occupy an 
intermediate position. Bliss (1.971) carried out a cross 
between two varieties of Plaseolua vulgaris and concluded 
that two epistatic genes controlled flowering habit, with 
indeterminateness being dominant.
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Barber and Paton (1952) revealed that in garden 
peas time of flowering wag controlled by the presence or

i t

absence of'an inhibitor, which might be of hormonal nature.
5

Premsekar et al. (1964) have also recorded heterosis for 
earliness in flowering in the hybrids of a cross between 
Vigna sinensis subsp. sesauinedalis and Vigna sinensis.

Humber of flowers per plant:

Horton (1961) subjected the character namely the 
number of flowers produced per plant, in cowpea hybrids, 
to his observation and reached to a conclusion that F̂  's 
produced more flowers in the spring and less flowers in 
the fall than the most abundant and sparse flowering parents. 
Colins (1967) collected 21 varieties ftom Bolivia, Peru, El 
Salvador, Guatemala etc. and crosses were effected between 
them. Heterosis was observed for the number of flowers 
per plant.

Humber of nods per plants

Wester and Jorgensen (1957) conducted studies on 
the inheritance of the number of pods per plant in lima 
bean. When the variety Clark's Bush was crossed with 
Trimph, the F^ hybrids showed hybrid vigour in respect of 
number of pods per plant. Studies on the expression of 
heterosis for number of pods per plant in Pisum sativum
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were carried out by Johnson (1957)* It was regaled that 
the factors governing number of pods were partially dominant,

Bhatnagar and Balaram Singh (1 9 6 4) reported that 
F.j hybrids of. Phaseolus aureus showed heterosis for the 
number of pods. They ware superior to the mean of -the 
parents for the oharaoter. Again in hybrids pod number 
was considerably higher than the same in the better parent. 
Heterotio effects were exhibited in the hybrids of mung 
bean as reported by Singh and Jain (1971).

Voysest (1972) analysed six hybrids and their 
parents (four small seeded lines and five large seeded

i
ones) for number of pods per plant and heterosis could be 
observed in some of the crosses. Bordia (1973) could 
obtain high'genetic advance in some of the F̂  hybrids of 
cowpea Vigna sinensis regarding the number of pods per 
plant. Heterosis for pod number was observed in few of 
the hybrids of Phaseolus vulgaris, by Hamad(1976).

Krarup and Davis (1970) based on their studies in 
six hybrids in Pisum sativum stated that number of pods 
per plant was mainly controlled by an additive gene system. 
Sometimes deviations might be exhibited due to epistasis 
or linkage as indicated by a deflection of the F̂  from the 
mid-parental value.
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Premsekar et al. (1964) conducted hybridization 
work between two species of cowpea, namely Vigna sinensis 
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 
double and triple poded varieties of peas to a single 
poded line and obtained double poded type in generation.
He arrived at a conclusion that triple pod oharaoter wag
governed by two to three genes and the double poded\
oharacter - by eight to nine genes. 

length of oodi

Inheritance of pod length in southern pea was investi­
gated by Brittingham (1950), He crossed two varieties of 
cowpea namely 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 inheritance of pod size was uncertain 
in the pigeon pea. Premsekar et al. (1964) found that in 
cowpea F.j hybrids, character pod length showed an inter­
mediate condition. Bhatnagar and B alar am Singh (1964) 
reported that in mung loan, hybrids were superior to the 
mean of the parents.

When Colins (1 9 6 7) crossed 21 varieties of lima bean,

1
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heterosis could he reported in some of the F-j hybrids, 
while in some others, intermediate character was expressed. 
Singh and Jain (19 6 9) 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 study on F-j plants derived from a diallel 
cross involving seven varieties reported that all the 
hybrids exceeded their respective parents with regard to 
pod length.

Boy and Bichharia (1948) reported from a study of a 
cross between Vigna sinensis and Vigna sinensis oubsp. 
sesquinedalis that in respect of the length of pods the F̂  
wag found to be intermediate, tending towards a reduction 
in pod length. From a detailed study performed by Lampreoht 
(1954) in cowpea on the inheritance of pod length it has 
been elucidated that intermediately inherited gene Cotr, 
which controlled pod length, was carried on chromosome V 
in the position Cp -Gp -To -Co tr -Us t.

Uumber of seeds per nod;

Wester and Jorgensen (1951) have carried out some 
hybridization work between Clark's bush, Early market,
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Peerless, Triumph and Henderson of lima bean. The 
derived from a cross of Clark’s Bush x Triumph showed 
hybrid vigour in respect of number of seeds per pod. 
According to Krarup and Davis (1970) ovule number in 
Pisum sativum was determined by a simple additive genetici
system. Dominance effects were of only very little influe­
nce, They have also stated that genes governing low ovule 
number was partially dominant over the high ovule number,

Premsekar et al, (19^4) who carried out a cross 
between two’ species of cowpea, reported that the hybrid 
mean value for number of seeds per pod was lower than 
the parental mean. Bhatnagar and B alar am Singh (1 9 6 4) 
while conducting intervarietal hybridization in green gram 
obtained heterosis in all the hybrids. Empig et al. (1970) 
observed least variability and heritability for seeds per 
pod in green gram hybrids. Partial to overdominance could 
be noted in the diallel crosses in Phaseolus aureus by Singh, 
and Jain (1969)* Dominant genes seemed to govern the 
inheritance of the number of seeds per pod.

High degree of heterosis for number of seeds per 
pod could be observed in all the six hybrids of Prench 
bean by Voysest (1972). Domingp (1945) has assumed thati
in soyabean hybrids, the expression of the character number
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of seeds per pod, has been influenced by environment at 
a trivial rate and hag been governed by a few ma;jor and 
several minor genes at a larger scale.

Weight of nod;

Experiments were conducted on the inheritance of 
single pod weight in snap beans (Phaseolus vulgaris) by 
Hamad (1976). Diallel orosses were effected between five 
cultivars and hybrid vigour for single pod weight could be 
observed in all the cases, Bhatnagar and Balaram Singh 
(1964) from their studies in rnung bean found that hybrids 
of this cross were superior to the mean of the parents for 
single pod weight.

Weight of 100-aeedsg

Heterosis for 100-weight could be noted by Safcurov 
(1952) in peas. He crossed a vigorous variety with a dwarf 
variety, large seeded with a small seeded Mid a late flower­
ing variety with an early flowering variety. Suzuki (1957) 
could evolve a dwarf strain of cowpea, named as 62-14-6i
with a 1000-seed weight of 159 g from a combination of 
[kanbu) (Dwarf)],'x(Azuki) x Pukushimazairai (Fukushima Common), 
Johnson (1957) who performed hybridization in Pisum sativum

inote&.heterosiB for average seed weight and proposed that 
factors governing them were partially dominant.
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Zafar and Khan (1 9 6 8) have reported that in Qioer 
arietinum the mode of inheritance of 100-seed weight was 
additive with little dominance, F-j hybrids obtained by 
Bhatnagar and Balaram Singh. (1964), in green gram were 
superior to the mean of the parents for average seed weight,

Six hybrids and their parents were analysed for 
100-seed weight by Voysest (1972), Expression of hetero­
sis was low for this character compared to average seed 
yield. Bordia et al. (1975) carried out detailed genetic 
studies in 32 varieties of Vigna for the inheritance of 
100-seed weight. It was found that heritability wag higier 
for this character in some of the hybrids.

Based on their studies in PhaseAis vulgaris Patil 
D ’Cruz (1964) stated that factors governing 100-seed 
weight were digenio in nature. Premsekar et, al. (1964) 
have recorded the better performance of interspecific 
hybrids in' cowpea with respect to 100-seed wei^at.

Seed sizes
I

Seed size is determined by three components namely
length, breadth and thickness of seed. . Change in any one
or all of these components can bring about a change for 
seed size. 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 seed size in green gram was undertaken by 
Sen and Murthy (1961). They crossed the small seeded 
variety Sonamung with a medium seeded BE3 and a large seeded 
EB6 varieties. The results from the hybrids indicated 
that small seeded nature was more or less completely domi­
nant over the medium and large classes. The F-j’s of crosses 
between two medium Beeded 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 small seeded types through 
accumulation of additive recessive genes with an effect on 
seed weight.

