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ABSTRACT

An experinment was conducted at Samaru during the 1987
wet season to study the effect of seed size and nunber of
seeds per hole on the growth and yi el d of cowpea (Vi gna
ungui cul ata (L) Wal p) varieties. The treatnents consisted of
two cowpea varieties (Kanannado (Il ocal) and SVU 48),
t hree
seed sizes (large, nediumand small) and four- nunber of seeds
per hole (one, two, three and four seeds per hole).

The study reveal ed that, |arge sized seeds was nore
vigorous in vegetative growh and had higher yield and yield
conponents than small sized seeds. ne seed planted per hol e

had hi gher nunber of | eaves, branches, |eaf area, shoot dry

wei ght and nunber of pods, seeds, weight of seeds per plant
and 100 seed weight than three and four seeds planted per
hol e, but was not significantly different fromtwo seeds
pl anted per hole. However, tw seeds planted per hole

produced higher grain yield than one and four needs planted
per hole. Local Kannannado variety was nore vigorous in
vegetative growh than SW 48. However, there was no
significant difference in grain yield between the two varieties.
Interactive effect of seed size and cowpea variety

significantly influenced vegetative growmh characters.

SVU 48
had statistically the sane nunber of branches irrespective
of the seed size planted, whereas the nunber of branches

oduced by |ocal Kanannado variety was significantly
different. Gainyield was significantly and positively

correlated with yield conponents (nunber of flowers, pods
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seeds and seed wei ght per plant) and vegetative growh
characters (stemlength and | eaf area per pl ant),
Based on these findings it can be concl uded that

yield benefits can be obtained fromthe use of |arge sized

seeds. Thereis also the possibility of getting high
yields fromplanting two sound seeds per hole that one,
three and four seeds per hole and later thin to tw
plants per stand. It may tnerefore, not be necessary to
spend extra time and resources to thin, if two cowpea

seeds are sown per hol e.
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Chapter 1.
INTRODUCTION

1.1 Importance, Production trends and Constraints

Cowpea (Vigna unguiculata (L.) Walp) is one of the
st important cultivated grain legumes., It is one of the
major sources of protein among the grain legumes grown in

the tropics and sub-tropics.

Cowpea originated from tropical Africa, from where it
spread to Egypt, Asia and Mediterranean (Mehra, 1963; Sauer,
1952; and Singh et al., 1971). It was taken to West Indies
in the 16th century by the Spaniards and got to United
States of America in the 18th century (Wight, 1907). Thus,
it is widely distributed and cultivated all over the

tropical and sub-tropical regions of the world.,

When compared with cereal crops, cowpea plays a more
important role in animal and human nutrition because of its
high protein content. The dry edible seed for which it is
cultivated contains about 23-25% crude protein. Cowpea is
a relatively gheap, acceptable, digestable and nutritionally
adequate substitute for animal protein and it compliment
staple food such as cereals, root and tuber crops. Edible
grain legumes are the only source of increasing the
production of plant protein (Doughty and Orraca-Tetteh, 1966)
and in particular cowpea is the most suitable, since it is
the most adapted in the tropical and sub-tropical regions

of the world (Summerfield et al., 1974).
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The biggest attribute of cowpea is that, it provides
a wide range of edible products over the growing season
{lachie ani Hobert, 1974, and Summerfield et al., 1974).
its tender green shoot and leaves, unripe whole pods,
green sceds and dry seeds are all untilised as sources
of palatable high quality protein. ‘'he value of the crop
as a pot-herb in the tropical Africa is enhanced by the
fact that, the plant continues to produce new leaves if
cutback at an early stage (Leakey and Wills, 1977). These
characteristics render the crop useful as green manure,
cover crop and fodder for hay, silage and pastures. In
the United States, the green seeds are sometimes roasted
like peanut. Scorched seeds are occasionally used as
coffee substitute (Purseglove, 1G74). Fibre is also
obtained from the peduncles of certain cultivars in
northern Nigeria (Summerfield et al., 1974). The roots are
of medicinal value and are also eaten in parts of Sudan
and Ethiopia (Purseglove, 1974), In India, the leaves are
used in dyeing to obtain a green dye (Westphal, 1974),. The
consumption of cowpea in the tropical rigion (e.g. Nigeria)
is greater than that of most grain legumcs, partly because
it is easy to cook using unsophisticated methods and also
it is preferred by most of the indegenous population
(stewart, 1976).



Although, Nigeria is the leading producer of cowpea
1n the world, grain yields per hectare are generally low
compared with those of other countries, Average yields
of 189 kg/ha (Anon, 1975) and 250 kg/ha (Hartman, 1983)
have been reported in Nigeria, compareu with 3,105 kg/ha
in Egypt and 651 kg/ha in Malawi (Anon, 1975). Despite
the high yielding ability of cowpea, low productivity is
experienced in most producing countries due to combination
of factors such as vagaries of weather, lack of suitable
and adaptable varieties, high susceptibility to weed
competition and diseases and pests attack (Stalon gt al.,
19€3, and Hartman, 1983), low plant population and poor
pest management practices (Summerfield, 1974). Research
work has shown that with optimum plant population,
accompanied by adequate management practices, yield can

be improved tremendously.

Several workers have shown the importance of ‘seed
~ize as a factor for selecting planting materials and its
significance on the growth and yield of many crops. The
size of planting material is a controllable factor which
coula introduce differences in the performance of a crop.
According tec Blackman (1919) the dry matter attained at
any period by an annual plant depends on its initial seed

weight, Poehlman (1959) also stated that, despite
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slmilarities in genetic constiftution, large and small
seeds of a crop variety would produce seedlings which
differ in size due to differences in the amount of stored
food material in the sesds. After successful establishment,
nowever, the growth and final yield of plants from small
sceds may be as great as those of plants {rom larger seeds
(flughes gt al., 1957). Farmers plant four or more seeds
per hole irrespective of seed size without subsequent
thinning. It will be interesting to find out whether
the farmer will be better off by planting less number of
seeds of larger slzes te get maximum seedling establishment,
performance and yield or not. The need to generate data and
provide information on the effect of sec¢d size and number of
seeds planted per hele on the growth and yield of cowpea fo

our local farmers Justifieg this study.

The objective of this study, therefore, is to
investigate the effect of seed size and number of seeds
planted per hole on the growth and yield of cowpea and

their interactions under field conditions.
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LITERATURE _REVIEW

2.1 Effect of Seed Size on Srowtih :nd Development

Rapid and uniform stand =stablisnment with vigorous
ceedlings is basic to acceptable plant performance. Seed
size has been shown to be important factor in this respect,
for a number of agronomic crops (Clark and Yeck, 19683
and Wester and Magruder, 1938). The results of earlier
studics on busnlima beans (Wester, 1964), snapbeans (Clark
and Peck, 1968) and grass and legumes (Murphy and Arny,
1939) showed the superiority of heavier or larger seeds
particularly when equal numbcr of sceds per unit area were
planted. In thesc studies, almost all seeds from large
sced sizes gave higher germination percentages, early
stand establishment and high yield than small seed sizes.
Houever, if planted on equal weight basis small seeds
ocutyielded large seeds due to increased number of plants
per unit area (Clark and Peck, 1968). Thc size of seeds
permits more precise planting, uniformity of vmergence

of scedlings and crop development (Wester, 1964),

Like in most crops, seed size may play a vital role
in geraination, growth gnd performance of cowpea.
Successful crop production depends on a number of

environmental and cultural parameters. Of all the
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variables affecting stand establishment and plant performance,
Seed elze is one of the traits that can be easily manipulated

snd be of economic important (Clark and Peck, 1968).

T.ic effect of sced size on germination, growth and
yicld na3 been widely investigatcd. Lt is generally held
that, large sceds lead to high germination, vigorous growth
and ultimately high yield (Harper and Ubied, 1967). The
test for vigour and the criteria used for its measurement
have, however, varied with crops, Seed size had been
reported to influenced germination, sccdling emergence,
growth and yield of peanuts and bushlima beans (Gorbet, 1977;
Wester, 1964; and Wester and Magruder, 1938). Increase in
sved sizc¢ has been positively correlated with germination
percentages, secdling vigour and yield in the field
(Beveridge and Wilsie, 1959; Black, 13956, and Fehr and
Probst, 1971). Although not all of the responses are the
same among crops, reliable evidence supports the use of

larger sc¢eds within a given genotype.

Large secds germinate faster than small seeds,
taerefore, become well cstablished (boyd gt al., 1971).
Franson and Cooper (1976) showed that sccdling from large
gainfoin sceds ¢merged and developed first and second leaves
faster than seedlings from small sceeds. Similarly, Gorbet
(1977) reported that, the rate of emergence, seedling vigour

and young plant size of peanut consistcntly favoured the
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larger sced sizes. However, Lawrence (1959) working with
intermediate wheat grass (Agropyron intermcdium) was unable
Lo show an emergence response due to seed size in either

rate or total emergence. Green et al. (1955) reported that
the small seeds produced by late planied soybeans emerged
faester and had higher germination percentuges than large
seeds of the same variety. Studies with soybeans, snapoeans,
limabeans and runner peanuts have proved the superiority of
larger or heavier seeds over small seeds, particularly when
equal number of seeds per unit area are planted (Clark and

Peck, 1968, Wester and Magruder, 1938 and Gorbet, 1977).

