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In addition to the good adaptation of high temperatures and poor soils, cowpea (Vigna unguiculata
L.) can be a good source of forage for livestock. This study was carried out to determine seed yield
and some agronomical parameters of cowpea grown in different row spaces as double crop in
Samsun ecological conditions. In the experiment, forage cowpea cultivar Ulkem and Line H-8
grown in four row spaces (20, 35, 50, 65 cm) in a Randomized Split Block Design with three
replications. Seeds were sowed after harvesting wheat at July 13, 2017 and 15 July 2018. Seed
harvest was made at October 20, 2017 and November 5, 2018. The results showed that seed yields
ranged from 765 to 2178 kg ha! in 2017 and 397 to 1464 kg ha* in 2018. 1000 seed weight ranged
from 161.17 to 183.93 g in 2017 and 146.40 to 160.90 g in 2018. In 2017 and 2018, mature pod
ratio were 65.7 — 85.8, 30.0 — 60.3% respectively. Pod number per plant was between 5.66-15.00
pods/plant in 2017, 9.50-16.25 pods/plant in 2018. Seed number per pod was ranged from 8.80 to
12.43 seeds/pod in 2017, from 8.00 to 11.50 seeds/pod in 2018. Though the highest seed yields
were obtained from 20 cm row space, it is risky cultivated cowpea for seed production as double
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crop in Samsun conditions because of earlier autumn rainfall and high humidity.
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Introduction

The cowpea (Vigna unguiculata L.) is an important
legume widely cultivated in tropics and subtropics for
forage, green pods and grains (Ali et al., 2004). Cowpea is
usually better adapted to drought, high temperatures and
other biotic stresses compared with other crops
(Kuykendall et al., 2000; Martins et al., 2003). However,
the growth and development of many cowpea cultivars are
affected by drought and high temperatures, especially
during floral development (Dadson et al., 2005). The
biggest technical constraint in livestock production in
Turkey is forage deficiency especially during the summer
period when pasture vegetation is dry. So there is a need
for new warm-season forages to fill the forage gap in this
period. Cowpea hay is a nutritious balanced fodder for
animals (Singh et al., 2003) and has a great function in
feeding animals. Having a high nutritive value of green
forage cowpea, hay contains 14-21% crude protein, while

p

1% http://orcid.org/0000-0002-5097-9013
ttp://orcid.org/0000-0002-0484-1961
ttp://orcid.org/0000-0002-5814-5275

@) ilknuray@omu.edu.tr
zekiacar@omu.edu.tr
© hanife.mut@bilecik.edu.tr

This work is licensed under Creative Commons Attribution 4.0 International License

the seeds have the rate of 18-26% crude protein. It was
stated that cowpea is grown alone for forage yield.
However, it could be grown mixed with maize, sorghum
and millets for silage (Ismail and Hall, 2000; Basaran et al.,
2011; Ayanetal., 2012). Cowpea can be grown as the main
crop or double crop for the aim of forage production in
agricultural system in Turkey. The aim of this study is to
determine the forage yield and some agricultural traits of
cowpea grown as double crop with different row spacing
in the ecological conditions of Samsun.

Materials and methods

The study was carried out according to factorial design
at randomized blocks with 3 replicates in Samsun (Turkey)
ecological conditions in 2017 and 2018. In the experiment,
Cv. Ulkem and Line H-8 were grown with four different
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row spaces (20, 35, 50, 65 cm). The texture experimental
area was clay (56.3), organic matter was medium (2.68),
pH noétr (6.89), P,Os content good (22.89 kg/da) and
without salt (0.52). Throughout the vegetation period (from
July to October) of 2017 and 2018 total rainfall were 77.5
and 283.6 mm, mean temperature was 22.1°C and 22.9°C,
average relative humidity was 63.68% and 65.2%. Climate
diagrams are given in Figures 1 and 2 that related to
precipitation and temperature in 2017 and 2018. Cowpea

seeds were sown after harvesting wheat crop in the mid of
July and the harvest were made 20 October in 2017 and 30
October 2018. Irrigation process was made 5 times in 2017
and 3 times in 2018. In the study seed yield, mature pod
ratio, 1000 seed weight, pod number per plant, seed
number per pod were investigated. All data obtained from
this study was analysed by using SPSS 25.0 program. The
differences amongst the mean values were calculated
according to Duncan test.
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Figure 1. Climatic diagram of Samsun in 2017
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Figure 2. Climatic diagram of Samsun in 2018

Results and Discussion

Seed Yield and 1000-Seed Weight

Regard the seed yield, significant differences were
determined between genotypes and row spaces both 2017
and 2018. The highest seed yield was obtained from Cv.
Ulkem grown with 20 cm row space both 2017 and 2018
as 2179 and 1464 kg ha?, respectively (Table 1). As the
mean of row spaces, Cv. Ulkem gave higher seed yield than
those of the Line H-8. Wider row spaces caused decreasing
of seed yield for both genotypes. Seed yield was higher due
to the presence of more plants in the unit area in 20 cm row
spacing. Seed yields were lower in 2018 compare to 2017
(Figure 3). In 2018, during the seed ripening period, both
precipitation and higher temperatures encouraged plants to
grow vegetatively. Consequence of this, pod ripening rate
and seed yield was decreased (Figures 1 and 2; Table 2).