Colins (1967) experimented on 21 varieties of Lima 
bean and reported heterosis for seed size, when the hybrids 
were derived from parents with same sized seeds. When a 
large seeded variety was crossed with a small seeded variety 
the hybrids were of intermediate nature. Graphical analysis 
of the data colleoted by Singh and Jain (1 9 6 9) in mung bean 
indicated presence of additive growth effects with soma 
overdominance for seed size,

Voysest (1972) obtained heterosis for seed size in 
some of the six F̂  hybrids of French bean, four of the 
parents were small seeded and five were large seeded.
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Rawal et al* (1976) undertook hybridization between 
two wild accessions of cowpea and six cultivated varieties* 
In every cross involving two wild accessions the seed weight 
along with size was reduced significantly.

Yield of -pods per plant:

Bhatnagar and Balaram Singh (1964) reported that in 
Phaseolus aureus, P-j hybrids out yielded the better parent. 
Inheritance study for pod yield in soybean was carried out 
by Strohm (1966) who observed high heritability for all the 
characters except pod yield.

Oolins (1967) undertook hybridization in Lima bean 
between 21 varieties having similar characters and noticed 
heterosis for pod yield in the generation. Sin^i and 
Jain (1971) have carried out diallel crosses involving seven 
varieties and found that P-j plaits had exceeded their 
respective parents in yield. The heterotio effects observed 
in the P^ were maintained in the Fg in some crosses.

Solomon et al. (1957) studied the inheritance of 
yielding characters in Oa.janus ca.jan and have reported 
heterosis in some of the hybrids. Capinpin and Irabagon
(1950) reported heterosis for pod yield in the Fg generation 
of vigna. Hamad (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 plants
t

Wester and Jorgensen.(1951) who were working in 
Lima bean hybrids, reported heterosis for seed yield per 
plant. It was further explained that closer genetieal 
relationship between two parents could account for the 
total absence of hybrid vigour in their progeny,
Solomon et al, (1957) conducted studies on heterosis in 
Ca.1an.us cajan. They reported an increase in grain yield 
upto 24.51 per cent over that of the parents.

Bhatnagar and Balaram Singh (1964) while conducting 
studies in hybrids of Phaseolus aureus reported that 
seed yield was considerably higher in them than that in 
the better parent. J Premsekar at al. (1964) have reported 
that the hybrids obtained from a cross between Vigna 
seaquinedalis 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 Colins (1967) and he has reported heterosis 
for seed yield per plant in some of the hybrids. Crosses 
between varieties differing in various characters gave 
intermediate values for seed yield. Bruter' (1965) obtained
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a new variety of cowpea "by conducting an interspecific 
hybridisation between Vigna sinensis, Vigna sesquipedalia 
and Vigna eatjung. Variety showed high seed wei$it 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 al/ (1976) crossed some of the cultiva­
ted varieties of oowpea with two wild forms and reported 
significant reduction for seed wei^it in F-j hybrids. They 
suggested that the presence of genetic barriers prevented 
the exchange of genes between various forms of cowpea.
Mallei crosses were carried out by Hamad (1976) between 
five cuitivars of snap bean. Results indicated high degree 
of heterosis for seed yield in the F.j population. Inheritance 
study indicated that it was additive in nature,

Krarup and Davis (1970)’ observed in peas that the 
weight of seeds per plant was mainly controlled by an 
additive gene system. Some deviation from additivity,, 
probably due to epistasis or linkage, was indicated by 
a deviation of the from the mid-parental value.





MATERIALS AND METHODS

The investigations reported herein were undertaken 
in the Department of Agricultural Botany, College of Horti­
culture, Vellanikkara during the years 1978-80.

A. Materials;

In a previous study on the genetic divergence of 
cowpea germ plasm conducted in the Department, It has been 
observed that 56 genotypes studied, have fallen into 17 
clusters. Based on.this information, 15 genotypes repre­
senting one from eaph cluster, were selected for a parti­
cular character, the details of which are furnished below 
in Table 2.

(TABLE I)
Selfed seeds of these 15 genotypes kept in the 

Department were made.use of^for the present investigations.

S., Methods;

Fifty seeds in each of 15 varieties were,sown in a 
plot of 20 x 15 metres size during June - September 1979. 
After digging the plot thoroughly, Farm Yard Manure atr the 
rate of 1000 kg/ha was applied and incorporated.. The, land 
was then thrown into ridges and furrows. Seeds were sown 
at the rate of two seeds per hill .giving a spacing of. one 
metre between plants. Later It was thinned out to one plant



TABLE I
Details of genotypes selected

SI.Ho.
Cluster
Ho. Name Characters for which selection is done

1 . 1 H. 62 Low 100 - seed weight.
2, 2 GP.HiS.63 Maximum flower number.
3- 3 Puaa Phalguni Minimum number of branches, flowers, pod yield and 

seed yield.
4- 5 GP.PLS. 139 Low 100-seed weight and maximum flowering duration
5 - 6 Red Seeded Selection Plover ing spread maximum and minimum seed per pod.
6. 7 GP.K5. 9314 Bushy habit and medium flowering duration.
7- 8 Kblingi payar Maximum number of podsj pod and seed yields per 

plant and maximum seeds per pod. Minimum flower­
ing spread.

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

maximum pod weight.
10 12 Pattambi local-1 Medium seed size and low pod weight.
11 13 C.152 x N.E.-I Bushy habit.
12 14 Pannithodan-early Breadth and thickness of the seed maximum.
13 15 P.118 Spreading habit and minimum flowering duration.
14 16 Kblingipayar-white Low weight of pod, low length and breadth of seed.
15 17 Manoher i -bl ack Seed length maximum.
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at each hill. Ammonium sulphate, Super phosphate and 
Muriate of potash to supply N, P and K, at the rate of 
20 : 30 s 10 kg/ha respectively, were applied one week 
after sowing. Appropriate plant protection measures 
were taken to ensure the safety of the crop. At the timei
of earthing up, which was done 20 days after sowing, a top 
dressing with Ammonium sulphate to supply nitrogen at the 
rate of 10 kg/ha was given.

Just he fore sowing, the 15 varieties were grouped 
Into three, as late, medium and early varieties based on 
the time of flowering. Sowing dates were so adjusted in 
such a way that flowering synchronised in all the varieties,

r

At the time of flowering intervarietal crosses in 
16 combinations were effected adopting the following 
procedure, Emascultation of the mature buds was carried 
out in the previous evening, adopting the nethod described 
by Oliver (1910) and Hays and Gurber (1927). Selected 
flower bud was held in between thumb and fore-finger holding 
the keel upwards., A needle tip was run along the ridge 
where the two edges of the standard united and thus the 
standard was forced, to open. Standard halves on each side 
was held down using thumb and forefinger and the exposed 
keel was split open on one side. Using needle, tip of the
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ke&L was pushed underneath the thumb, Using a fine pointed 
forceps' immature stamens were removed one by one to ensure 
that none was left behind. Other mature and unemasculated 
flower buds were removed from the inflorescence to avoid 
contamination. Emasculated flowers were protected using 
pollen proof butter paper bags. Pollination was done in 
the next day morning between 6;00 A.M. and 7:30 A.M. 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 
containers.

C • Field plot technique and study of F.j generation;

F-j hybrids along with the parents were raised at 
the Instructional Farm, Mannuthy during November - January 
season of 1979-80. Thirty-one ridges vrare taken in a plot

i
of 20 x 40 metres. Sixteen intervarietal hybrids along 
with their parents were sown in a completely Randomised 
Design giving one metre spaoing either way. Cultural 
practices remained the same as mentioned earlier.

