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ABSTRACT

Field experiments were carried out during 2009 and 2010 seasons at three
Field Crops Research Stations of (Ismaelia, Sids and New valley). Five different
seeding rates were used i.e. 25, 30, 35, 40 and 45 kg/fed and two row spacing i.e. ,
30 and 60 cm. Split plot design in three replications are used.

The results indicated that sowing at seeding rate of 35 kg/fed with 30 cm row
spacing significantly increased all agronomic characters over all cuts and recorded
42.64 t/fed and 8.49 t/fed for total fresh and dry yield, and considered as the best
recommended treatment to cowpea under New valley conditions. At Ismaelia
conditions, the higher yield was obtained from sowing at seeding rate 45 kg /fed and
row spacing of 30 and of 60 cm. Sowing at seeding rate 25 kg/fed with row spacing 30
cm was a perfect treatment for increasing yield. Over two cuts of Sids conditions
sowing at seeding rate 30 kg /fed and row spacing 60 cm recorded the best result
15.63, 9.65 t/fed of fresh yield and 1.94, 1.04 tfed? of dry yield for the first and
second cuts.

The results showed insignificant regression of total fresh yield related to the
control was recorded R* = 0.2895, R® = 0.1888 and R® = 0.5822 for New Valley,
Ismaelia and Sids, respectively. Chemical composition recorded means of 26.3%
soluble carbohydrate, 17.4% crude protein, 21.8% crude fiber and 13.0% ash.
Increasing in seeding rates amplified the competition among plants for environmental
factors.

Keywords: Cowpea, Vigna sinensis L., Seeding rate, Row spacing, Fresh and dry
yield, Regression, Crude protein.

INTRODUCTION

Cowpea is chiefly used as a grain crop, for animal fodder, or as a
vegetable. It is quick growing, high yielding, with substantially rich biomass
production« grows well with associated crops and is highly protein.

It grows well in a wide range of soil texture, from heavy clays, if well
drained, to sand (Hector and Jody, 2002). Ndiaga (2000) concluded that
cowpea cultivars with different plant morphology would require different
optimum densities to express their full seed yield potential. It can also grow
successfully as a relay inter-crop with cereal or cash crops in mid-August
(Elawad, 2000).

Gill et al. (1977) reported that, growth parameters of cowpea such as
plant height, lateral branches and trifoliate leaves increased with increased
spacing from 20 cm through 30 cm to 45 cm. Yadav (2003) reported plant
height significantly incresed with 30 cm row spacing than at 45 and 60 cm
spacing. Biswas et al. (1997) and Tsigewoin et al. (2003) indicated that lower
seeding rate produced higher number of branches, leaves per plant and yield
per plot. Yadav (2003) observed significant interaction between row spacing's
and seeding rates on grain yield. The row spacing of 30 cm with 20 kg /ha
seed rate was significantly superior to 15 kg seeds/ ha but at wider spacing,
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the effect of seed rate was insignificant. The specific objectives of this were

aimed to:

1-Study performance of cowpea under different seeding rates and row
spacing, and

2-To compare the patterns of growth and development of plants grown under
different locations in Egypt and their effects on forage and dry yield.

MATERIALS AND METHODS

Field experiments were carried out during 2009 and 2010 seasons at
Field Crops Research Institute Stations of (Ismaelia, Sids and New valley).
Five different seeding rates were investigated with 25, 30, 35, 40 and 45 kg
fed® and two spacings rows, 30 and 60 cm, using the local variety (Buff)
cowpea.

The experiment was arranged in a split design in three replications.
The seeding rate treatments were distributed at random in the main plots,
while the row spaces were treated as sub- plots. Each plot consisted of ten or
five rows separated by 30 or 60 cm and 2 m long. Seeds were drilled sowing
in each row according to seeding rates (25, 30, 35, 40 and 45 kg/fed). The
plots were separated by border rows consisting of two ridges along each of
the plot length and width.

Plant stand establishment recordings were made after two weeks from
sowing date. The agronomical observation on plant height, number of tillers,
stem leaves ratio (SLR%), forage and dry yield were recorded for two (Sids)
or three cuts (New valley and Ismaelia), each cut was after 50-60 days from
the previous one. Optimum cultural practices were followed as recommended
through the growing season.

Growth characteristics were measured per plant and per plot for fresh
and dry forage yield. Observations were recorded on 10 plants chosen at
random from each plot. Samples of dry matter were analyzed chemically for
crude protein%, carbohydrates%, fiber% and ash%.