Sivasubrananian ang Ramakrishnan (1974) evaluated the
effect of seed sizes cn the germination and field emergence
potential using a number of simple vigour tests. All the
tests confirmed the suﬁertority of large sized seeds over
small and shrivelled seeds. The differences in kernel size
were attributed to differences in the size of cotyledons

and the total protein and amino-acids content stored in them.

The effect of seed size on seedling size is very
apparent, According to Blackman (1919) the dry matter
attained at any period by an annual plant depends on its
initial seed weight. Poehlman (1959) also stated that,
despite similarities in genetic contribution, large and

small seeds of a crop varicty would produce seedlings,
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growth {Carleton and Cooper, 1972). Other techniques
sucli as speed of germination (MacGuire, 1962}, speed
of elongation (Carleton et azl., 1908); emergence force
(shibles and MacDonald, 1962) and relative growth rate
(Chuangsheng, 1963) also have been used as a measure of

seedling vigour.

the size of a legume seedling may be the result

of either genetic or environmental factoirs or a

" combination of both. Kidd and West (1919} remarked that,

envireament during seed ripening could affect the vigour
of the seedling, They concluded that, environmental

conditions may?=-

i) directly affect the seeds because of its
position on the plant; or
i1) indirectly affect the seeds because of an

'influence onn the plant itself,

Gorbet (1977) in a study of florunner peanut showed
that, large seeds were asscocilated with higher seed protein,
superior emergence, greater leaf area and vigour of x
seedlings, larger plants and greater yleld than small
seed sizes, This could be because of high leaf avrea index
which indicated high photosynthetic prouuctivity ef the
plant Trom large seeds (Blaek, 1957) similarly

Dharmalingan and Ramakrishnan (1978) showed that plants
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raised from susall grades of both colour categories of

blackgram (Vijgns mungo) had less number of leaves than

iarge grade. The leaf area of the first poir of leaves
01 Pplanc from the seed of top two grades, irrespective
of colour categories showed two to thrue fold increase.
Distinctly lower leaf area valucs registercd in plants
raised from small seeds had revealed lincar relaticnship
with seed sizes (Dharmalingam and Ramakrishnan, 1978)
which was in conformity with the findingss of Black (1958)
in subterranean clover and Harper and Ubied (1967) in
flax. |

Inportance of seed size seems to be the most
greatest during the early stages of plant growth
(Uexeman, 1942). The superiority of larger seeds in
producing more vigorous and better plant is more pronounced
in the case of deeper planting or unfavourable conditions
in the carly stage of growth, when the seedlings have
wreater dependence on the food resefﬁes of the seed, But
under favourable conditions and/or with advance in the
growth stage, the differences are generally less marked,
diminishing and in certain cases completely levelled off
(Harper and Obied, 1967; Murphy and Arny, 1938 and Oexeman,
1942). The results of numerous studies on legume herbage,
alfalfa, sweet clover and soybeans indicated that large

seed produced plants of more vigorous growth in the initial
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stages than that of small seeds (Black, 19593 Dhillon,

1973 and Eriokson, 1946). But the early superiority

1 favour of the scedling from large sized seeds

decreased and in certain cascs was eventually lost with
advance in growth stuge, However, in the case of
blackgram, a comparatively short duration crop, the plant
from large seeds, not only maintained their greater height
throughout the growing season, but also widened the
differences due to their superiority compared to those from

small seeds with the advance in age (Dhillon and Kler, 1976).

2.2 Effect of Seed Size on Yield and Yield Components

Smith and Camper (1970) in a study on the effect of
seed size on soybeans performance found that, plants grown
from large seeds were taller and had higher seed yield
than plants from small seeds, However, irontes and Ochlrogge
(1972) reported an increase in soybeans yield with large
~eeds in one test, but no yield difference in the second
test, While Edje and Wahab (1973) obtained lower yield of
soybeans from small seed sizes. However, oingh et al., (1972)
and sSato and Kamiyama (1956) working on soybeans reported no

difference in yield due to seed sizes.
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Kidd and West (1919) reported that vplants from
plump seeds produced a larger number of flowers, which
produced more numerous and larger fruit, Earlier
maturity in the case of peas, was achieved by selecting
large seeds. Also the growth and yield of the resulting
plants were proportional to their initial “food capital"
following "compound interest" law (Dhillon and Kler,
1976). In the study of soybeans, Fontes and Ochlrogge
(1972) reported that, plants from large seeds had
greater grain yield, more pods and number of branches per
plant and a smaller number of barren plants than small
seeded plants. They maintained that large seeded soybeans
plants produced large weight of grains than small seeded
plants but number of seeds per pod was not affected.
However, average number of barren plant per plot was
small for large seed sizes, because small seeds were
most frequently shaded to their maximum rate of elongation
and hence were mere frequently suppressed (Fontes and
Ochlwogge, 1972) than large seeds. The results of numerous
studies on soybean had shown that heavier or larger seeds
exhigited superior emergence, embryo size and fresh weight
of roots, shoots and total plant weight. They excelled

in vigour, height, stem diameter, number of branches and

pods per plant, dry weight, grain yield and produced
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lz235 barren plants (Tandon and.Gulatin, ﬁ968; Burris et al.,
19713 Fontes and Oehlrogge, 1972; Tawee, 19723 Burris gt _al.,
1973 and Smith and Camper, 1975). A4lthough, larger seeds
rroduced larger embryos, relative dry matter accumulation
Gid not vary appreciably (Burris gt al., 1971), subsequently,
the same authors in 1973 reported that plants from small
seeds exhibited higher photosynthetic rates, however, the
largest seed size showed greater overall emergence
parcentage, leaf area in the field and vielded significantly
more than small sized seeds when grown at uniform population.
On the other hand, small and medium sized sceds were reported
to give higher yields (Dhillon, 1973 and .idward and Hartwig,
1971) than large sized seeds, while some showed no
slgnificant difference once the stand was established

(Edje and Burris, 1971 and Singh et al., 1972).

2.3 Effeet of Number of Seeds per flole on the
Growth and Yield of Cowpea -

There is little or no inbrmation on the effect of
number of seeds per hole on the growth and yield of crops
in general and cowpea in particular., In a study on the
effect of number of plants per stand on the growth and yield
of cowpea, it was found that two plants per stand was the
optimum number of plants for high yield in cowpea (Anon,

1979) when one, twu and three plants were left per stand at a
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spacing of 76 on by 30 cm. The low yield attributed to
three plants per stand was due to increascd inter-plant
competition (Anon, 1979). Cenerally, the number of

seeds planted per hole determined the nunbzr of seedlings
that would emerge per hill 1f not thinned to the required
plant per stand. Since large seeds usually give higher
germination percentages, better seedling emergence,
greater seedling vigour and stand establishment than small
seeds (Wester and Magruder, 1938; Wester, 1964 and Gorbet,
1977), less number of large seeds may be needed than small

seeds.,
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Cnapter 3

TERIALS AND METHODS

e —

3e1 Location

The experiment was conducted at the Institute for

Agricultural Research farm at Samaru Zaria, Nigeria (11°11'n
07°38'E, 686m above mean sea level) during the 1987 wet

Seasor.

Samaru lies in the Northern Cuinea 3avanna zone of
Nigeria, 1t has an average annual rainfall of about 1060mm,
mostly distributed between months of May and October, with a
mean monthly minimum and maximum temperature of 20 °c and
3UDC respectively during this period. Yhe soil is moderately
deep, well drained and characteristically tropical sandy loam,
Results of analysis of the physical and chemical properties
of soil from the site used for this experiment are presented
in appendix 1. The climatological data collected during the
1987 groving season are presented in appendix 2, The field

was cropped with maize the previous year.

342 Treatment and Experimental Design
The treatments consisted of two ccwpea varieties

(Kanannado (local) and SVU 48), three seed sizes (large,
medium and small) and four number of seeds per hole (one, two

turee and four seeds per hole). The treatments are
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facterially combined and layed out in a randomized complete
block design with four replicatiorns. The gross and net
dot zizes were 20,25 @ and 1345 m2 recsp-ctively. The
5ro3s plot consisted of six ridges of 75 om width and
450 cm long, while the net plot consisted of the four

incer ridges of tiwe gross plot.

3.3 Grading into Seed Sizes

Seeds from two cowpea varieties (local Kanannado and
SVU 48) were selected and graded into three sizes, This
was done by observing the seeds visually and then separating
them into three seed sizes, large, medium and small. These
were later graded using round perforated metal sieves having
different hole diameters at the Department of Civil
Engineering, Ahmadu Bello University, Samaru Zaria. The
sizes used for kanannado were: Large = those that remained
on the screen with a mesh size of 7.4 mm; medium = those that
passed through the screen with a mesh size of 7.&6mm but
remained on the one with a mesh size of 6,6 mm; and small
6.,6mm screen. The seed sizes used for oVU 48 were: Large =
those that remained on the screen with a mesh size of 6,.6mm;
medium = those¢ that passed through the screen with a mesh
of 6.6mm but remained on the one with a wmesh size of 6.2mm;

and small = those which passed through (.2mm screen.