Observations on plant height, number of primary 
branches, flowering commencement, flowering completion,



TABLE II 
Details of crosses effected

SI. 
No. Female parent Male parent Cluster

No.
No .of 
cross­
es
made

No .of
pods
set

No .of 
seeds 
obta­
ined

Characters for which 
they are crossed

1 Mancheri-blaok 17 Kblin j ipayar-white 16 9 6 54 Maximum seed length x 
Minimum seed length

2 Kb linj ipayar-white 16 Maneheri-black 17 15 4 45 Minimum length of seed 
x Maximum length of seed

3 Pannitho dan-early 14 Kblinjipayar-white 16 6 4 30 Maximum breadth and 
thickness x Minimum brea­
dth and thickness

4 Maneher I-blac k 17 Kb1injIpayar 8 1 1 11 Maximum number of pods 
x Maximum pod yield

5 N.62 1 1.0.20729 10 25 3 39 Low 100-seed weight x 
High 100-seed weight.

6 10. 20729 10 Red1 Seeded 
Selection 6 7 1 16 Maximum pod length x 

Medium pod length
7 Bed Seeded 

Seleotion 6 Kblinj ipayar 8 49 7 43
Minimum seed per pod x 
Minimum seed per pod'

8 Kblinjipayar 8 Bed Seeded 
Seleotion 6 63 6 67

Minimum-f lo wer ing 
spread x Maximum flower­
ing spread

9 Bed Seeded 
Selection

6 G.P.T. 536 9 21 11 93 Maximum flowering spread 
x Minimum spread

contd■«•#



Table II contd

No .of No .of
qn nn.,0+0„ rtn „„+a« eros- No .of seedsFemale parent 2? Male parent }J® er ses pods obta-

° made set ined
Characters for which 
they are crossed

10 Fat tambi-local 12 Kblinjipayar- 16
white

11 P.118

12 P.118

13 GP.FLS.139

14 GP.MS.9314

15 Pusa Phalguni

16 Pus a Phalgoni

15 0.152 x N.E.-I 13

15 GP.PLS. 139

5 P.118

7 P.118

15

15

3 Kblin&Lpayar 8

3 GP.PLS.63

48 5 47 Medium seed size x
Minimum seed size

11 3 29 Spreading habit x
Bushy habit

19 5 33 Minimum flowering
duration x Maximum 
duration

23 1 13 Maximum flowering
duration x Minimum 
flowering duration

16 1 7 Bushy habit x Spreading
habit

51 7 36 Minimum seed yield x
Maximum seed yield

37 2 1 2 Minimum number of
flowers x Maximum number 
of flowers
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inumber of flowers per plant, number of pods per plant, 
length, of pod, weight of pod, number of seeds per pod, 
100-seed weight, length of seed, breadth of seed, thick­
ness of seed, pod yield per plant and seed yield per 
plant were taken as described below*

i

1) Plant heighti

Height was measured in metres from the base of the
i

plant to the tip of the tallest branch after stretching 
out all vines at the time of the last harvest.

2) Humber of branches:
r

Total number of primary branches from the main 
stem per plant was counted at maturity of the plants;

3) Flowering commencement;

The number of days from seeding to the opening of 
the first flower was taken as the flowering commencement.

4) Flowering completion:

Humber of days from seeding to the, opening of the 
last flower was taken as the flowering completion.

5) Humber of flowers per plant;
]

Humber of flowers opened was estimated on each day
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and the total arrived at.

6) number of pods per plant;

Dry pods were harvested at regular intervals and 
the total number of pods per plant was counted on all 
the varieties.

7) length of pod;

Ten pods were selected at random from each indivi­
dual plant and the length in cm was measured. The average 
length of these ten pods was then calculated.

8) Weight of pods

The same 10 pods used for length measurements were 
used for recording pod weight also • The pod weight in g 
was recorded using an electric balance.

9) number of seeds per nodi

Pods which were used in the above two cases were 
used to estimate seeds per pod. later average seed number 
per pod was found.

10) Weight of 100°seed:

Erom each plant 100 well developed and dried seeds 
were selected and weight in g was estimated using a highly 
sensitive top-loading balance.
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11) Length* breadth and thickness of seed;

Length* breadth and thickness of 10 seeds were 
estimated using vernier calipers and average was estimated.

12) Pod yield -per plants

Weight of the total pods per plant was recorded 
in g after drying and before threshing and extraction of 
seeds•

13) Seed yield per plants

Pods collected from each plant were dried and 
threshed and seeds were extracted and weight of seeds 
per plant was estimated. The mean value for each 
character was noticed on individual plant basis* The

i
data collected above were statistically analysed and

p _J X , JX , X, hfeterosis etc. were estimated.
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RESULTS

Observation on the behaviour of the P.j hybrids 
along with their parents with reference to fifteen 
characters, namely plant height, number of branches, 
commencement and completion of flowering, number of 
flowers per plant, number of pods per plant, length of 
pod, pod wei^it, number of seeds per pod, weight of 100- 
seeds, length of seed, breadth 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 respective parents and the means 
were arrived at. The data 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 III)

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 P^ 's studied, 
there is a range in plant height from 2.06 m to 0.40 m.



17
16
14
12
10
8
6
6
1

15
5
3

15
3
7
17

SABLE III
Behaviour of Parents and P-j's for plant height (m)

Mean Male Maan Metal °f Meal of + „  . .... .Beroant.aga.pyer ...
parent parents Mean of Better of

parents parents

1.31 16 0.96 1.14 0.95 - 0.19 16.67 00
0.96 17 i.31 1.14 0.52 - 0.62 54.39 00
0.43 16 0 .96 0.70 0.48 - 0.22 31.43 00
0.65 16 , 0.96 0.81 0.56 - 0.25 30.86 00
1.10 6 0.38 0.74 1.04 0.30 40.54 00
1.40 6 0.38 0.89 0.85 - 0.04 4.49 00
0.38 8 1.40 0.89 0.40 ' ■ 0.49 55.06 00
0.38 9 0.52 0.45 0.44 - 0.01 2.22 00
0.97 10 1.10 1.04 1.83 + 0.79 75.96 6 6 .3 6

0.33 5 0.52 0.43 0.43 00 00 00
0.52 15 ■ 0.33 0.43 0.40 • - 0.03 6.98 00
0.38 2 0.63 0.51 0.48 , - 0.03 5.88 00
0.33 13 1.40 0.87 1.74 + 0.87 100.00 2 4 . 2 9

0.38 8 1.40 0.89 0.48 - 0.41 85.42 00
0.53 15 0.33 - 0.65 1.60 + 0.95 146.15 201.89
1.31 8 1.40 1.36 2.06 + 0.70 51.47 47.14

(JOO
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Data in the above table also reveal that in four, out of 
16 eases studied, the F^'s exhibit values over both the 
parents, the maximum mean being in the cross 7 x 1 5 with 
201.89 per oent over the better parent. In the remaining 
12 oases, the F ^ s  have exhibited values in between the 
two parents in 9 cases, of whioh only in one cross the 
value is greater than the mean of the two parents. In 
the remaining eight cases the F^ values are lesser than 
the means of their respective parents. In three crosses* 
the mean heights of F.j-hybrids are observed to be lesser 
than their corresponding short parents. Reciprocal 
differences are also seen in some cases.

Humber of branches a

Data pertaining to the mean number of branches per 
plant of parents and F^'s are presented in Table IV.

(TABLE IV)

From the results presented in the above table it 
is seen that variety-5 has the maximum number of branches 
with a value of 13.33 and variety - 15 the minimum number, 
of branches with a value of 3.22. Among the different F^*s 
studied, considerable variation in number of branches per 
plait is observed. In six out of 16 cases studied, the



TABLE IV
Behaviour of Parents and E\j’s for number of hrnaches per plant

51. 
To.

Female
parent Mean Male

parent Mean Mean of 
parents

Mean of 
F1

or -
Percentage over

Mean of Better 
parents parent.

1 17 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 5.75 6.33 + 0.58 1 0 . 0 9 6.75
4 12 9.1Q 16 5.93 7.56 8.92 + ,1.36 17.99 00
5 10 7.08 6 7.57 7.33 6.88 - ,0.45 6.14 00
6 8 8.69 6 ■ 7.57 8.13 7.31 - 0.82 10.09 00
7 6 7.57 8 8.69 8.13 10.55 + 2.42 29.77 21.40
a 6 7.57 9 7.07 7.32 5.94 - 1.38 18.85 00
9 1 9.25 10 7.08 8.17 6.45 vm .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 3.22 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 37.39 4.89
4 3 9.29 8 8.69 8.99 8.43 . - 0.56 6.23 00
5 7 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

GOro
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3?.|*s have surpassed both the parents In the expression 
of mean number of branches per plant. In the remaining 
10 cases, five hybrids have exhibited mean values in 
between the respective parents of which in one case the 

value is more than the mean of the parents, while, in 
the other four oases it is less than the same. In the

i
remaining five hybrids the *s showed maan values which 
are lower than those exhibited by their corresponding 
lower parents. Eeoiprocal differences are also observed 
in certain cases.

i'1 t
Commencement of flowering in da.vss

Observations on the mean number of days taken by 
the P!j ’s and their parents for commencement of flowering 
are presented in Table Y.

