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’ ABSTRACT ‘

Field experiments were conducted at the Research Farm of Michael Okpara Umversxty of
Agriculture, Umudike in 2002 and 2003 to investigate the influence of intra-row spacing on
~ the yield and yield components of four varieties of vegetable cowpea. The cowpea varieties

(Akidiani, Akidienu, IT86F-2014-1 and IT81D-128-14) were grown at intra-row spacing of
10, 20, 30, and 40 cm. Akidiani and IT86F-2014-1 had the highest dry matter, number of
pods and yield at wider spacing. At narrower spacing, Akidienu and IT81D-128-14
produced more dry matter, number of pods and fresh pod (yield). The results suggest that
Akidienu and IT86F-2014-1 are more suitable than the other varieties in the humid forest
: ecology especially as sole crop and should be plant at 50 cm inter-row and 30 cm intra-row

‘spacing.
INTRODUCTION

Vegetable cowpea refers to varieties of
Vigna unguiculata [L.] Walp., grown for
their immature succulent pods, differently
known as long bean, bodi, bora, sito, suapea,
snake pea and asparagus bean in different
parts of the world. The indigenous varieties
are the climbing and prostrate types but in
recent times, many erect bushy varieties
have been developed (Acosta and Petrache
1960; Mital et al., 1980; Redden, 1981;
Umaharan et al., 1997). Yield in vegetable
cowpea is usually defined as green pod yield
expressed in kg ha' or t ha” (Braithwaite,
1982; Umaharan et al., 1997). Yield also can

be thought of as a function of components

such as average pod weight (Braithwaite,
1982), number of pods per cluster
(Fernandez and Miller, 1985) and number
per pods per plant (Umaharan et al., 1997).
Optimal plant population and row
spacing vary with plant types (Muleba and
Ezumah, 1985). Prostrate: cowpea shows
little increase in yield when planted at

populations greater than 22, 000 plants ha’
(Nangju, 1974; IITA-SAFGRAD, 1981,
1982) whereas semi-erect and erect cowpeas
respond to intermediate (50,000 80,000
plants ha™) and high (>100,000 plants ha-1)
populations, respectively (Ezedinma, 1974;
Nangju et al., 1975; Fadayomi, 1979, IITA-

.SAFGRAD, 1982). Despite the popularity of -

this nutritionally important vegetable.
legume little information exists on optimal
plant population and row spacing for this
crop. However, such information on
vegetable cowpea production practices rely
on work on grain cowpea and this is
unsatisfactory. The objective of this study

“was therefore to investigate the effect of row
* spacing on yield and yield components in

four cultivars of vegetable cowpea.
MATERIAL AND METHODS

Field experiments were conducted at the
Michael Okpara University of Agriculture,
Umudike Research Farm (05° 29' N, 07° 33'
E, 122 m) in 2002 and 2003 cropping
seasons on soil classified as a sandy loamy
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Ultisol (Agboola, 1979). The experiment
was laid out in a split plot randomized
complete block design with four vegetable
cowpea cultivars (Akidiani a prostrate
cultivar, Akidienu a climbing cultivar,
IT86F-2014-1-an erect cultivar and IT8§1D-
128-14- a semi-bushy cultivar) in the main
plots and four intra-row spacings (10, 20, 30,

and 40 cm) corresponding to population
densities of 200,000; 100,000; 66,666 and .

50,000 plants ha in the subplots. The inter-
row spacing was kept constant at 50 cm. The
experiment was replicated three times in
both years. Subplot size was 3 m x 3 m with 1
m alley between main plots and replicates.

The soil was disc-ploughed- and
harrowed in both years and the seeds were

sown on the flat-on 18 April, 2002 and 20 -
April, 2003. Two seeds were sown per hill -

and later thinned to one plant per hill at two
weeks after planting (WAP) in both years.
Insect attack was controlled using
Cypermethrin® EC at 100 ml in 20 L of
water. Two hand weeding was done at 4
WAP and 8 WAP. No fertilizer was applied to
the plots in keeping with the practice of
farmersinthisareainbothyears. = -~ -

" Three plants were sampled at 7 WAP for
dry matter yield and at pod maturity data
were taken on ‘pod length pod width,
number of seeds. pod 100 seed weight,
number of pods m” and pod yield (t ha™).
Data on pod weight was taken in 2003 only.
All the data were subjected to analysis of
variance using GLM procedure in SAS.
Mean separation was done using the
standard- error of the difference between
means '

RESULT AND DISCUSSION
The analysis of variance showed that the
cultivar effect was highly significant (P <