Some previous studies seed yield of cowpea was
determined between 751-1420 kg ha* (Peksen and Artik,
2004; Basaran et al, 2011). Ozturan and Gulumser (2004),
obtained the highest seed yield (2731 kg ha') from the
lowest 825 cm) row space when cowpea grown as main
crop in Samsun conditions. A thousand seed weight of Cv.
Ulkem was higher than the Line H-8 in both years. While
the effect of row spaces on 1000 seed weight was
significant in 2017, it was insignificant in 2018 (Table 1).
Genotypes, environmental conditions, main or double crop
conditions can be easily effected on 1000 seed weight of
cowpea (Atis, 2000; Basaran et al, 2011). Those
researchers were determined 1000 seed weight of cowpea
as 129.3-233.2 g.
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Mature Pod Ratio, Pod and Seed Numbers

Some of the pods were immature at the harvest time,
because the experiment was carried out in double crop
conditions. Mature and immature pods weighed up
separately in order to calculate mature pod ratio. In terms
of mature pod ratio, there were significant differences
between the genotypes and row spaces in both years. Cv.
Ulkem gave higher mature pod ratio than those of the Line
H-8 in both years. Mature pod ratio of Cv. Ulkem were
80.9 and 55.3%, respectively in 2017 and 2018. In general,
mature pod ratio decreased as row spacing expanded
(Table 2). As reflects of mature and immature pod yields,
Cv. Ulkem had higher mature pod ratio in both years.
Mature pod yield and ratio totally depends on genotype and
environmental conditions. Thus, as the result of suitable

Table 1. Seed yield and 1000-seed weight of cowpea*

conditions mature pod ratio of Cv. Ulkem was reached to
85.8% 20 cm row spacing in 2017. Regard to pod number
per plant, significant differences were determined between
genotypes in 2017 and amongst the row spacing in both
years. Cv. Ulkem has more pod number as average of 10
than the Line H-8 in 2017, but average pod number of the
Line H-8 has reached to 12.63 and exceeded to Cv. Ulkem
in 2018. Though differences were significant, according to
the row spacing variation of the figures was not consistent
(Table 2). Pod number of cowpea was varied between 9
and19 in some previous studies (Gulumser et al, 1989;
Ozturk, 2010). Consider the seed number little variation
was determined between the genotypes and row spacing.
Mean seed number was 9-11 in per pod (Table 2).

Seed Yield (kg ha?) 1000 Seed Weight (g)
Genotypes Row Spaces (cm) 5017 5018 5017 5018

20 2178.52 1463.62 183.932 160.90

35 1446.4° 1045.3% 181.44% 156.90

Cv. Ulkem 50 1336.3 780.3 174.24° 154.30
65 1441.9° 594.4¢ 179.09% 153.85

Mean 1600.8# 970.94 179.674 156.48%

20 1223.3%¢ 589.9% 155.41¢ 147.10

35 1206.1°¢ 524.2% 161.17¢ 146.40

Line H-8 50 861.5% 447.8¢ 168.42b¢ 155.70
65 765.5° 396.7¢ 165.71b° 153.15

Mean 1014.18 489.68 162.688 150.588

*There is no difference (P<0.05) amongst the values indicated same letters within the same column.

Table 2. Mature pod ratio, pod and seed numbers of cowpea*

Genotypes Row Spacing Mature Pod Ratio (%) Pod Number/Plant Seed Number/Pod
(cm) 2017 2018 2017 2018 2017 2018

20 85.82 60.32 5.66" 9.50¢ 11.20% 8.90

35 81.7% 56.7% 10.00% 11.75b¢ 11.13» 11.20

Cv. Ulkem 50 78.5% 54.3% 15.002 11.35 8.80P 10.00
65 77.7% 49.9% 9.33% 10.85 12.432 9.60

Mean 80.9% 55.3# 10.004 10.86 10.89 9.93

20 79.1® 43.7%® 7.00% 16.252 10.47% 11.50

35 76.9% 42.2%® 6.00° 13.85% 12.028 11.40

Line H-8 50 70.0%® 39.9%¢ 7.00% 9.80° 10.13% 8.00
65 65.7° 30.0¢ 9.66% 10.60° 11.678 8.70

Mean 72.98 38.98 7.418 12.63 11.07 9.90

*There is no difference (P<0.05) amongst the values indicated same letters within the same column.
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Figure 3. Seed yield of cowpea in 2017-2018
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Conclusions

In the future farming system, importance of cowpea
known as resistant to high temperature and drought is
likely to increase due to changing climatic conditions. It
can be said that double crop system is risky for seed
production because of earlier autumn rainfall and high
humidity. Despite everything, someone wants to produce
cowpea seed in double crop production system, Cv. Ulkem
can be recommended to grown with 20 cm row spacing in
central black Sea region of Turkey.
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