(TABLE V)* i
t

Prom the results in the above table it le- seen 
that variety-1 is the earliest and variety-9 the latest 
to commence flowering with mean values of 39.0 and 46*77 
respectively. Among the P.j's also, a range of 39.0 to
50.0 is observed with reference to this character. Out 
of 16 F.j hybrids studied, three have exhibited values 
which are above those of both the corresponding parents. 
In five hybrids the values are observed to be in between



TABLE V
Behaviour of Parents and F^'s for commencement of.flowering in days

SI.
FTo.

Female
parent Mean Male

parent Mean Mean of 
parents

Mean of 
*1 '

♦ or t
Percentage over „

Mean.of Better . . parents parent

1 17 “43.19 16 ' 40.50 41.85 42 + 0.15 0.36 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 46.67" + 4.05 9.50 4.34
5 1© 46.00 6 ‘ 41.57 43.79 41.13' - 2.66 6.07 00
6 9 44.69 6 * 41.57 43.13 40.94 - 2.19 5.08 00
7 6 41.57 8 1 44.69 43.13 41.55" - 1.58 3.66 00
8 6 41.57 9 ' 46.77 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 - 1.36 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 43.19 8 44.69 43.94 41 .83 - 2.11 4.80 00

, - - , -- • - • ■■.....-
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the same of their corresponding parents and in eight 
cases 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 
cases they are above the parental means, and in two below 
the same,

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 is 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. Four 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 and eight below 
them.



TABLE 71
Behaviour of Parents and P^*s for completion of flowering in days

’ ' Percentage over
sr..
No,.

Female
parent Mean Male

parent Mean Mean of 
parents

Mean of 
*1 or Mean of 

parents
Better
parent

r 17 60.13 16 55.21 57.67 59.10 + 1.43 2.48 00
2 16 55.21 17 60.13 57.67 58.36 + ■0.69 1.20 00
3 14 61.89 16 55.21 58.55 64.33 + 5.78 9.87 3.94
4 12 60.45 16 55.21 57.85 65.17 + 7.34 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 3.55 00
9 1 53.00 10 66.31 59.66 57.82 - 1.84 3.08- 00
10 15 53.06 5 6 4 . 6 7 58.8? 54.23 - 4.64 7.88 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 * 7.64 13.05 3.39
16 17 60.13 8 63.56 61.85 59.17 2.68 4.33 00

- CO 
03
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Flowering-spread in days:

Data regarding the spread of flowering are presented 
in Table Til.

(TABLE Til)

Much variation can be noticed in the expression of 
this character in parents Mid hybrids • Among the parents 
the maximum spread is noticed in variety-10 (20,39) and 
minimum in variety-15 (11*63). Among the hybrids the range 
is from 25.17 days to 13.54 days. For this character only 
three of the 16 hybrids have dominated their better parents. 
At the same time only in one hybrid, the flowering spread 
has come below the lower value of the parents. Of the 
remaining 12 out of 16, seven are above the parental means 
and five below them. Reciprocal difference is also noticed 
in one case.

Dumber of flowers;

Table Till gives the data on the performance of 
different hybrids 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 betweeen



TABLE Til
Behaviour of Parents and *s for flowering spread in days

SI*.
N°*,

Female
parent Mean. Male

parent Mean Mean of 
parents

Mean of
F.j *■ or -

Percentage over
Mean of Bettes 
parents parerr

1. 17 16.81 16 15.57 16.19 18.30 + 2.11 13.03 8.86
2. 16 15.57 17 16.31 -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 12 15.64 16 15.57 15.61 18.50 + 2.89 13.51 18.29
5 10 20.39 6 15.43 17.91 16.63 - 1 .28 7.15 00
6 8 18.88 6 15.43 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 6 15.'43 9 18. '6 2 17.03 18.18 ♦ 1.15 . 6.75 00
9 1 14.00 10 20.39 17.20 13.55 - 3.65p 21.22% 00
10 15 11.63 5 20.06 15.85 13.54 - 2.31 14.57 00
11. 5 20.06 15 11.63 15.35 18.17 + 2.32 14.64 00. / •,
12 3 14.43 2 19.50 16.97 1 9 .0 0 ♦,2.03ti 11.96 00
13 15 11.63 13 17.60 14.62 14.57 " °*p5 0.34 00
14 3 14.43 8 18,88 16.66 18.07 + 1.41 8.46 00
15 7 19.27 15 11.63 15.48 25.18 ♦ 9.72e 62.91 30.62
16 17 16.81 8 18.88 17.85 17.33 -.0 . 5 2 2,91 00

Oo



TABLE VIII
Behaviour of Parents and P ^ s  for number of flowers per plant

SI.
Ho.

Female
parent Mean Male

parent Mean Mean of 
parents

Mean of 
*1

+ or -
Percentage over 
Mean of Better 
parents parent

1 17 60.81 16 77.86 69.34 109.10 + 39.76 5 7 .34- 40.12
2 16 77.86 17 60.81 69.34 92.82 ♦ 23.48 33.86 19.21
3 14 54.40 16 77.86 . 66.13 36.50 29.63 44.81 00
4 12 . 68.09 16 77.86 72.98 56.75 16.23 22.24 00
5 10 55.00 6 74.86 64.93 129.00 + 6.4.07 98.68 72.32
6 8 69.50 6 74.86 72.18 72.81 + 0.63 0.87 00
7 6 74.86 8 69.50 72.18 127.73 + 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 ♦ '4.72 7.84 00
11 5 109.40 15 11.00 60.20 54*66 ■ 5.54 9.20 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 74.43 + 41 .39 125.27 35.16
H 3 100.29 8 69.50 84.90 98.93 " + •14.03 16.53 00
15 7 41.33 15 11.00 26.17 43.50 + 1 7 . 3 3 66.22 5.25
16 17 60.81 8 69.50 65.16 108.85 + 43.67 67.02 56.59

Co
CD
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56*50 flowers and 129.00 flowers of hybrids 14 x 16 and 
10 x 6 respectively.

Clear evidence for hybrid vigour can be noticed in 
majority of the crosses. Wine hybrids out of 16, have 
exhibited considerable amount of heterosis over their 
better parents. In two cases the hybrids have produced 
only lesser number of flowers than the parent having the 
lower value. In the remaining five cases which have per­
formed in between the maximum and the minimum limits of the 
parents, three hybrids are above the mid parental values, 
while in two remaining cases they are below it* Reciprocal 
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 plant 
are presented in Table IX.

(TABLE IX)

As it is seen above, in the case of number of flowers 
per plant, much variation can be noticed among parents and 
hybrids. With respect to parents the variation ranges 
from 76.15 in variety-5 to 4.94 in variety-15. So also in 
the cage of hybrids, the range being from 66.0 of hybrid



ma
re:

17
16
14
12
10
8
6
6
1

15
5
3
15
3
7

TABLE IZ ,
Behaviour of Parent3 and P^*s for number of pods per plant

Percentage over
Mean Male

parent Mean Mean of 
parents

Mean of 
»1-

+ or - Mean of 
parents•

Better
parent

26.75 16
i

52.36 39.56 65.80 +. 26.24 66.33 25.67
52.36 17 26.75 39.56 11.74 ■- 27.82 70.32 00
21.11 16 52.36 36.74 20.00« - 16.74 45.56 00
33.64 16 52.36, 43.00 36.33 - 6,67 15.51 00
28.25 6 31.57 29.90 58.50 + 28.60 95.65 85.30
38.69 6 31.57j' 35.13 36.44 + 1.31 3.73 00
31.57 8 38.69 35i13 21.75 - 13,38 38.09 00
31.57 9 34.364 32.97 38.35 + 5,38 16.32 11.61
41 .08 10 28.23 34.66 26.18 - 8.48 24.47 00
4.94 5 76.13 40.54 35.15 - 5,39 13.30 00 ,

76.13 15 4.94 40.54 31.33 - 9.21 22.72 00 ,
34.64 2 35.72 35.18 66 .0Q ■ ♦ 30.82 87.61 84.77
4.94 13 20.87 12.91 58.14 + 45*23 350.35 175.58

34.64 8 38.69 36.67 49.21 + 12.54 34.20 27.19
28.67 15 4.94 16.81 27.00 + 10.19 60.62 00
26.75 8 38.69 32.72 . 61 . 6 7 ♦ 28.95 88,48 59.40
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3 x 2 to 11*74 of hybrid 16 x 17* Seven out of 16
hybrids have shown improvement over the corresponding/ ■
better parents. In the remaining nine cases* in four 
hybrids* the mean value is below that of the lover limit 
of the parents and in the rest five it falls in between 
the upper and lower limits of the parents. Out of this 
five hybrids only two *s have produced values over the 
mid-parental value and in the remaining three it is below 
that. High degree of reciprocal difference is noticed in
two out of three oases where both direct and reoiprooal

■ * 1
crosses are studied.