17
Une thousand seeds (100Q0) from each size of each variety

zre then weighed as shown below,

Seed sizes (1000 seceds)

Variety Large Medium Small
Kanannado 280 207 136
SVU 48 204 161 121

3h Field Operations

34471 Soil samnling and analysis
50il samples were collectcd from randomly selected

spots on the field. Samples were taken at two depths
(0=15¢cm and 15-30cm) using a tubular auger, prior to
cultivation. The soil samples were analysed for physico-
chemical properties such as the percent clay, sand and
¢ilts., Per cent organic carbon, available P, total N,
soil pH, exchangeable bases and cation cxchange capacity

(Appendix 1)

The particle size analysis of the coil was done by
hydrome ter method, organic carbon content by Walkley and

Black method, soil pH in water and 0.,01M 03012 using a pH
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meter, Avallable P by Kjeldahl method, exchangeable bases
by ammonium acetate saturation and cation exchange
capacity by acetate extraction and distillation (Black,

1965) .

2.4,2 Land preparation

The land was ploughed, harrowed to a fine tilth and
ridged at 75 cm width. The field was merked out into 96
plots of 20.25 n° (4.5 m x 4.5 m) size each. Paths of 1m
across the rows and 75 cm (one ridge) along the rows were

allowed to separate adjacent plots.

33 Fertilizer application

Single superphosphate (SSP) was broadcast at the
rate of 37.0 kg P205/ha.

3ebe4 Planting and planting materials
The crop was planted on the 15th of July, 1987. Two

varieties of cowpea, Kanannado (local) and SVU 48 were

used. Kanannado is aspreading late maturing, day-length
sensitive type with large white seeds; whilst SVU 48 is a
semi-upright, early maturing, day-length insensitive variety

with wedium to large brown seeds (Anon., 1985).
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One, two, three or four secds were planted from
zach sged size category per hole at 4-5% cm depth, on 750m
ridges. The crop was thinned four weeks afler germination
10 maintain two plants per stand in the plots where more

fhan two seeds were planted.

ZelteD Weed and pest control

Galex 500 E.C. (metolachlor + metobromuroﬁ) a pre-
emergence herbicide was used at 5 1l/ha to suppress weed
growth, This was applied a day after sowing. One
supplementary hoe-weeding was done when the crop was
6 weeks old to check weed growth.

T¢ control insect pests a mixturs of Cymbush
(cypermethrin) 10 E.C. and Rogor (dimethoate) 40 E.C. was
used at the rate of 500 ml + 500 ml in 100 litres of water
per hectare and sprayed using CP-3 knapsack sprayer.
Spraying started 4 weeks after planting when insects
infustation was noted and continucd forthnightly upto
flowering period. During flowering and podding the crop

was sprayed at weekly intervals, using thc same rates.

In controlling fungus infections, Benlate + Dithane M45
were used at the rate of 0,6 kg + 2.5 kg//00 litres of water
per hectare, starting from four wziks after planting and

continued at two weeks intervals until crop maturity.
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FelteD Harvesting

SVU 48 was harvested at 12 weeks aftcr planting,
while Kanannado was harvested two weeks later. Harvesting
was done by hand picking and pods and putting them in

separate bags for eaech net plot for further analysis.

3¢5 Observation and Data Collection

34541 Assessment of pre-harvest parameters

Stand count was taken a week after planting.
Assessment of parameters such as number of leaves, number
of branches per plant, stem length, leaf area per plant
and shoot dry weight per plant, began at ! weeks after
planting and continued at two weeks interval till the

10th weeks after planting.

Five plants were randomly selected from each plot
for sampling. The plants were uprooted and wash carefully
before measurements were taken., The stem length of the
plants was taken by measuring the stems from the point of
emergence from the soil to the highest vertical apex, The
number of leaves and branches per plant were taken by
simple counting, while the leaf area was determined by
measuring the areas of the middle leaflets and multiplying
by a constant facter 2.7 or 5%3% as described by Nangju
and Wanki (1979).



Number of days to first flowering, days to 50%
flocering, nuaber of flowers per plant and stand count at

harvest were also recorded.

3¢542 Assessment of post-harvest parameters
Parameters assessed after harvest included: number of

peds per plant, number of seeds per plant, weight of seeds
per plant, weight of 100 seeds and the threshing percentage.

The crude protein content of the grains was also determined.

3.5.3 Analysis of Data
Data collected were subjected to analysis of variance

to test for the significant effects of the treatments using
the 'F' test as described by Snedecor and Cochran (1967).

The multiple comparison procedure of the least signifieant
differense (LSD) was used to coumpare means of varieties,

seed size and number of seeds per hole and their interactions.
. Duncan Multiple range test (DMRT) (Duncan, 1955) was also
usced to compare the treatment means, Analysis of correlation
co-cfficients between growth characters, vield components and
grain yields of cowpea was also done to determine their

relationships.
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Chapter 4

RESULTS

4,1 Effect of Seed Size and Lumber of Sseds

]

per Hdole on the Growth of Cowpea

4.,1.17 Germination count

The results obtained indicated that, germination
count was not in any way affected by number of seeds planted
per hole and cowpea variety (Table 1). However, seed size
significantly affected germination count. The large sized
seeds gove significantly higher germination count (78.6%)
than small sized seeds (71.6%) but was not significantly
different from the medium sized seeds (/5.9%). The
- difference between small and medium seed sizes was not

significant.

The interactive effects of seed si¥e and number of
seeds planted per hole and cowpea variety on the germination

count were not significant.

G.1.2 Stem length
Stem lenygth was significantly influenced by both seed

size and cowpea variety, while the number of seeds planted
per hole had no significant effect (Table 2), _

| The length of plants increased significantiy with
iﬁcrease in seed size. Large seeds gave the tallest plants,

followed by the medium seed size, while the small sized seeds
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lable 1 LEffict of seed size and number of seeds per hole
cn germination percentage and stand count at
harvest of cowpea at Samaru in 1987,

-

%6 Stand count at

Treatment Germination narvest
coed Size
Small 71.594D 84 406D
Medium 75.064ab 94 ,094a
Large 78.637a 99.250a
SE (g) 1703 2 469
Number of seeds/hole

1 72 .725a 52 «667b

2 73 .882a 106.125a

4 79.472a 107 417a

SE (3) 1.967 2.851
Varicties
Kanannado 74,1712 50.,063b
SVU 48 76.025a 97.104a
SE (+) 1391 2,016

Means followed by the same letter(s) within a treatment are
not significantly different at 5% level of significance
using DMRT.
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Stem length of cowpea plants (cm) as influenced by seed

fable 2
8lze and number of seeds per hole at Samaru in 1987,
| Weeks after planting (WA)
Treatment 4 6 - 10
sced Size
Small 11.882¢ 21.803b £9.397c 76.998¢
Medium 13.948b 259120 60,838b 107.988b
Large 17.148a 34 . 784a 89.658a 127.157a
SE (+) 0.230 1 of+71 - 3,402 3.962
No, of seeds/nole |
1 14,2053, 27.0508 68.557a 105,824a
2 14,3154 27.758a 61.153a  108,813a
3 14,093 26,1494 70.176a 98,.732a
4 14.731a 29,0434 66.638a 108,488a
SE (+) 0eB65 1.69% 3.928 4,575
Variety
Kanannado 15.997a 24,5502 79.57a 129.831=a
SVU 48 12,6550 20.4500 53.69ab 79.598b
32 () 0.188 1201 34235

24778

Means followed by the same letter(s) within a treatment are not
significantly different at 5% level of significance using DMRT.
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gave the shortest plants throughout the sampling peried.
The locagl Kanannado varicty was significantly

taller throughout the growing season than variety SVU 48,

The inferaction between seed size and cowpea variety
on plant stem length was significant throughout the
sampling pericd (Table 3). Small and medium sized seeds,
irrespective of crop variety produced similar stem length
from 4 to 8 weeks after planting, thereafter, the
difference was significant, whereas with lairge seeds, the
differences in stem length were significant throughout

the sampling periuvd,

441,33 Number of leaves per plant

The ﬁumber of leaves per plant was significanfly
influenced by seed size, number of secds planted per hole
and cowpea variety (Table 4). The number of leaves per
plant was significantly influenced by the sced size upto
% weeks after planting, thercafter, sced side had no
significant effect., Large sized seeds proquced more number
of leaves per plant than small sized seeds. However, there
was no significant difference between medium size seeds

after 4 weeks after planting.
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Table 3 The interzctive effects of seed size and cowpea variety on plant height (em) at Samaru in

1987
-  Weeks after planting (WAP -
Lo 6 8 10

Seed Size Cowpea Varieties Cowpea Varieties Covpea Varieties Cowpea Varietles b

Kanannado SvU L8 Karannade SVU L8 Kenannado SVU L€  Kanannmade SVU 48
Small - 12,886b 10,879  26.085 17.522d  63.457ve  35.337d 92.25ke 60.741d
Vediun 15,6370 12.259b 32.673b 19,1514 6%.173b 52.5G3c 135.357b 80,619¢
Larege 19.467a 14,6280 L4.892a 24,676  106.08La  73.233b 160.882a  97.453ec
st (+ B C.325 2.080 ho811 5.603

fieans followed by the same letter(s) within a treatment are not significantly different at S¥ level of

siznificance using DMAT,
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a7

Humber of leaves per plant of cowpea as influenced by
seed size, number of seeds per hole and variety at
Samaru in 1987,