Except dry matter yield per plant. Row
spacing did not 51gmﬁcantly influence any
of the attribute assessed in both years (P >
'0:05). However, the interaction between
cultivar and row spacing in 2003 was
significant for dry matter yield per plant,
‘number of pods m” and pod yield ha’ (P <
0.05) but was not significant in 2002 for all
the : attributes.
~The effect of vegetable cowpea, cultivar
and intra-row spacing on dry matter: yyleld per
plant in2002 and 2003 is shown in Table
'SED Standard error-of - the: diﬁ?erence
between two means
The vegetable cowpea cultivars: dlﬂ’ered

markedly in dry matter productien in'2003.
The prostrate cultivar (Akidianiy produced
the highest dry matter (31.7. %plmt '):at 40
cm intra-row spacmg Dry matter was much
lower (12.7g plant "Yin thecultlvar at 29 cm -
intra-row spacing. 1
A reversed. trend was; obseryed ’w1th the
climbing cultivar Akidienu) which had
produced a hlgher biomass at 20 cm and 30
“cmtow spacing but produced a much lower
dry matter at 40 cm row spacing. The erect
cultivar (IT86F-2014-1) had low biomass at
10-cm (14.41 .g/plant) and 40 ‘cm (14.82
g/plant) but high at 20 and 30 cm row -
spacing. The semi bushy cultivar (IT81D-

" 128-14) had high biomass at 10 cm (27.29

g/plant) which decreased as the intra-row
spacing was increased. This result suggests.
that the growth habit of these vegetable
cowpeas affect their response .to row
spacing. Remison (1980) reported a s1mllar

trend in grain cowpea. o "

0.001) in both years for all the attributes -
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_Table 1: Effect of vegetable cowpea cultlvars and*m‘tra-row spacmg on dry matter
jleld (g ptam") in 2002 and 2003 , :

’ Intra-row spacmﬂcm) o
Cultivar L E 20 - 30 40 . Mean
-Akidiani = » 30.87 . 22.54 2336 18.24 23.75
. Akidienu . o 1409 - 1552 3530 2430 2243
. IT86F-2014-1 13.41 22.33 1994 2563 - 2033
IT81D-128- l4 3t.11 . 5338 26.01 1859 3227
Mean - 2237 - 2844 26.28° 21.69 : .
SED! cultivar -~ - ns : S
SE.D spacing = = - ns
"~ S.E.D interaction: , T ns
Akidiani = = 2792 12.71 2667 - 31.72 24.75 -
Akidienu : . ,2669 2901 ° 3070 - 15.74 25.54 .
. IT86F-2014-1 = 1441 = 2256 - 2340 1482 18.80
: ,n‘smgl'zs-u L 2729 . 1950 1462 1073 - 18.03
" Mean : - 2408 . 2094 2385 | 18.25
S.ED' cukmr U o ns _
S.EE.D spacing B
S.E.D interaction L ' . 4.66

. 'S E D Standard error of thc dlfferencc between two means

- Table 2: Effect of vegetgblc cowpca cultlvars and lutrn-row spacmg on pod
- lcngth (cm) . :
in 2002_and 2003

lntra ~row spacmi(cm)

Cultivar. RS £ 20. 30 40 Mean
2002 * S : ,
Akidiani ' 16.43 17.45 17.24 lS 98 16.78
Akidienu 20,04 - 22.70 22.07 @ 22.79 " 21.91
IT86F-2014-1 . 1484 15.21 “13.11 1534  14.63°
iIT8ID-128-14- = 24.21 - 2475 24.08 . 23.06 - 23.53

“Mean S 1881 19.54 19.18 19.29
S.E.D' cultivar . 057 T

. S.E.D spacing ) ' ns - .
S.E.D interaction g : as . - . o .
2003 , S A : . : .
Akidiani s 17.51 6.85 1597 -15.71 - 16.51 -
Akidienu 16.71 - 17.67 17.41 17.82 17.40
IT86F-2014-1 v 14.28 11.66 12.18 13.19 12.83
IT81D-128-14 - 22.53 21.01 22.86 - 22.77 22.29
Mean 17.76 16.80 17.51 17.37 i
S.E.D! cultivar 040~ . . . .
S.E.D spacing , ns, . B
S.E.D interaction ns T