Pod length (onOs

The data on the performance of hybrids as well as 
parents on pod length are furnished in Table X,

(TABLE X)

From the table it can be understood that variety-16 
has shown the minimum pod length of 10.25 cm and variety-10r l
the maximum pod length of 20.90 cm. The rest 13 of the 
parents have their pod lengths in between this range.;
Among hybrids the range is from 23*93 cm to 12,94 cm of 
hybrids 14 x 16 and 5 x 15 respectively.

Of the 16 hybrids, seven have shown values beyond



TABLE X .
Behaviour of Parents and P-j/s for pod length (cm)

si.
No.

Female
parent Mean Male

parent Mean Mean of 
parents

Mean of 
. F1

+ or -
_ . -Percentage over.
Mean of Better 
parents parent

1 17 20.60 16 10.25 15.43 17.26 + 1.33 11.86 00
2 16 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 2.86 00
6 Q 15.82 6 18.32 17.07 15.89 - 1 .18 6.91 00
7 6 18.32 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 20.90 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 3.05
16 17 20.60 8 15.82 18,21 17.20 *■ 1.01 5.55 00

CO
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the tetter parents and In nine remaining hybrids, the 
mean values have remained within parental limits. Out 
of this nine, six hybrids are above the mid-parental 
values and in the remaining three, they are below the 
same. Only in one case high reciprocal difference is 
noticed.

Pod weight (g);

Observations on'the performance of 16 hybrids and
o

15 parents on pod weight are given in Table XI.
I

(TABLE XI)

It is evident from the table that not much variation 
occurs between varieties with respect to this character. 
Maximum parental mean is noted in variety-7 (3.46 g) and 
the minimum in variety-16 (0*80 g). All the other remaining 
parental means fall within these two limits. With respect
to hybrids, the maximum mean is exhibited by hybrid 14 x 16

[
and the minimum,by hybrid 5 x 1 5 ,  the resjfeotive values 
being 2,95 g and 1,14 g.

Out of the 16 cases studied, in five the hybrids 
have surpassed the better parents and only in one case the 
hybrid value comes below that of the lower parental mean. 
Bemaining 10 hybrids have exhibited values within the lower
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3
7
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TABLE XI
Behaviour of Parents and P^'s for pod i-jeî tit (g)

Mean of Percentage over
Kean »  Meaa M  *1  * or" SSSS
2.22 16 0.80 1.51 1.80 0.29 19.21 00
0.80 17 2.22 1.51 1.48 - 0.03 1.99 00
1.98 16 0.80 1.39 2.95 + 1.56 112.23 48.99
1.88 16 0.80 1.34 2.87 + 1.53 114.18 52.66
2.74 6 1.34 2.04 2.39 + 0.35 17.16 00
1.87 6 1.34 1.61 1 > 9 2 + 0.31 19.25 2.67
1.34 8 1.87 1.61 1.59 - 0.02 1.24 00
1.34 9 3.03 2.19 2.23 +■ 0.04 CO. 00
0.98 10 2.74 1.86 1.74 - 0.12 6.45 00
1.57 5 1.40 1.49 2.51 + 1.02 68.46 59.87
1.40 15 1.57 1.49 1.14 - 0.35 23.49 00
1.06 2 2.31 1.69 1.74 + 0.05 2.96 00
1.57 13 1.73 1.65 2.22 + 0.57 34.55 28.32
1.06 8 1.87 1.47 1.85 + 0.38 25.85 00
3.46 15 1.57 2.52 2.70 + 0.18 7.14 00
2.22 8 •4 CD 2.05 2.01 - 0.04 1.95 00

cn
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and the upper parental limits. Out of this 10f six 
hybrids have values above that of the mean of the two 
parents and in four oases, they are below the mid- 
parental values but above the lower parental limit. 
Beciproeal difference at a higher degree is noticed in 
one case.

Seeds per nodi

Bata are presented in Table XII.

(TABLE XII)

It is clear from the above table that there exists 
much variation among parents with respect to this character • 
As in the previous case, variety-10 has the maximum number , 
of see damper pod and variety-15 - the minimum. In hybrids , 
the variation ranges from 11w00 to 16.63 of the hybrids 
5 x 15 and 10 x 6 respectively. In all other hybrids the 
mean values fall in between these two limits,

4 i  ■ . IA closer examination of the table shows that only 
in three out of 16 orosses, the hybrids have surpassed the 
better parents, but in the remaining thirteen cases, hybrid 
performance is in between the two parental limits. In none 
of .the oases, hybrid performance is below that of the lower 
parent. Of the above 13 hybrids, 12 hybrids have shown 
better performance over the mid-parental values and in the
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TABLE XII
Behaviour of Parents and P^*s for number of seeds per pod

Mean Male
parent Mean Mean of 

parents
Mean c
V

15.13 16 11.36 13.25 14.10
11.36 17 15.13 13.25 13.36
14.00 16 11.36 12.68 13.67
14.18 16 * 11.36 12.77 16.42
16.54 6 12.43 14.49 16.63
15.56 6 ’ 12.43 14.00 13.81
12.43 8 15.56 14.00 14.73
12.43 9 ■ 16.36 14.40 16.18
10.92 10 16.54 13.73 14.64
8.25 5 14.07 11.16 13.77
14.07 15 8.25 11.16 11.00
10.57 2 16.00 13.29 11.50
8.25 13 13.93 11.09 12.29
10.57 8 15.56 13.07 15.07
15.27 15 8.25 11.75 13.67
15.13 8. 15.56 15.35 16.50

Percental-over
+ or - Mean of Better 

parents parent

♦ 0.85 ,6.42 00
* 0.11 ‘ 0.83 00
+ 0.99 7.81 00
+ 3.65 28.58 15.80
+ 2.14 14.77 0.54
- 0.19 1.36 00
* 0.73 5.21 00
+ 1.78 12.36 00
+ 0.91 6.63 00
+ 2.61 23.39 00
- 0.16 ' 1.43 00
- 1.79 13.47 00
+ 1.2 10.82 00
+ 2.00 15.30 00
+ 1.92 16.34 00
+ 1.15 7.49 6.04



48

remaining one ease it is below the mid-parental value.
Hot much' reciprocal difference is noted in all the three 
oases.

100-seed weight (g)t
1 * 5 1 !

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

(TABLE XIII)

From the data presented in the Table it can be seen 
that much variation ooours among different varieties and 
hybrids. Among varieties maximum 100-seeds weight Is 
expressed by variety-? and minimum, by variety-16, the 
respective values being 18.68 g to 6.13 g. In the case 
of hybrids the maximum value of 17.60 g is exhibited,by 
the hybrid 7 x 1 5  while the minimum value of 7.60 g is 
shown by the hybrid 1 7 x 16,

I , a
Out of the 16 hybrids studied only five have produced 

values over the better parents and of the remaining 11, two 
hybrids are below that of the lower limit of the parental 
mean. Remaining nine hybrids are in between the upper 
and the lower parental limits and of these, six hybrids 
have shown improvement over the mid-parental values and 
the last three have shown the performance below that of
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TABLE XIII
Behaviour of Parents and *s for 100-seed weight (g^)

Mean Male
parent Mean -Mean of 

parents
Mean of 
■*1 + or -

Percentage over
Mean of Better 
parents ■> parents

11,62 16 6.13 8.88 7.60 — 1.28 14.41, 00
6.13 17 11.62 8.88 9.76 + 0.88 , 9.91 00
10.88 16 6.13 8.51 15.24 6.73 79.08 40.07
10.36 16 6,13 8.25 12.89 + 4.64 . 56.24 24.42
12.62 6 8.81 10.72 10.94 * 0.22 2.05 00
10,97 6 8.81 ’ 9.89 11.64 + -1 .75 17.69 6.11
8.81 8 10.97 9.89 9.03 - 0.86 8.70 00
8.81 9 13.26 11.04 10.67 - 0.37 3.35 00
7.55 10 12.62 10.09 10.36 0.27 2.68 00
15.55 5 9.37 12.46 16.48 *

CMO• . 32.26 5.98
9.37 15 15.5.5 12.46 7.80 - 4.66 37.40 00
8.33 2 11.17 9.75 11.93 + .2.18 22.36 6.80
15.55 13 9.50 12.53 14.78 2.25 17.96 00
8.33 8 10.97 9.65 10.13 + 0.48 4.97 00
18.68 15 15.55 17.12 17.60 0.43 2.80 00
11.62 8 10.97 11.30 10.04 - 1.26 11.15 00
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the mid parental values hut above the lover parental 
limit.