Weeks after planting

si'saluellu8 o & 8 10
Small 12.265¢ 2541300b 44 ,616¢ 111.803a
Medium 15.483b 29.192b 524125b 89.48a
Large 20.303a 34,6124 69.314a 124.055a
S (+) 0.569 14499 2.733 234799
Number of seeds/hole
1 1745512 33.3%9a 61.385a 165.856a
2 15.549b 29.583ab 57.194ab 106.013ab
3 15,4500 29.,039ab 54 ,569ab 89.162ab
4 15.520b 26,588b 48 4.256b 72.766Db
SE (+) 0.657 14731 3,155 27.480
Variety
Kanannado 20.515a 37.147a 69.674a 159,019
sVU 48 11.519b 22 41420 41.,028b 59.879b
SE (1) 0,465 1.224 2,231 19.431

Means followed by the same letter(s) within a treatment are not

significantly different at 5% level of significance using DMRT,
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One seed planted per hole had significantly higher
number of leaves per plant than two, thrce and four seeds
planted per heole. The difference in the number of leaves
produced per plant was not significant vhen two, three and
four seveds were planted. Local Karnannado variety had
significantly higher number of leaves per plant than

SVU 48,

The interactive wffect of sced size and cowpea
variety on the number of leaves per plant at 4 weeks after
planting was significant (Table 5). The SVU 48 produced
statistically the same number of leaves per plant when
small and medium sized seeds were planted whilst local
Kanannado variety produced significantly different number
of leaves per plant when small or medium sized seeds were

planted,

4.1.4 Total leave area (cn®) per plant

The total leafl area per plant was significantly
influenced by seed size, number of seeds planted per

hole and cowpea variety (Table 6).

Large sized seeds gave significantly higher total
leaf area per plant than medium and small sized seeds
throughout the sawpling period., However, diiferences in
total leaf area between medium and small sized seeds were

significant at 4 and 10 weeks after planting only.
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Table 5: Interactive effect of seed size and cowpea
variety on number of leaves/plant at & weeks
after planting ot Samaru in 1937,

U

4  weeks after planting

Size Size Cowpen varietles
Kanannado SYU 48
Small 14,947¢ 9.583e
Medium 19.82%b 11,144de
Large £0,.776a 13.831cd
SE (+) ' 0,805 |

Means followed by the same letter(s) within a treatment
are not significantly different at 5% 1lovel of significance

using DMRT.
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ble & Total leaf area (cm?) per plant of cowpea as influenced
by seed size and number of seeds per hole at Samaru in
1587.
deeks after planting
ireatment - b 8 10
Seed Siz
Small 463.346c  §26,227b 1795.640b 2231,.450c¢
Medium 679.149b  950,1820b 2189,190b 3169.610b
Large 976.,451a 1388, 380a 2909,.120a 4365,330a
oL (#) 43,553 714523 147,04k 175,383
No, of seeds/hole
1 763,206a  1374,020a  2714,250a 4205,500a
2 751.064a  1107.050b  2442,060a 3315,320b
3 668.170a 940,390b  2201,.,620bc 2983,.760bc
- 6L2.822a 935.590b  1834,010c 2517.270¢
SE () 50,292 82,588 1694792 202,515
Varieties
anannado 929,820a 13%329,050a 2418,050a 5000.860a
SVU 48 482.811b B49,.,476b  2177.,910b 1510,070b
56 () 35,562 58.398 120,061 143,200

—

Means followed by the same

significantly different at

letter(s) within a treatment are not

5% level of significance using DMRT.
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Teotal leave afea per plant was not influenced by
the number o7 seeds planted per hole at 4 weaks after
plenting. uLowever, one seed planted per hole gave
significantly higher total leaf area per vlant throughout
the rest of the sampling period, There was no significant
differcnce in total leaf area produced when two or three
seeds were planted but the difference was significantly

higher compared to when four seeds were planted per hole,

The local Kanannado variety had significantly higher

total leaf area per plant throughout the sampling perioed.

The interaction between seed size and cowpea variety
on the total leaf area pur plant at & and 10 weeks after
planting was scatistically significant {Table 7).
Irrespective of the medium and large sized seeds planted,
variety 3VU 48 produced statistically the same leaf area
per plant whereas with local Kanannado variety the leaf

area per plant were significantly different.

4.1.5 Number of branches per plant

Number of branches per plent was significantly
influenced by sced size, number of seeds planted per
hole as well as cowpea variety (Table 8), Number of
branches produced per plant increased significantly as
seed size increased. The large sized secds had significantly

higher number of branches than small sized seeds.
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Teble 7 Iateractive effect of seed size and cowpea variety
on leave area/plant at 6 and 10 weeks after
planting at Samaru in 1987,

© weeks after planting 10 weeks after planting

Cowpea Varieties Cowpea varieties
Seed Size Kanannado SVU 48 Lhanannado  SVU 48
Small 1048 ,190bec 810,26ad 3347.,160c 1115,750e
Medium 164,270 736.,uU98cd 4842 ,300b 1496,910de
Large 1774 .690a 1002 ,070becd 5813.,120a 1917.550d4
SE (+) 101,149 248,028

-

- -

Means followed by the same letter(s) within a treatment are not
significantly different at 5% level of sipnificance using DMRT,



Table 8 Nuwmber of branches per plant of cowpea as influenced
by seed slze, number of seeds wer hole and variety
at Samaru in 1937, :

PPN i

Weeks after planting
Tresotments _ '
& o 8 _ 10

Small 1.781¢ 2.969¢c 7 .906c 5.21¢
Medium 2,781 3.5%4Db 4,963Db £.7190
Large 3.906a Li375a 5.656a 8.906a
SE (+) 0.168 0.179 0,182 0.486
Humber of seeds/hole o
1 3.25a Le125a 4 ,292a 8.625a
2 2.75a 3.750ab 11 ,667b 7 .000Db
3 2.625a 342500 4 ,208b 6.208Db
4 2.665a 3.450Db L, 6670 5.958b
SE (+) 0.194 04206 0,270  0.567
Variety N _
Kanannado %2.667a G527 5.750a 9.229a
SVU 48 1.979b 24772k 3.667b 4 667D
SE (+) | G.137 0,146 0.149 0.397

PUSER W

Means followed by the same letter(s) within a treatment are not

significantly different at 5% level of significancd using DMRT,
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Number of branches per plant was not in any way
affected by the number of seeds planted per hole at 4 weeks
after planting. However, one seed planted per heole gave
significantly higher number of branches than two, three or
four seeds per hole at subseguent samplings except at 6 weeks
after planting when there was no difference between one
and two deeds per hole, The differences bhetween the number
of branches produced per plant when two, three and four sgeeds
were planted per hole were not significant except at 10 weeks
after planting when two and three seeds per hole had higher

number of branches than four seeds per hole,

Kanannado had significantly higher number of branches

per plant than SVU 48 throughout sampling periods.

The interaction between the number of seeds planted
per hole and cowpea variety on the number of branches per
plant were significant at 10 weeks after planting {(Table 9).
With all the number of seeds planted per hole variety SVU 48
produced statistically the same number of Dbranches per
plant, whilst with local Kanannade variety the number

of branches produced per plant were significantly different,
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Table 9 Interactive effect of number of secds/hole
and cowpea varieties on number of branches/

plant at 10 waeks after planting at Samaru
in 1987,
10 weeks after plamting
No. of seeds/hole Cowpea Varieties
Kanannado SVU 48
1 12-2503. 5-600(.‘16'
2 9.667Db he33%e
" Te 667b 447508
L 7¢333cd L .583e
SE (+) 0,794

- -

Means followed by the same letter(s) within a treatment
are not significantly different at 5» level of

significance using DMRT.
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he1e6 Shoot dry weight per plant

shoot dry weight per plant was significantly'
influenced by seed size, mumber of sewds ulanted per hole
and cowpea variety (Table 10) shoot dry weight per plant
inecreased significantly with increasing size of seceds
planted; large sized sceds producing significantly
heavicr plants than small sized sceds, |

Planting one seed per hole produced significantly
higher shoot dry weight per plant than two, three or four
seeds per hole on all sampling dates except 4 weeks after
planting. Sheoot weights of three and four seeds per hole
were sinllar throughout the sampling period, while planting
two seeds per hole resulted in a higher shoot weight than
planting either three or four seeds per hele only at 10
weeks after planting.

The local Kanannado variety produced significantly
higher shoot dry weight per plant than SVU 48 throughout the
sampling period.

The interactive effects of seced size and cowpea
variety on shoot dry weight per plant was signifieant
at 4 wecks and 6 weeks after planting (Table 11). With
aither small and medium or medium and large seeds, SVU 48
had similar shoot dry weight at 6 weeks after planting,
whereas with local Kanannado varivty shoot dry weight was

statistically different,
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Table 10:  Shoot dry weight (g) per plant of cowpea as
influenced by seed size, number of seeds per
hole and variety at 3amaru in 1587,

1
- R ek M M T, W il e

Weeks after planting

Treatments 4 6 8 : : 10

- “ma - o me L.