'S E.D = Standard error of the difference between two means
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Table 3: Effect of vegetable cowpea cultivars and intra-row spacing on pod w1dth (cm)

in 2002 and 2003

Intra-row spacing (cm)
Cultivar 10 20 30 40 - Mean
2002 | |
Akidiani 258 249 2.53 2.37 249
Akidienu 2.65 2.69 2.717 2.70 2.70
IT86F-2014-1 2.81 2.87 2.77 293 '2.85
IT81D-128-14 3.17 3.09 3.14 3.10 3.13
Mean 2.80 2.79 2.80 2.78 :
S.E.D! cultivar 0.07
S.E.D spacing ns
S.E.D interaction ns
2003 '
Akidiani 1.75 1.78 1.77 1.83 1.78
Akidienu 202 1.90 1.91 1.96 1.95
IT86F-2014-1 1.97 1.99 2.03 2.01 2.00
IT81D-128-14 2.32 2.03 2.17 237 222
Mean 2.01 1.92 1.97 2.05
S.E.D! cultivar 0.04
S.E.D spacing ns
S.E.D interaction ns

The semi-bushy cultivar (IT81D-128-

14) had the longest, widest pods in both .

years (Tables 2 and 3). This cultivar also had
the heaviest pods (Table 4). Intra-row

spacing did not influence pod length, width’

and weight. There was also no significant
interaction between cultivar and intra-row
spacing showing that the observed results on
these attributes may be genetically
determined. These results differ from the
carlier report of Remison et al. (1980).

The effect of»vegetable-;ciprea cultivar and

intra-row spacing on ‘mamber of seeds per-

pod and 100 seed weight (seed size) are
shown in Tables 5 and 6. The result showed

that the climbing cultivar (Akidienu) had the

highestnumberofseedsperpodinbath
years [15 seeds/pod in 2002, and 17
seeds/pod in 2003] (Table 5) and this

Differed - significantly from the other
cultivars in both years. The semi-bushy
(IT81D-128-14) cultivar (IT81D-128-14)
had large seeds [13 g seeds in 2002, 11 g'”
seeds in 2003] (Table 6). It -differed
significantly from the other cultivars in 2002
.but from prostrate cultivar only in 2003

The erect cultivar had more pods m? in both
years (190.8 in 2002, 209.25 in 2003) and
~differed significantly from the other
cultivars in_both years. The interaction

.. between cultivar and row spacing. was

significant in 2003. The prostrate and-erect
cultivars - [Akidiani and IT86F-2014-1]
(Table 7) had the highest number of pods m*
" at 30 cm row spacing (108.0 and 298 pods m
?) while the climbing and the semi-bushy
- cultivars had the highest number of pods m”
at 10 cmrow spacing (138 and 146 podsm?).
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Table 4: Effect of vegetable cowpea cultivars and intra-row spacing on pod welght (g pod‘ ') ]
in 2003 ,

4 Intra-row spacing (cm) )
Cultivar _ S 20 - 30 . 4 Mean

2003

Akidiani . 3.31 3.53 3.86 355 3.56
Akidienu ' ' 5.09 -4.02 " -4.63 4.63 4.59° -
IT86F-2014-1 3.31 S 322 "3.33 - -3.61 337
IT81D-128-14 8.19 - "1.87. - 1.97 7.08 7.78
Mean : 497 4.66 4.95 4.72 B
SED' cultivar ‘ 0.25 S

S.E.D spacing v ns

S.ED mteractmn ] ns

IS E.D = Standard error of the difference between two means

-

Table 5: Effect of vegetable cowpea cultlvars and intra-row spacing on number of seeds per pod in 2002
and 2003

. i , . Intra-row spacing (cm) v -
o Cultivar R 10 .2 . .30 40 Mean

Akidiani, : 1383 1291 - 1341 1390 ° 1344 - :
Akidienu - - - 171403 14.73:: 1507 . 1481.. 1466
IT86F-2014-+ * - - 960 1128 - - 1038 1223 . 1087. . .
.. IT81D-128-14 1173 1247 1182 1052, - 1164 -

- Mean L 122 . 1285 1267 1287 o
SED' cultivar ‘ T 036 o
SED spacing ' * <~ - - ‘s’ e ~ - S :
SE.D mteractlon,. T nsie S e T

2003 S e o . . e S .
Akldlam o 1408 13.03 1436 1373 1380
* Akidienu T 1629 16.58 - 1691 1634 ~ 16.53
" IT86F-2014:1 - S 89 S “11.67 1007  10.01 10.24
DOSITSIDEI28414 L 14600 T s 12013 1245 o ¥EZAT L 12.8%
Meait, S 401354, 1335 1337, 1344 . . - -
SED'eultivar - o 0039 0 o oy
Si.iE.D lnteractlbn e e s
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Table 6: Effect of vegetable cowpea cultivars and mtra-row spacmg on seed wel ght 104 100 seeds ) in 2002