Seed length (cm);

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 cm in variety-16 to 0.88 cm in 
variety-17. In respect of hybrids, 1 4 x 1 6  and 5> x15 show 
the maximum and minimum values of 1.00 cm and 0.65 cm 
respectively.

Out of 16 hybrids studied, eight F^'s are found to 
have their length beyond that of the respective better 
parents and three hybrids have their seed length below 
that of the lower parental value. Out of the remaining 
five cases, three hybrids are found to have their respective 
seed lengths lying in between the upper parental limit and 
the mid-parental value and in the remaining tvio cases the 
hybrid mean has equalled that of the lover parent. Reci­
procal difference is also noticed in some cases.



TABLE XIV
Behaviour of Parents and P-j’s for seed length (cm)

SI.
ffo.

Female
parent Mean Male

parent Mean Mean of 
parents

Mean of 
; Fi + or “

Percentage over
Mean of Better 
parents parent

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 3 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 10.13 4.92
11 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 ** 0.09 10.98 00

cn5 M
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Seed breadth. (cm);

The data are presented in Table XV.

(TABLE XV)

Here also as in the previous ease, wide variation 
is not noticed among varieties unlike in the hybrids. 
Parental mean ranges from 0.40 cm of variety-16 to O .64 cm 
of variety-15- Remaining 13 parental means lie within 
this range. In hybrids, maximum seed breadth is shown by 
the hybrid 15 x 5 and minimum by hybrids 16 x 1 7 and 
5 x 15- The remaining hybrid means lie in between 0,49 cm 
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 lover 
parental limit. In nine crosses the F̂  mean values range 
between the upper and the lower parental means. Out of 
this nine cases, seven have shown values above the mid- 
parental values and in two cases it is iribetween the mean 
of parents and the lower parental mean. Reciprocal 
differences are also noticed.

Seed thickness (cm);

Data regarding the performance of both the parents
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TABLE XV
Behaviour of Parents and * s for seed breadth (cm)

Mean Male
parent Kean Mean of 

parents
Mean
■ * 1

0.51 16 0.40 0.46 0.59
0.40 17 0.51 0.46 0.49
0.55 16 0.40 0.48 .0.63
0.52 16 0.40 0.46 0.66
0.63 6 0.50 0.57 0.59
0.59 6 0.50 0.55 0.56
0.50 8 0.59 0.55 0.58
0.50 9 0.61 0.56 0.55
0;45 10 0.63 0.54 .0,58
0.64 5 0.51 0.58 .0.72
0.51 15 0.64 0.58 ■ 0.49
0.46 2 0.56 0.51 .0.52
0.64 13 0.58 0.61 0.63
0.46 8 0.59 0.54 0.53
0.58 15 0.64 . 0.61 Oi65
0.51 8 0.59 0.55 0.50

Percentage over
+ or - Mean of Better 

parents parent

+ 0.13 , 28.26 15.69
+ 0.03 6.52 . 00
+ .0.15 . 31.25 . 14.55
+ .0.20 . 43.48 , 26.92
+ 0.02 3.51 , 00
+ .0.01 1.82 , 00
+ 0.03 5.45 , 00
- 0.01 1.78 00
> 0.04 7.41 00
♦,0.14 - 24.14 „ 12.50
-,0.09 . 15.52 00
+ 0.01 1.96 00
+„0.02 3.28 e 00
- 0.01 1.85 00
+ 0.04 6.56 1.56
- 0.05 9.09 00

cnCO
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and hybrids are presented in Table XVI,

(TABLE X7I)

Among different characters studied so far least 
variation between varieties can be noticed only for this 
character* t IJhen variety- 1 5  possesses a maximum mean of 
0*47 cm variety-16 shows the minimum value of 0*53 cm. 
Among the 16 hybrids studied, maximum seed thickness is 
exhibited by the hybrid 15 x 5 and the minimum by the 
hybrid 16 x 17.

Of all the ,16 hybrids observed, seven hybrids have 
surpassed the better parent* Out of the remaining nine 
hybrids, four hybrids have shown values below their 
respective lower parental mean and in five cases the values 
range in between the upper and the lower parental limits 
of the respective parents* Out of these five hybrids, 
only two hybrids are above the mid-parental value and in 
one case it equals with the mid-parental value and in the 
remaining two cases it is below the lower parental mean. 
Reciprocal difference is noticed in two of the three oases*

Pod yield (g):

Observations on the performance of the 1 5 parents 
and 16 hybrids are presented in Table XVII.
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TABLE XVI
Behaviour of Parents and *s for seed thickness (cm)

Percentage over
Mean Male

parent Mean Mean of 
parents

ox
+ or - Mean of 

>parents
Better
parent

0.40 16 0.33 0.37 0.47 +.o;io ' 27.03 ' 17.50
0.33 17 0.40 0.37 - 0.38 ♦ 0.01 2.70 00
0.45 16 0.33 0.39 . 0.47 + 0.08 20.51 4.44
0.42 16 0.33 0.38. 0.51 * ♦ 0,13 * 34.21. ' 21.43
0.44 6 0.41 0.43. 0.39 -.0.04 9.30 ' 00
0.46 6 0.41, 0.44 . 0.48 + 0.04 9.09 ' 4.35
0.41 8 0*46 0.44 . 0.42 • - 0.02 4.55 00
0.41 9 0.44 0.43 0.39 ■ - 0.04 9.30 00
0.37 10 0.44 0.41 0.41 ■ 00 00 00
0.47 5 0.44 0.46 ■ 0.52 + 0.06 13.04 10.63
0.44 15 0.47 0.46 • 0.43 • - 0.03 6.52 00
0.38 2 0.44. 0.41 0.42 + 0.01 2.43 00
0.47 13 0.44 0.46 ■ 0.49 + 0.03 6.52 ’ 4.26
0.38 8 0.46 0.42 0.41 - 0.01 2.38 00
0.43 15 0.47- 0.45 0.51 + 0.06 13.33 8.51
0.40 8 0.46 0.43 0.41 - 0.02 4.65 00

cncn
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Among the parents maximum pod yield Is given by 
the variety-5 and minimum by variety-15» their mean pod 
yields being 95.04 g and 7.57 g respectively.. Higi 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 hybrids, 8 hybrids have shown mean 
values over their respective better parents and two hybrids 
have given a mean value below that of the respective lower 
parental mean limits. Of the remaining six hybrids, five 
hybrids are over the mid-rparental 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. Reciprocal diffe­
rence is very prominent for this character.

Seed yield (g):

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

(TABLE XVIII)
i '

High .degree* of variation is noticed among hybrids 
and parents. Among the 15 parents, highest value for seed 
yield is shown by variety-5 and lowest by variety-15, their

(TABLE XVII)



TABLE XVTI
Behaviour of Parents and ’ o for pod yield per plant (g)

SI.
Ho.