Seed Size

571 .808¢

Small 1.865¢ 8.840¢ 28 ,392b
Medium 2.489b 11.,969b 314375b 67.270b
Large 3.956a 15.393a 571.913a 90.907a
SE (+) 0,091 0.715 2546 4,607
No. of seeds/hole o
1 3.0568 14,4384 50.569a 91.387a
2 2,786ab 11.572b 3%.825b 75.098b
3 2.635b 11,1070 34, 561D 58 . 558¢
4 249930 11.153b 29.977b 54.938¢
SE (+) 0.105 0.826 2,940 5.320
Varieties :
Kanannado 3.602a 14.307a 434300a 87.921a
5SVU 48 1.933b 9,827b 3141530 52.0639b
SE (+) 0.074 0.584 2,079 3.762

Means followed by the same letter(s) within a treatment are not
significantly different at 5% level of pipgnificance using DMRT.

A
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L
C;"‘.

interactive effect of seed size and cowpea variety
on shoot dry weipght of cowpsa &t ¢ and & weeks after
planting at Samaru in 1987,

4 weeks after planting © weeks after planting

Cowpea varieties Cowpea varielies
Seed Size Kanannado SV 48 Kanannado SVU 48
Small 12.886c 10,8794 26.085¢c 17.522d
Medium 15,637b 12.25%¢ %2 673b - 15,151de
Large 19,469a 14.828b Lt .892a 24,676cd
S5 (+) 0.325 2.080

A X A P e

II:an: followed by the same letter{s) withiin o treatment are not

significantly different at 9% level of significance using DMRT.
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4.2 Effect of Sced Size¢ and Number of Seeds Planted
per Holc on the Yield and Yield Componesnts of

Cowpea
4,2,1 Grain vield (kg/hs)

wrain yield was siganificantly sufiuenced by seed size

and number of seeds plented per nole but not by cowpea
variety (Table 12).

Planting two seeds per hole produced significantly
higher yields (1304,6 kg/ha) than planting one, three or
four seeds per hole. Planting three or four seeds per hole,
however gave significantly higher seed yields (1172.8 and
1144,3 kg/ha) than planting one seed (924.3 kg/ha) per hole.
There was no significant difference in sced yield when three
or fuur seeds were planted per hole, although planting three
seeds per hole had a slight yield advantage (1172.8 kg/ha)
over planting four seeds (1144,3 kg/ha) per hole.

Large seed se size produced significantly higher seed
yield (1433.6 kg/ha) than medium or small sized seeds {(1033.7
and 942,2 kg/ha respectively). However, the difference in
seed yield between medium and small sized seeds was not

significant.

The interaction between seed size and number of seeds
planted per hole on the grain yield (kg/ha) of cowpea was
significant (Table 13). Irrespective of the small and
medium sized seed, one, three and four seeds per hole
produced similar yields, whereas with the two seeds per hole

the yields were statistically different.



40

Table 12 Effect of seed size and numberr of seeds per hole on
the grain yield, threshing vercentage and percent
crude protein of cowpea at Samaru in 1987,

Treatoents

e & W.A.3 4 B I

Yield (kg/ha) Yicitd(ka/ha) Threshing % crude

Seed size
Medium
Large

SE (4)

No, of seeds/hole

1
2

3
I

SE (+)
Variety
Kanamado
SVU 48
SE (&)

(unthreshed  (threshed % protein
des) gralnv)
141Q,8400 942,1550 66.779b  23.333a
1700, 680b 103%,720b  65,950b  23.104a
2049,230a 14755,500a  69.956a 23,4272
3383154 474332 Q.994 Q0.163
1330,510¢ 924,250 69,466 23,8213
2010,100a 1304,570a 65,4200 23,463
1795.060ab  1172.,650ab  6€5,336b  23,308a
1788,010b 1144 ,2700 63.997¢  23,660a
390 4467 Sl y 655 1,157 0,189
1541,370b 1108,370a  71.904a  23,287a
1950.470a 1164,640a  62.938b  23,889a
276,102 38,647 0.814 0,133

Maans follawed by the same letter(s)
significantly different at

githin a treatment are not
59 level of sigunificance using DMRT,
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Le242 Threshing percentagze {36)

Threshing percentage was significantly infliuenced by
v oth sead size and number of seeds planted per hole as
well as cowpea variety {Table 12). Large sized seeds
had significantly higher threshing percentage than medium
and small sized seeds. OUne seed planted per hole produced
significantly higher threshing percentage than two, three
and four seeds planted per hole, while two and three seeds
per hole produced significantly higher threshing percentage
than four seeds planted per hole. However, there was no
significant difference in threshing percentage between
two and three seeds planted per heole. Local Kanannado
variety had a significantly higher threshing percentage
(71.9%) than variety SVU 48 (62.9%).

4.2,3 Crude protein content (%)

Present crude protein was not significantly influcenced
by seed size and number of seeds planted per hole, as well as
cowpea variety (Table 12). Similarly, none of the interactive

[

effects of seed size and number of seeds planted per hele and

cawpea variety on crude protein content was significant.

42,4 Number of days to first flowering

Number of days to first flowering was not in any way
affacted by the number of seeds planted per hole (Table 14).
However, seed size significantly affected number of days to

first flowering., The large sized sceds flowered one day
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132 lInteractive effect of seed size and number of seeds/

hole on grain yield (kg/ha) of cowpea at Samaru in
Humber of sceds per hole
Szed clze 1 2 3 4
Small 867.353cd 1064 ,27bc 842,00d 995.012bcd
Medium 923,842cd 1161.47b 1040,05bcd 1009 ,.54bcd
Large 981,574bcd 1687,97a 1552.,46a 1512.24a
SE (&) 94,66

Means followed by the same letter(s) within a treatment are not
significantly different at 5% level of significance using DMRT.
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Table 14 Effect of seed size and number of geed per hole on
number of days to first flowering, number of days
to 50% flowering and number of *lowers per plant

at Samaru in 1947.

doe of ~0s 0 days No. of

et 8
Seed Size
Small 52.287a 56.467a 37.326¢
Medium 5243444 56, 594a 41,892b
Large 51.219b 55.928a 54.55%a
SE (£) 0.277 0242 1,297
ito, of seeds/hole |

1 5145424 55.917a 49,113a

2 52.083%a 76,3752 44, 140b

3 52 ,000a 504375 43.7900b

4 524167a 56.567a 41.316b

SE (&) 0.320 0.280 1.487
Variety . _ _
Kanzmnado 62.4385 | £8.000a L, 212a
SVU 48 41,4580 44,6670 44,9682
SE (+) 04226 0,158 1.059

L —

Means followed by the same letter{s) within a treatment are not

significantly different at 5% level of significance using DMRT.
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carlier than medium and small scad 3izus. The number of
days to rirst floweriang for medium a:ud suell seed sizes

was not different. The photoperiod ians.nsitive variety

oVU 48 flovered much earlier (41 days; ihan the photoperiod
sensitive local Kanamnado varisty (62 .aves..

The interactive effects of seed size, number of
seeds planted per hole and cowpea variety on mumber of

days to first flowering were not significant,

4245 Number uf days to 50 flowering

Both seed size and number of sceds planted per hole
had no significant effect on tne nuamber of days to 50%
flowering, but varietal differences were significant (Table 14).
As with the number of days to first flowering, the number of
days to 50% flowering was significantly earlier for variety
SVU 48, while the local Kanannado variety took longer and

number of days to reach 50% flowering.

Tne interactive effects of seed size, number of seeds
planted per hole and cowpea variety on thie number of days to

50% flowering were not significant,

4,2.6 Number of flowers per plant

The number of flowers per plant prosuced was
significantly influenced by seed size aud number of seeds

planted per hole but not by cowpea varicty (Table 14).
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Tne nurber of flowers produced per plant increased with
increased seed size. - The large sized sceds had the
tighest number of flowers (%4 flowers/plant, while the

srall siced seeds had the least (37 flowars/plant).

Planting one seed per hole produced significantly
higher number of flowers per plant (49 flovers/plant) than
planting two, three or four seeds per hole (44, 44, 41
flowers/plant respectively). Howvever, ihere was no
significant difference in the number of flowers produced

when either two, three or four seeds were planted per hole,

The interactive effects of seed size, number of
seeds planted per hole and cowpea variety on the number of

flowers per plant were neot significant,

4e2.7 NHumber of seeds per pod

Number of seeds per pod was not affected in any way
by both rnumber of seeds planted per hole and cowpea
variety (Table 15). However, seed size significantly
aifec tod nunber of seeds per pod, Large sized seeds
had significantly higher number of seeds per pod (10 seeds
per pod)} than medium (9 seeds per pod) and small sized
(9 secds per pod) seeds. Medium and small sized seeds had
similar number of seeds per pod.