(Table 8), which differed from the other two -

cultivars in 2002 but in 2003 differed only
from the prostrate cultivar. The interaction
between cultivar and .row spacing was
significant in 2003. The prostate and erect -
cultivars had the htghest yield at 30-cm row:

“spacing ( 4.22 t ha’ and 9 t ha" ) while the
climbing and semi-bushy cultivar had the -

highest yield at 10 cm row spacing ( 7 t ha’
and9.18 tha™).
This result showed that the vegetable

cowpea cultivars responded differently to-.

increasing plant population which. may be’

due to their growth habit and miorphology. .
The climbing and semi-bushy cultivars had

higher yields at high population whereas the
prostrate and erect cultivars had high yield at
30 cm row spacing. Similar result has been

~_and 2003 .
. Irma—rowspaeﬂg(cm) T ﬁ . ' (zf‘ ‘
Cultivar 10 20 - -30... .. 40 . Mean
2002 - N
Akidiani 803 829 900 799 8.33
Akidienu 1129° © 1098 - 1158 ~ T13.74 11.90
IT86F-2014-1 . - 1207 11.45° 11.56 - 12.23 11.83
IT81D-128-14 - - 12.87 - 12. 68 < 13.27 ¢ 13.24 13.02 @ .:;
‘Mean 1107 1085;* 1136' - ** 11.80 O
S.E.D' cultivar 024 N
S.E.D spacing ns’ f T spade iroros
S.E.D interaction ns
2003 : : .
Akldlam 7.00 7.13 8.37 7.53
Akidienu. . 10.13 - 1057 10.537 "~ "10.67
IT86F-2014-1 10.70 - 973 -7 1047 - -10.67
IT81D-128-14 . 11.20 1137 10.8377 7¢ 11.53 B L
Mean R 9.76 9.78. °  10.85.. .© 10.10 T
S.E.D' cultivar ' 0297 e e wf
S.E.D spacing ns -
S.E.D .interaction ns ‘ et R g
'S.E.D = Standard error of the dlfference betweeh %wo means L ap
’ . S s PR L : R
The erect and semi-bushy cultivars had reported by Jaaffar and Garner ( 1988) in
similar fresh pod yield in 2002 and 2003" ‘groundnut.”

. ~The results suggest that Akidlenﬁ and
IT86F-2014-1"are more suitable than.the
‘other varieties in thé humid forest ecology
especially as sole crop and should be plam,at
50 cm inter-row and 30 cm m‘trzi TOW
" spacing. -

T e
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~ 20 - T30, ..

40

ITSGF-2014-1 . . - 130.00- .~ -311.00 .
1T81D=128:14© B : ‘
. Mean

-~ SED' cultivar
SED spacing- - . - e
S.E.D interaction - oem

2003 ,
- Akidigni 4 .
CIT86F-2014-1 -+ b
- -IT81D-128-14 _
. Mean e = 12398, . 15250
S.ED' cultivar . mm\_ e
_SBD spacing. - ..

w -

34833 29833

" SED interaction R Jﬁ:ﬂ«

e e X Caek 43, w .,' 54.w_' h -

Akidiens ¢ 2 0361 7667 . 9900

: - 222 67,
¢, 11033

1o 37:33 . M. 67 :
. 9367 12967 ..

U158 1833

- 70.67
88.00
196.67

97.67
113.25

62.00
120.67
195.00

- 112.90

60.42
8933

- 190.08

1133

, 20925 o

'S“ED Standaidemrofﬁledxﬂ’mbetwemtwemms

¥ 'Y ke

Fot
i s g %

Tabie 8 Effect of vcgetable covzpcs cukwars and mtrmmpacmg on pqd y;eld (t ha ')

_in 290& qd_,zoa;

10

lntrs-row §paﬁngﬁ(cm”§
7'2“0 R

;;:4”49
sAkidjene Gl o 426 1
ITSCF 2014 l I BT X3 ‘7.04"' T
IT8iD-128-14  ~ 449 - 5705 58) o S,
Mean » 3 71 . 434
. $.B.D! cultivar o em T
S.ED spacing o ns

S.ED interaction ‘ ns iR e g

AE&dlsam ‘ ' 321

Akidi-enu - . 6.68
IT86F-2014-1 298
1181D-128:14 9.18
Mean 5.51
S.E.D' cultivar '

" S.E.D spacing .

S.E.D interaction
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