Female
parent Mean Male

parent Mean Mean of 
parents

Mean of 
pi * or -

Percentage over
Mean of 
parents

.Better 
parent

1 17 49.25 16 39.35 44.30 87.10 + 42.8 96.61 76.85
2 16 39.35 17 49.25 44.30 46.40 + 2.1 4.74 00
3 14 42.65 16 39.35 ' 41.00 38.16 - 2.4 6.93 00
4 12 49.42 16 39.35 44.39 71.85 + 27.46 61.86 45.39
5 10 66.38 6 30.96 48.68 113.23 +' 64.55 132.60 70*58
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 93.04 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 1 9 . 2 0 101 .83 * 82.63 430.36 230.30
14 3 27.75 8 65.51 46.63 74.63 * 28.00 60.05 13.92
15 7 74.40 15 7.57 40.99 *64.10 + 23.11 56,38 00
16 17 49.25 8 65.5! 57.38 101.09 + 43.71 76.18i . 54.31

cn
-vl
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TABLE XVIII
Behaviour of Parents and *g for seed yield per plant.(g)

Mean of Mean of Percentage overMean Male
parent

Mean rxs&iL u±
parents ’ 1 + or - Mean of 

Parents
Better
Parent

3.0.09 16 o.
- Lf\ CVJ 27.55 58.88

1
31.33

1
113.72 9,5.68

25.01 17 30.09 27.55 2.0.80 ♦ 1.25 4.54 00
30*69 16 25.01 27.70 25.12 - .2.58 9.. 31 00
30.03 . 16 25.01 2.7.52 45.88 * 18.36 66.72 52.78
42.56 6 23.51 3,3.04 80.60 + 47.56 143.95 89.38
47.77 6 23.51 35.64 38.87 + 3,-23 9.06 00
23.51 8 47.77 35.64 53.28 + 17.64 49.-49 11.53
23.51 9 58.20 40.86 46,51 + ,5-65 13.83 00
24.76 10 42.56 33.66 23.11 - 10.55 31..34 00
5.79 5 69.50 37.65 35.74 - .1.91 5r.07 00
69.50 15 .5.79 37.65 1.8.60 - 1,9.05 50.60 00
16,88 2 45.95 31.42 66.46 + 35.26 112.22 44.64
5.79 13 20.32 1.3.06 59.69 + 46.63 357.04 193.75

16.88 8 47.77 32.33 52.37 + 20.04 61.99 9.63
55.84 15 5.79 30.82 43.21 + 12.39 40.20 00
30.09 8 75.21 52.65 75.21 + 22.56

V
42.85 00

cri­
ce
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mean values range from 69.50 g to 5.79 g respectively. 
Wide variation is also noticed among hybrids. Hybrid 
10 x 6 ranks on the top and hybrid 5 x 15 on the bottom 
with seed yields of 80.60 g and 18.60 g respectively.

Out of the 16 hybrids studied, in 7 eases, 
hybrids are above their respective better parents and 
in one case it is lower 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 above 
the mid-parental values and in three cases, it is below 
that. Reciprocal difference is also noticed in all the 
three oases.
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DISCUSSIOF

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 results as a whole so as to draw 
valid conclusions is made hereunder.

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

The highly specialised system of cowpea culture 
in summer rice fallows specifically for vegetable purpose, 
as 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 a good amount of labour comes as self or family labour.
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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 eowpea culture is during 
the Khar iff season. Here the cultivation is mainly in the 
uplands and homesteads, where varieties with medium pod 
size, bold seed and medium flowering duration and spread 
are useful. The varieties would be either erect orsemi- 
erect or trailing. They should also be of dual purpose 
ones with tolerably good yield both as tender vegetable 
pod and also as vegetable grain.

As is the case, the present tasks of the cowpea
breeders in the state are of diverse nature, sinoe

« , 
varieties suited for vivid situations are to be evolved
in order to satisfy the demands of the growers.

It would be too much imaginative and far from 
reality to expect a single variety to possess all the 
desirable attributes to the maximum. Thus in any programme 
of improvement of this crop through combination breeding, 
desirable genes are to be pooled from different sources in 
so far as they are found distributed among the different 
varieties, Thus selection of 15 parental varieties belong­
ing to 15 clusters, each variety possessing one or the 
other contrasting trait expressed to the maximum, 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 characters, plant breeders are now looking 
for a plant having an ideal combination of different 
characteristics. In any crop as a matter of fact, stature 
and branching are two main aspects which decide the 
physical frame work of the plant contributing much of its 
appearance and the efficiency of cropping. Short stature 
and profuse branching makes the plant bushy in appearance, 
while, tall plants with sparse branches will give a lean
i

and lanky appearance.

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. If tallness is desirable, five out of 16 
hybrids studied have exhibited heterosis, out of which in 
one of the F^’s, the heterotie effect is over the parental 
mean alone, whereas, in the remaining four, it is over 
the tall parent as well. In places where dwarfness is 
desirable, 11 out of 16 hybrids studied have exhibited 
heterosis, out of which in ei^at of the F̂  hybrids, the
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heterotic effect is over the parental mean and in the 
remaining three it is over the dwarf parent as well (Fig.2),

Results of observations on the number of branches 
in the 16 hybrids and their respective parents have indi­
cated a clear possitive evidence of hybrid vigour only in 
seven out of the 16 hybrids, out of which in one the P-j 
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 differential be­
haviour of the hybrids with reference to the expression of 
heterosis may, perhaps, be due to the differences in the 
genetic architecture of the parents involved.

Yield is the primary criterion in any breeding 
programme. Next to it in importance is duration. Prom 
the economic point of view it is always desirable to have 
short term varieties 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 occupies 
the land. Thus selection on per day yield will talce into 
account both the factors simultaneously.

In Ihe present investigation, commencement of flower­
ing, completion of flowering and flowering spread have been
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studied in both the hybrids said 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 crop which flowers early will occupy the field 
for a lesser number of days and will consequently 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 orop is grown for 
vegetable purpose when continuous supply of g£*een 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 F-| 
hybrids have flowered earlier than the early parent, while, 
the remaining two have expressed a value lesser than the 
mean of the two parents (Pig. 14). These results indicate 
that there is great scope for obtaining early derivatives 
of the crosses involving the parents selected in the present 
study.
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In the ease of completion of flowering, seven out 
of the 16 hybrids have expressed heterosis towards late­
ness and nine towards earliness (Fig.15 ). With reference 
to flowering spread also 10 out of the 16 hybrids have 
expressed values above the mean of the parents and six- 
below the mean of the parents (Pig.16), These results 
indicate the great amount of genetic variability available 
among the parents selected for the study and consequently 
the possibility of realising the desired recombinant in 
the fur ther segregating generations of the present inter- 
varietal hybrids.

Yield as we all know is a complex character which 
in the case of oowpea is the edible, green pod and also 
mature grains rich in protein. This is primarily deter­
mined by number of flowers per plant, number and< weight 
of pods per plant, length and weight of individual 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 a more intensified expression of 
them will result In an increased yield. ,

In the present investigation clear 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 veil as seed yields respectively 
(figures 8 and 9). Tills is in agreement with the results 
of Hoftnann (1926) in cowpea, Acs (1964) and Putinoev (1970) 
in Plsum sativum. Singh and1 Singh (1970) in field pea,
Bhatnagar and Singh (1964) and Sin$i and Jain (1970) in 
Phaseolus aureus and Colins (1967) in Phaseolus lunatus.
The F-j means in the above cases are found to be above the 
midparental values in 13'and 12 F-j'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

r

yield are observed to be better than the corresponding 
better parents as well.

Heterosis for total pod yield per plant observed 
in the present case oaa either be due to an increase in 
the number of flowers per plant resulting in the realisa­
tion of more number of pods per plant or due to an increase 
in the length and weight of individual pod or both. Out of 
16 hybrids i studied in the present investigation, 12 in 
the oase of number of flowers per plant, nine in the oase 
of number of pods per plant, 13 in the oasecf length of 
pod and 11 in the case of weight of pod are seen to produce 
higher value o ver the corresponding means of their res­
pective parents (Figures 3» 4* 5» 6 and Plates 1 to 6).
This is iiragreement with the findings of Singh and Singh (1970).
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As stated earlier olear expression of the hybrid 
superiority over the parents is observed in the ease 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 
increase in size and weight of individual seeds or both.
She 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 weight, out of 16 hybrids studied, exhibit means

■ i
over the corresponding mid-parental values (Figs.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 respective better parents as well.