The interactive e¢ffect of seeds planted per hole and

cowpea variely were not significant,
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Table 19 Effecct of seed size and numb.r of
some yleld components of cowp.a
o. of No. of do, of
rioatment seeds/ pods/ seecs/
pod plant plont
Seed size
Small 9,060c 24,406¢ 220.,672¢
Med ium 9,069b 28.719b 258,659b
Large 9.697a 38.969a 330.,20U0a
s (+) 0.154 0,853 94750
No, ef seeds/hole
1 9.358a 32.250ab 30Z,0520a
2 9.179a 32,583a 302.275a
3 9.238a 29.625bc 270,.20%ab
4 9.329a 28,333c  265,442b
SE (+) 0.178 0.985 11,504
Varieties
Kanannado G.269a 26.875b 251,967b
VO 48 9.283a 34,521a 321 4.¥00a
SE (+) 0,126 0.697 7903

seeds per hole on
ot Samaru in 1987,

-

) o
plant(g) (g)
38,199¢  17.893b
47.785b 18.216b
718772  19,457a
1.233 0,175
57.964a 18.975a
54 .344ab  18,635ab
91.00dbc  18.352b
47.103¢c 18.123b
1423 0,202
51.055b 20,289a
54,152a  164755b
1.006 0.143

Means followed by the same letter(s) within a treatment are not
significantly different at 5% level of significance using DMRT.
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L4248 Number of pods per plant

Humber of pods per plant was significantly influenced
hy secd size and number of seeds planted per hole as well

as cowpea variety (Table 15).

The variety SVU 48 produced significantly more pods
(34 pods/plant) than local Kanannado variety (27 pods/
plant). Also the number of gods per plant increased
significantly as the sced size increased. The large
sized seeds produced significantly worc pods (39 pods/plant)
per plant than the medium (29 pods/plant) and small (24 pods;
plant) sced sizes. The differences between the other two

secd sizes was also significant.

The number of pods per plant decreased significantly
when the number of seeds planted per hole increased from
one to four. However, planting two seeds per hole gave
significantly more pods per plant than when three or four
gseeds were planted. The differences in thec number of pods
produced per plant, when threc or four seeds were planted
per hole was not significant. No matter the number of
sceds planted per hole, the large seed size gave the

highc¢st number of pods per plant.
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4,2,9 Mumber of seeds per plant

The number of seeds per.plant was signifiééntly
snfected by seed slze, number of sceeds planted per hele
and cowpea variety (Table 15). The highest number of
seeds per plant (380 seeds/plant) was obtained when large
sized seeds were planted. Infact, there was a significant
increase in the number of seeds per plant as seed size
increased. The least number of seeds per plant (221 seeds/
piant) was obtained when small sized seeds were planted.
The medium sized seeds also gave significantly higher
number of seeds per plant {259 seeds/plant, than the small

o | -4 - o]
slzel serds.

The number of seeds per plant decreased gradually
as the number of seeds planted per hole increased, A
simnificantly higher number of seeds per plant (302) and
(3C2.3) seeds/plant was obtained when one or two seeds
were planted per hole, than when three or four seeds were
planted, Number of seeds per plant was not significantly
different when three or four seeds were planted per hole.
Similarly, when one, two or three seeds were planted per
hole, significantly more seeds per plant (302, 302.3 and
276.,5 seeds/plant respeatively) were obtained than when
four seeds were planted, which produced only 265.4 seeds

per plant.
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The variety SVU 48 produced siguificantly more seceds
per plaat {321 seeds/plant) than the local Kanannado
variety (252 seeds/plant).

The interactive effects of secds size, number of
secds planted per hole and cowpsa variety were not

significant,

4,2.10 Weight of seeds per plant (g)

Weight of seeds per plant was significantly influenced
by the seed size and number of sceds planted per hole as
well as cowpea variety (Table 15). Therc was a significant
Increasce in weight of sceds produced per nlant as the seed
size increased. 'The heaviest seed weight per plant (71.9g)
was obtained when large seeds werw planted, while the least
sded weight per plant (38.2g) was obtained when small seeds
were planted. The medium sized seeds also gave
significantly heavier weight of seeds per plant (47.7g) than
small sized seeds.

The weight of seeds per plant decreased as the number
of seeds planted per hnle increased {(Table 15). A
significantly heavier seeds per plant (58g) was obtained
when one seed was planted per hole, which was not
significantly diffcerent with two seeds planted per hole.
However, the lowest weight of sceds per nlant was recorded
when four seeds were planted per hole., There was no

significant difference in the weight of sceds produced per
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per plant when three or four seeds were planted per hole.

Variety 3VU 48 produced significantly heavier seeds

(4.2g) per plant than the local kanannade variety (51g).

1he interaetion between secd sizo, number of seeds

planted per hole and cowpea variety was not significant,

Le2411 100 seed weight (g}

Weight of 100 seceds was significantly influenced by
seed size, number of seceds planted per hiole as well as
cowpea variety (Table 15). The large sized seeds produced
significantly heavier seeds (19.5g/100 sceds) than the
mediun (1.2 g/100 seeds) and small (17.9 /100 seeds)
sved sizes. However, thedifferences in weight of 100

seéeds for medium and small seed sizes was not significant.

The differences in the weight of 100 seeds were
marginal whether one or two seeds were planted per hole.
However, planting one seed per hole gave significantly
heavier seeds (19 g/100 seeds) than planting three or four
seeds per hole (18.4 and 18.1 g/100 seeds respectively)
There was no significant difference in wecight of 100 seeds

produced when three or four secds were planted per hole.



Irrespective of the seed size planted, local
i.anannado varicty produced heavier seeds (20.3 g/100
ceeds) than variety SVU 48 (16,7 g/100 sceds), Similarly,
rno matter the number of seeds planted per hole, local
Kanannado variety produced heavier sceds than variety

SVU 48,

4,3 Courrelation Analysis
Correlation co=efficients between different growth

characters, yield components and yield was done to

determine their relatiunships (Table 16),

There was significent positive corrclation between
yield and leaf arca per plant, stem length (all at 8 WAP),
numbur of flowers per plant, weipght of seeds per plant,

number of seeds per plant and number of pods per plant.

Tnere was significant positive corrclations between
leaf arca per plant, number of leaves per plant, number of
branches per plant and stem length of cowpea (at 8 WAP),
There was also significant positive correlation between
leaf area per plant and number of flowers per plant, weight
of sceds per plant, number of seeds per plant and number
of pods per plant, Number of leaves per plant was also
positivsly correlated with numbcr of flowers per plant,
numbcr of days to 50% flowering, 100 seed weight and

weight of seeds per plant.
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Table 16 Matric of co-efficient of correlation(s) between grain yield, yield components and growth
of covpea verieties (Kanannado and SVU L8) at Samaru in 1987.

1 2 3 L 5 6 7 8 5 10 11

1 1.00

2 0.335%*

3 0,080 =0,038

L 0.L71%* (C.685 =0,121

5 0.024 0.225 0.810 0.2L8#

6 CoLB3%* (Q,776%% -0,368%* 0,737 -0,068

7 0.L5L#* 0773 =0LLO%* 0,726%*% -0,117 0.6 13

8 0.250% 0.429% 0,105 O.LLO™  0,330%¢ 0,363%* 0,382%+

9 0.199  C.335%  0,57u%* 0,390%* 0,655%*% 0.169  C.122  C.681
1C 0,182 0.326%%  Q,612%% 0,375%¢  0,T31%* (,126 0,075 0.350%% O, 700%+
11 0.262% 0 470%  0.LL3%* 0.L98%  0,603%* 0.162 0.269% 0.509% 0.661** 0,519%* 1,00
I®B: * significant at ©7% level of significance; ** significant at 1% level of significance,

1 Grain yield (k-,’'ha) 7 No. of peds/vlant

2 No. of flowers/plant 8 Leaf area/plant at & WAP

3 Ne, of days to _(f* flowering 9 Nc. of leaves per plant at B WAP

L Wei~ht oi camam~muw3d 10 No. of Mranches/plant at & WAP

5 100 sceds weigt: (g) 11 Stem length (cm)

é Yo, of seuds/y ant
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The number of flowers per plant, number of pods per
plant, number 2f seeds per plant werc significantly and
positively correlated with each other. The number of
ways ow 95U flowering was however, sipgniiicantly but
ncgatively correlated with the number of scueds and number
of pods per plant, but was significantly and positively
correlated with number of leaves and number of branches

per plant as well as plant height (at 8 WAP).
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Chapter 5
DISCUSSION

5 Effect of Sesd Size Y

5«11 Growth characters

The resultes obtained in this study rovealed that,
large sized seeds had significantly higler percentage
germination than small sized seeds, This observation
is in agreement with general findings of llarper and Cbied
(1967) in flax, Sivasubramanian and Ramalrishnan (1974) in
groundnuts, Lamide {(1987) in winged beans and Clark and
Peck (1968) in snapbeans. The superiority of large
sized seeds was probably because they had wore carbohydrate,
total protein andamino acids reserves in their cotyledons,
This is an indication that lorge sized soeds possess better
germinabllity and higher viability potential than small

sized seeds,

The emergence of seedlings, their early vigour and
- and growth secem to be related to the food reserves in the
.seeds. Stem length, leaf area, number of leaves, number
of branches per plant as well as shoot dry weight per
plant significantly increased with iﬁorease in seed size,
These increases indicate a more vigorous growth and a
higher photosynthetic capacity of plants from large sized
seeds, compared with those from small sized seeds. This

is in conformity with the findings of Burris et al (1973)
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in soybeans and Dhillon gt al. (1977) in mung beans who
observed that large sized sceds had higher number of
leaves, branches and total leaf area per plant as well as

shodt dry weishit per plant than small sized sceds,
Furthermore, plants from large seed size become established
faster as evidenced by the number of leaves and branches
per plant as well as total leaf area per plant (20, &4, 976.45
cm2 respectively) at 4 weeks after planting. Comparable
figures when small sized seeds were planted were 12, 2 and
L63 .4 em®  for nugber of leaves, branchcs and total lcaf
area per plant respectively at & weeks after planting.
This snows th~t canopy development for large sized sceds
wag faster at the early stage of growth than small sized
seeds. When canopy is less than full cover, solar radiation
¢scapes interception by photosynthetic apparatus and the dry
matter productior is directly related to the fraction of
light intercepted, as evidenced by the high shoot dry weight
produced by large sized seeds at 4 weeks after planting, This
has been indicated by Shibles and Weber (1965) and
Williams et al., (1965a) who found that, when cover is scanty,
production is directly related to the fraction of light
intercepted, The result is similar to the findings of
Black (1956) in subterranean clover who reported that, the
significance of seed size depends on the direct relationship

between seed cize and cotyledons area, the larger the sceds,
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e greater tho initial phiotosynthetic area which resulted
in wore dry satter accumulsted in large sized seeds than
in small sized :eeds. The results obtained in this study
is 2lse supported Iy the findirgs of Dhillen and Kler (197G)
who reported th t, the growth and yield of the resulting
plants were proportional to their initial "Food capitalt

following "compound interest" law,

Dry matter production increased with increase in seed
size with larger seeds showing significantly higher
increases thai small sized seeds. This increase in dry
matter production is 25% and 35%: for medium and large
sized seeds respectively when the seed size was increased
from smzll to wedium and from medium to large sized seeds,
at 4 weeks after planting. This result agrees with the
conclusion reached by Blackman (1919) that dry matter
attained at any period of time by an annual plant depends on

its initial soced veight.

Deled Yicld mng yield components

The significant increase in total grain yield,
number of pods, nunber of seeds, seed weight per plant,
number of seeds per pod and 100 seed weight with increasing
seed size is quitc similar with results obtained by Burris

et al. (1971), Fontes and Ochlrogge (1972 ), Burris gt al.
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(1973 a.d Smith znd Camper (1975) in soybeans, in which
grain yilelds, mwmver of pods and number of sceds per plant
Lacreased wlén iacrease in sced size, Large sized scoeds
had nizher seecilng vigour than small sized sceds.

Scedling vigour ez persist throughout the 1ife cycele of
the plant and be cxpressed in crop yield (Brenchley, 1925,
The high yvield obtalned could be attributed to the more
vigorous growth und higaer photosynthetic capacity of large
sized seeds than small sized sceds. Vigorous vegetative
growth enhanced c¢fficiont photosynthetic activities «f the
crop. The resulting photesynthates are thus translocated
to the storage sinks for grain development and high grain

yield in cowpsa (Summerfield, et al., 1985).

5.2 Effect of Number of See?s per Hole

=

Hhe2sl Growth characters

Plaat growth parameters, sucﬁ as, number of leavus,
number of branchcs, leoaf area and shoot dry weight were
sinificantly l.filuenced by the number of sceds planted per
hole, All thuse growth paramcters shoved a decreasing trend
withlincruase in the number of seeds planted per hole,

Other growth paramcters such as percentage geroination and
stem length were not significantly influenced by the number
of svedse plantced per hole., However, stemlength increased

with increasiugz aumber of scveds planted per hole. PFour
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secds planted pur hele gave taller plants than when one,
two or throe zoods wore planted. This eould be due to
high intur-plant competition for light and environmental
resources waicihi rasulted in taller plants., This is in
2rreenent wit: the Cfindings of CJjvhomon and Bamiduro (1971)
who rceperted that the average stem length increased with
density, so that .t highest densities the plants were very
tall and spindly. The insignificant difference in stem
length could be attributed to the thinning of the crop to
two plants per stund which prevented further intra- and

inter-plants competition,

Percentacze germination was not affected by the
number of seeds planted per hole., This might be due to the
inherent cap.cit, of the crop to germinate and favourable
environmental [actors at the time the seeds were planted,
which resulited in uniform seed germinatiun. rlowever,
nigher germination count was recorded (79.47%) per hole
than when three, two and one seed were planted (74.3, 73.9,
and 72,7 percent respectively) though not significant.
This could be attributed to the increase in sound seeds as

the number of sezds planter per hole was increased.

flumber of lcaves, number of branches, leaf area
and shoot dry wei it per plant decreased with increase in

number of sceds planted per hole., The decrease in these
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parameters with Increased numbsr of seeds planted per
Bolu couldd e attributed to the increase in intra and inter-
plent competition for space, light, soil moisture and
nutrients as the nuwoer of seeds planted per nede increased,
Ciie seed plucited per oole had higher number of vranches,
leaves, leal area and shoot dry weizht than two, three and
four seeds pur hold, This could be because one seed planted
per hole was not subjected to any sort of competition, it
had all the environmental requirements for full expression
cf its genetic potential., The insignificant differences in
the number of leaves, branches, leaf area and shoot dry
weight when two, three and four seeds were planted could be
attributed to the thinning of three ard four seeds planted

per hole to two plants per stand at & weeks after planting,

The number of branches prodwe2d per plant also
éecreased as the number of seeds planted per hole increased,
This could be due to intra- and inter-plant competition
which suppressed tile branch buds from develeping before the
plants were thinned to two plants per stand and the effact
lasted throughout the life cycle of the crop. This is
similar to the 7indings of OJjshomon and Bamiduro (1971}
who réported that branch bude of cowpea were suppressed and
latter shed with increased densities, consequently, the planus

looked trimmed at nigh densities,
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De2s2 Yield and vield components
Grain ricld and yvield components of cowpea were
signiricantly influenced by number of seeds planted per
holz2s 1Iwo szuods planted per hole had significantly higher
srain yiz:ld tka:. four and one seed planted per nole,
dowever, two sceds planted per hole was not significantly
differc¢ent from three sceeds planted per hole., Two seeds
planted per hole gave 29 and 12 percent yield advantage
over one and four seeds planted per hole respectively,
The yield advantige of two seeds planted per hole over one
seed planted per hole could be attributed to lower plant
population in one seed planted per hole than in two seeds
planted per hole, However, the yield advantage of two 1
seeds cover four seeds planted per hole could be attributed
to high plant 2opulation in four seeds planted per hole,
which resulted in intra- and inter-plant competition for
space, light,moisture and nutrients before the plants were

thinned to two plants per stand,

The inslgnificant difference in grain yield when two
and three seeds were planted per hole could be due to the
fact that the time the plants were thinned to two plants
per stand, th: three seeds planted par hole had enough space
and therefore, dld not start competimg for light, moisture
and nutrients, 1"is might have resulted in negligible

yield differences between the two number of sevds planted.
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sne results e similar tc the findings of Ojehomon and

. bamiduro (1271) who reported that, yield of cowpea —rere
lorest at higavr plant densities due to intra and inter-

planl competition Zor space, light, soil moisture and
nutrienisa.

Planting one or two seeds per hole produced
significantly higher number of pods, seeds, and weight of
seeds per plart as well as 100 seed weight than three or
four seeds planted per hole, This could be, because the
one seed planted per hole was not subjected to any sort
of competition., It has all the environmental resources for
full expression of its potential., Hcwever, the difference
in the number of pods, number of seeds, weight of seeds per
plant and 100 sced weight were not significant when three
and four seed:; were planted per nole, The insignificant
difference in the number of pods, number nf seeds, weight
of seeds per plant and 100 seed weight could be attributed
to the intra- 2nd inter-plants competition for space, light,
“aisture and nutrients which resulted into reduction of
numbers of leaves, and leaf area per plant at tite early
stage of plant zrovth before they were thinned to two plants

per stand., As the yield of any agricultural crop is
dependent on the size and efficiency of its photosynthetic
system (Loomis and Williams, 1963) which is determined

during the vegctative growth of the crop. Anything that
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results in the iroduction in the vegetative growth of the
crop, will result in the reduction in yield and yield

components ¢i the crop.

53 Effect of Variety

5.3.1 Grovth characters

Stem length, numbsr of leaves, number of branches,
leaf area and shoot dry weight per plant were all
significantly influc¢nced by cowpea variety. The significant
wffect of varicty on these growth characters, may be
explained by the fact that, these characters are genetically
controlled, although they can also be influenced by
environmental factors (Anon. 1985). The local Kanannado
varicty performed better than SVU 48 in all the growth
characters mueasured. The varicty was taller and had higher
number of leaves, branches and leaf area per plant as well

as shoet dry veight than varicty SVU 48,

ZeJdel Yield and yicld cowponents

The results obtained in this study, revealed that,
cowpea grain yicld was not significantly affected by cowpea
variety, cventhougin number of pods, number of scveds per
plant and 100 sced weight were significantly influenced
cowpea variety. Variety SVU 48 produced significantly
nigher number of pods and seeds per plant (22 and 21.5 per

cent respectively) than local Kanannado variety. However,
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local Kananrado variety uroduced heavier gseeds than SVU 48

(174 percentle Tnis might bring about the insignificant

difference in the zrain vield between the two varieties,

S Bifect of Interactions

Number of leaves, leaf area, shoot dry weight per
plant and stem length were significantly influenced by
the interaction bhetween seed size and cowpea variety.
Local Kanannado variety produced sipgnificantly higher
number of leaves, leaf area, shoot dry welight and taller
plants than SVU 48 wvariety with all the seed sizes tested,
This probably shows, the predominance ef:local Kanamado
variety over variety SVU 48 in terms of vegetative growth,.
It was also observed that, irrespective of the variety
planted, large sized seeds had higher number of leaves,
leaf area, sio0ot dry weight per plant and taller plants
than small sized seeds. This was as a result of more
vigorous growih of seedlings = from large sized seeds

han those from small sized seeds.