Seed size is determined by length, breadth and 
thickness of individual seed. Results of the present 
study have indicated clear expression of heterosis in the

i

case of 11 in seed length, 12 in seed breadth and nine in 
seed thickness out of the 16 hybrids studied, since they 
have exhibited values over the mean of their respective 
parents (Figures 11, 12, 15 and Plate 7)- Again out of 
this eight in seed length, five in seed breadth and seven 
in seed thickness have surpassed the values of their 
corresponding better parents as well.
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Hybrid vigour is the general vegetative luxuriance, 
increased size, yield etc., observed in the P-j of certain 
orosses as compared to the parents. According to Shull 
(1938) "heterosis is recognised as a result of the inter­
action 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

i

for one to expect that the gametes contributed by geneti­
cally wider parents will be much more dissimilar as compared 
to those contributed by genetically closer parents.

This normal expeotatipn is not supported by the 
present observation. The results of the present investiga­
tion indicate that the hybrids of the parents of high* 
medium and law genetic distanoes are equally he ter otic 
or vice versa In the expression of 16 oharaoterestics 
studied here. For .example in the expression of plant 
height, the four whfch have surpassed their correspond­
ing better parents have been derived from crosses of parents 
having genetic distances of 18.9* 23*1» 32,6 and 53*9*
The three hybrids which have exhibited values below
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that of the corresponding dwarf parents have heen 
derived from crosses of parents having a genetic distance 
of 50*0, 50.0 and 56.7. This holds good with referenoe 
to the expression of the rest of the traits as well. Thus 
the widely acoepted idea that the wider the parents, the 
greater will he the expression of heterosis, cannot "be 
regarded as universally true based on the results of the 
present investigation.
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SUMMARY

The investigations reported herein vrere undertaken 
in the -Department of Agricultural Botany, College of Horti­
culture, Vellanikkara during the years 1978-80. Based on 
a previous study conducted in the department on the genetic 
divergence in cowpea, 1 5 varieties belonging to 15 clusters 
were selected. Intervarietal crosses were effected in 16 
combinations between the selected varieties and the hybrids

i

were compared with their respective parents for the expres­
sion of 16 economic characters and the following conclusions 
were drawn.

In plant height 25 per oent 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 number of branches 37.5 per oent of 
the hybrids produced increased number of branches than the 
corresponding better parent, vhile, 31.25 per cent of the 
hybrids were in between the two parental limits.

Half of the total number of hybrids studied flowered 
earlier than the early parent vhile, in 31.25 per cent of 
them, comnBncement of flowering was within the two parental 
limits.



In 6.25 per cent of the hybrids flowering 
completed quickly and consequently they had short flower­
ing spread. About 70 per cent of the hybrids were 
in'between, 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 and hence had wide flowering spread.

In case of pod yield, 50 per cent of, the hybrids
i

surpassed the better parent, while, 37.5 per cent were 
in .between the parental limits.

In case of seed yield 43.75 per cent of the 
hybrids out-yielded the better parent, while, 50 per cent 
of them remained within the parental limits,1 L s

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 100-seed weight, e^ressed varying 
degrees of heterosis in the crosses studied.
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' ABSTRACT

Among the green vegetables cultivated in Kerala, 
cowpea (Vigna unguioulata 1.) occupies 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 various 
parts and in different seasons in the State compelB cowpea 
breeders to evolve varieties of different combinations of 
plant, pod and seed characters. This is possible by 
combining of desirable characteristics found distributed 
in different varieties, through hybridisation followed by 
selection,

. Before talcing up-.this programme, 56-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 
i/ere evaluated in comparison with their respective parents 
for the expression 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. 1,39* could be adjudged as 
the best,among the 16' hybrids. Maximum heterosis of 
430.36 per cent was shown by the hybrid 15 x 13 
(P.118 x 0.152 x N.E. - I) for pod yield per plant..

Based on the results, eight hybrids were found 
to be superior to the rest in respect of over all 
performance. An interesting fact noticedwas that 
heterosis could be observed to the same extent in hybrids 
of both genetically related and unrelated parents.



Appendix II, Abstract of ANOVA.



ABSTHAOT OF AISTOVA

SI.
No. Character

1 Plant height

Number of
branches

Flowering
commencement

4 Flowering 
completion

5 Flowering 
spread

6 Number of 
flowers 
per plant

Number of 
pods per 
plaat

8 Pod length

Source df ss MS

Cuitivars 30 71.95 2.39**
Parents (P) 14 29.88 2.13**
Hybrids (H) 15 41 .96 2.79**
H vs P 1 0.11 0.1 W
Cuitivars 30 1583.81 50,69**
Parents (P) 14 1105.61 78.97**
Hybrids (H) 15 482.58 32.17*
H vs P 1 0.62 0.62NS
Cuitivars 50 7510.99 250.37**
Parents (P) 14 6583.22 470.23**
Hybrids (H) 15 910.18 60.68*
H vs P 1 17.59 17.59*
Cuitivars 30 9534.90 317.83**
Parents (P) 14 7704.76 550.34**
Hybrids (H) 15 1775.51 118.37*
H vs P 1 54.63 54.63**
Cuitivars 30 1733.90 57.79**
Parents (P) 14 1617.47 115.53***
Hybrids (H) 15 116.43 7.76**
H vs P 1 0 0 NS
Cuitivars 30 247793.52 8259.78**
Parents (P) 14 109606.91 7829.07**
Hybrids (H) 15 104444.96 6962.99**
H vs P 1 33741.65 33741.65**
Cuitivars 30 83680.94 2789.36**
Parents (P) 14 51697.41 3692.67**
Hybrids (H) 15 25595.30 1706.35*
H vs P 1 6388.23 6388.23**

Cuitivars 30 3305.09 110.16**
Parents (P) 14 2187.96 156.28**
Hybrids (H) 15 695.56 46.37**
H vs P 1 421.57 421.57**



flAnova oontd. • •

Sit Character

9 Pod weight

10 Seeds per 
pod

,11 .. 100-seed 
veigvfc

12 Seed length

13 Seed breadth

14 Seed
thickness

15 Seed yield per plant

Source

Cultivars 
Parents (?) Hybrids (H) 
H vs P
Cultivars 
Parents (P) Hybrids (H) 
H vs P
Cultivars , 
Parents (P) 
Hybrids. (H) 
H vs P ,
'Cultivars 
Parents (?) Hybriss(H)
H vs P

i

Cultivars Parents (?) 
Hybrids (H) 
H vs P :
Cultivars, 
Parents (P) 5ybrids (H) 
H va P
Cultivars ; Parents (P) 
Hybrids (H) 
H vs P

*

Cultivars,■ Parents (P) 
Hybrids (H) H vs P

df

30
14
15 
1

30
14
15 
1

30
14
15 1
30.
14
15 
1

30
14
15
./

30
H
15

30
14
15 
1

SS

140*17112.90
33.34 
1.93

1221.46
1123.1933.00
65.27

3601.03 
2454.31 1130.96 
15.76.
3.82
2.02
0.86
0.94
1.72
0,94
0.63
0,15

35.34 
0.29 
0,46

34,59

MS

u  ® - 45*,5 ? 2 327 '9 2

4.94**8 .06**2 .22**
1.93*

40.72**
80.23**2.20N S
65.27**
120.03**
175.31**
75.40**
15.76*
0.127*4 

, 0.144#< 0.06** 
0.94**
0.057*
O.O67*
0.042*
0.15** 
1.178
0.0311
0 ,0 2 1 !
34.59**1

\ i i o : 52 
2
1178.85 
7^4.56 
22\14\13

3657.52
5951.99
8 1 9 . 1 4

14110.52^
6 6 9 5,96* 
7598.18* 

J 7 8 1 .60* 
22780.13*



Appendix III. Plates•



PLATE 1

PLATE.2

. Photograph showing the length of pod of
parents and P^ of the cross cluster 1 x cluster 10.

Photograph showing the length of pod of parents
and F.j of the cross cluster 14 x cluster 16.





PLATE 3

PLATE 4

. Photograph showing the length of pod of parents
and F.j of the cross cluster 12 x cluster 1 6.

Photograph showing the length of pod of parents
and F̂  of the cross cluster 6 x cluster 8.





PLATE 5 .  ■ Photograph showing the length of pod of parents
and of the cross cluster 15 x cluster 5.

PLATE 6. Photograph showing the length of pod of parents
and P^ of the cross cluster 5 x cluster 15*





PLATE 7 Photograph showing seed size of parents said 
P-j’s of the crosses cluster 1 x cluster 10 
and cluster 14 x cluster 16.