The interasction between number of seeds planted
per hole and coupea variety significantly influenced
number of branches per plant at 10 weeks after planting.
A higher numbszr of branches was observed for the local

Kanannado varicty irrespective of the number of seeds
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planted per hele. Lecal kanannade variety produced
significantly Liziter number of branches thun variety

SVUJ 48 when 'me, two, three and four sceds were planted

(Die B2, 37.5 percent respoctively),

The iaterzction between sced size and number of
seeds planted per hole significantly influenced covrpea
grain yields, Large sized seeds had significantly higher
grain yields than swall sized seeds when one, two, three
and four meeds wers planted per role (11.6, 36.9, 45, 3&
percent, respectively). This shows that, irrespective of
the number of seeds planted per hole, large sized seeds
Produced significantly higher grain vield than small gized
seeds, These rvesults are in conformity with findings of
Smith and Camper (1975) and Burris gt al. (1973) who reported
higher grain yields of soybeans from large sized seeds than
from small sized seeds under their different test

conditions,

5«5 Correlation

The sipgnificant positive correlation oboserved
between grain vicld and growth characters such as leal area,
number of leaves Der plant and stem length may be attributed
to the fact that, these vegetative characters directly
determined the amount of photosynthates available for plant

growth and grain development. Vigorous vegetative gro.th
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cnhanced efficiznt photosynthetic activities of the crop.
1z resulting protosynthates are thus translocated to the
storzage sink [0 grain development. Stem lengta was
oinificanti’ correlated to grain yield, probably because
L oten longt: expesae the plants to greater solar radiation
for pnotosyu.avsis. This was further confirmed by the
nighly significant and positive correlation of stem
length to numbur of leaves, and leaf area per plant, all
of which are important determinants of photosynthatcs
accunmulation and hence high crop grain yield. This agrees
with findings of 3lack (1956) in subterranean clover and
Fehr and Probst (1971) in soybecais who reported positive
correlations bitween grain yield and leaf area and plant
heizht, A highly positive correlation between plant
height and grain yield of cowpca have also been reported

by Singh et al. (1582).

The highly significant and positive correlation
between number of flowers, number of pods, number of
seeds per plant and weight of seeds per plant with grain
y ield revealed these to be important components and critical
determinants of grain yield of cowpea. The results are
¢ imilar to thu findings of previous workers (Singh et al.,
1982) in which the number of seeds per plant and 1000 seed
weight were found to be imporfant yield components of

CowWpeas
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Chapter 6

SUMMARY AJD CONCLUSION
A field uxperiment was conducted at the Institute
ror a:riculitural Research farm Samaru during the 1987 wet
season to inveutigate the effect of seed size and number
of seeds plantcd per hole on the growth a.ad yield of two

cowpea (Vigna unguiculata (L.) Walp) varieties.

The treatments consisted of two varieties (Kanannado
(local) vari:ty and 3VU 48), three seed sizes (large,
medium and small) =nd four number of seeds per hole (1,2,3
and 4 seeds per hole)., These were factorially combined
and laid out in a randomized complete block design with

four replications,

Cowpea growith characters, yield and yield

components increased significantly with increase in seed
size, Large sized seeds had significantly higher percent
germination, number of leaves, number of branches, leaf

area and shoot dry veight per plant as well as taller plants
than small sizca sceds. 'They produced significantly higher
number of flowers, pods, seeds per plant, weighut of seeds
per plant, 100 seed weight, number of seeds per pod and

higher grain yicld than small sized seeds.

Total lcaf area per plant, number of leaves per
plant, shoot dry weight per plant, yield and yielad

components, suc': as number of pods, number of seeds and
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welgit of secds per plant were significantly influenced by
the number ol seeds planted per hole, One seed planted per
nole had higher number of leaves, branches, leaf area,
sticot dry weight per plant and number of pods, seceds,
veight of seeds per plant and 100 seed weight than three and
four seeds planted per hole but not significantly different
from two seeds planted per hole. tHowever, two seeds planted
per hole produced higher grain yield than one and four seeds
planted per holz, The number of seeds per pod, percent
pernination and stem leagth were not significantly
affected by number of seeds planted per hold. However,
four seeds planted per nole had higher germination percent
and taller plants, while one seed planted per hole

produced higher number of seeds per pod.

Varietal zffects on the growth and yield of cowpea
were highly significant. Local Kanannado variety was nore
vigorous in vegetative growth than the SVU 48, It produced
higher numoer of leaves, branches, leaf area and shoot dry
welgnt and noavier seeds than SVU 48, On the other hand,
SVU 48 produced higher number of pods and seeds per plant
than local Kansmnado variety. It also outyielded the local
Kanannado varicty by 4.8% in grain yield, though the
difference was not significant,

The interactive effects of the seed size and cowpea
variety signiticantly influenced stem length, number of

leaves, leaf arca and shoot dry weight per plant. Local
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Kanamnado vari.{y was significantly taller, had higher
number of loaves, branghus, leaf arca and snoot dry weight
p.r plant tha: variety SVU 48 irrespuctive of seed sizz.
Uil the other hand, large sizod secvds nad significantly
:1gher numbur of iiaves, branches, leaf area, shoot dry
vweight per plant and taller plants than small sized seeds
irrvspective of the variety planted, The interactions
betweun the nunber of sceds planted per holc and cowpea
varicty significa.tly influenced number of branches at 10
weeks after planting. Irrcspective of number of secds
planted per hole, local Kanannado variety had higher

number of branchcs than variety SVU 48,

The correlation between grain yield and yicld
componcnts (number of flowers, pods, sceds and weignt of
sceds per plant) and vegetative growth characters (stem
length, numb.r of luaves and leaf arva) were highly

significant.and positive.

Based on thiese findings, it can be concluded that
yicld benefits can be obtained from the use of large sized
sceds. Therc is also the possibility of getting high
yields from planting two sound seeds .per hole than one,

three and four sceds per hole and later thin to two plants



70
per stand, 1t may, thercefore, not be necessary to spend
eAtra time and resourees to thin, if two cowpea sceds

ars sown per hole,
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Appendix 1 FPhysico~-chemical analysis of soil at the
experimental site at Samaru, Zaria,

S0il composition Soil depth in cm
=15 15=30
Iazxture (90)
Sand 62.8 5546
Silt 27.6 26,4
Clay 9.6 18.0
Textural class sandy loam loam

Chemical properties

pH in water 9e¢3 5k

pH in 0.01M CaCl, 449 540

Organic caroon () 0435 0,29
Total nitrogen 0.25 Je20
Available P (ppm) 2.63 0.98

Exchangeable cation(meq/100g of soil)

Mg 0.88 0.88
Ca 2,84 2.85
K 0.18 0.19
a 0.05 0405

Cation exchange capacity (mew/100g of soil)
5ebb 7.0k
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Appendix 2¢ Total rainfall, mean temperature and relative
huisidity and sunshine hour hours at ten days!

intervals during 1987 wet season.

Month Days

HMay 1=10
11=20

21=31

June 1=10
11=20
21-30

July 1=10
11=20
21=31

August 1-10
11=20

21=31

September 1-10
11=20

21=30

October 1-10
1120
21=31

- . s e -

o - e e ——

- m—

Raine- Temperature Relative Sun—
fall. f humidity(%) shine
(mm) max. min. a.m. p.m. (hours)
Nil 3847 21,3 36,0 10,7 99
Nil 38.6 23.4 47.7 16,8 8.1
135 l? 33."" 22.0 66.6 l"b 06 atb
85-'{* 29.8 20.6 81 05 6305 6.&‘
8,2 32.1 21,8 Ti:2 53.8 8.9
451 30.1 21.0 76.7 68,2 T2
523 30,5 20.6 7.6 61,7 8.4
102 .4 50,6 20.3 78.9 64,3 79
118,0 29.2 19,7 82.6 68,6 6.8
105.4 29.9 19.9 83.C 67.7 70
85,4 29.2 20.4 86,5 7T2.8 6,1
33.0 25.9 20.4 78.7 64,8 8,0
57«1 30.4 20.4 75.9 65,6 71
12.0 3.0 20,3 73:2 59,1 3.9
42 .6 30.8 20.0 734 57.1 8.0
Nil 31,4 18.7 62.6 47,3 S
Nil 30.9 14.1 28.4 28,8 863

Source: Meteorological Unit, Institute for Agricultural
Rescarcn, Ahmadu Bello University, Samaru Zaria,

Nigeria,
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