Data for the two growing seasons were statistically analyzed according
to Steel and Torrie (1984) procedure using SAS software due to absence of
significant variance homogeneity. In addition differences between means
were tested for significance using Duncan multiple ranges test (Duncan
1955). Table 1 presents data of soil texture, temperature and relative
humidity of three locations

Table 1: Means of stations, soil texture, degrees of temperature °C and
relative humidity% (over the two growing seasons 2009 and

2010).
Forage . . Means of temperature and relative humidity
Crops tei?tllre pH Or;]ga?g;c April May June July August
Station T RH%| T |RH%| T |RH%| T [RH%| T |RH%
Ismaelia| Sandy [7.97] 0.75 |21.6(58.5|23.1]57.0/28.3|58.0{28.7|61.0/28.1| 63.3
Sids Clay [7.60] 1.98 [24.2|55.0/25.5/51.0{30.0/49.3|30.4/58.7|29.3| 60.8
New Sandy
Valley loam 8.0| 0.86 |36.0|26.3|35.8/26.3|40.7|21.8|41.3|26.0|39.8| 28.0

T: temperature °C. RH%: relative humidity%
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New valley is located at the south western desert of Egypt with latitude
25-27° and longitude 30-32°. Sandy loam texture of soil is suitable for
growing many of the forage field crops, especially alfalfa. Ismaelia is located
at the North eastern of Egypt, west coast of Swis Canal with latitude 30-36°
and longitude 32 -14°. Sandy texture of soil is suitable for growing of the
forage field crops. Sids area is located at latitude 29-04° and longitude 31-
06°. Its clay, old soil, suited all of the forage field crops. Sids station recorded
the highest cowpea production over all agricultural research stations. Sids
area is located at latitude 29-04° and longitude 31-06°. Its clay, old soil, suited
all of the forage field crops. Sids station recorded the highest cowpea
production over all agricultural research stations.

RESULTS AND DISCUSSION

New valley

Data of Table 2 reported that seeding rate of 45 kg/fed with row
spacing 30 cm showed tallest plants which were (94.75cm, 89.00 cm and
82.75 cm) for the first, second and third cuts respectively, with insignificant
differences with the sowing rate 30 kg/fed of 30 cm spacing. Spacing row of
30 cm increased plant height over row spacing of 60 cm at all seeding rates
and all cuts.

Increasing row spacing reduced number of tillers per plant when
sowing with the low seeding rates 25 kg/fed and 30cm row spacing (2.50,
2.75 and 1.75 tiller/plant for the first, second and third cuts respectively).
Conversely sowing at seeding rate of 30 kg/fed produced the greatest
number of tillers for 60 cm row spacing 3.75, 3.50

and 2.75 tiller per plant for the first, second and third cut, followed by
sowing of 40 and 45 kg/fed rates.

The leaf stem ratio (LSR%) declined with the increasing seeding rates
(Table 2) and insignificant differences for this character were found between
the first and third cuts. High LSR% was produced (52.71 %) from sowing
seeding rate at (45 kg/fed) with spacing row 30 cm in second cut followed by
(45.18%) produced from for sowing at seeding rate of 35 kg/fed with using
the same row spacing (Table 2).

The highest fresh t/fed was recorded from using row spacing of 30
cm and using seeding rate at 35kg/fed which were (18.89, 14.44, 9.30 and
42.64 t/fed for the first, second , third and total yield) . The best dry yield in
first, second, third and total yield (3.58, 2.66, 2.25 and 8.49 t/fed,
respectively) were recorded for the same seeding rate and spacing row (35
kg/fed and 30cm). (Table 3) The results indicated that higher fresh and dry
yield from sowing using row spacing of 60 cm at seeding rate 35kg/fed
(16.81, 11.94, 8.05 and 36.81 t/fed for fresh yield and 3.15, 2.34, 2.03and
7.52 t/fed for dry yield in the first, second, third and total yield, respectively).
The results reported that fresh and dry yield significantly affected by
interaction between row spacings and sowing seed rates over cuts except for
the third cut. Table 3 showed significantly affected by row spacing for total
fresh and dry yield by using 25, 35 and 40 kg/fed seeding rates. The sowing
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rate of 35 kg/fed at spacing row 30 cm indicated superior fresh and dry yield
at the first, second and total yield over all seeding rates.

Table 2: Means of plant height, number of tillers and stem leaves ratio
per plant of cuts three of cowpea under different seeding rates
and row spacings combined of two seasons (2009 and 2010) at

New valley.
Seeding Row Plant height cm No. tillers Leaf stem ratio%
rate spacing| Cutl | Cut2 | Cut3 |[Cutl | Cut2 |[Cut3|Cutl|Cut2 |Cut3

60 cm |73.00cd | 71.75ef | 59.00c | 2.50b | 2.75b [1.75b| 37.47 | 46.02 |41.68
25 kg/fed| 30 cm | 79.50c | 77.25c | 50.75d |1.50cd | 2.25b |1.50c| 42.62 | 40.15 |35.40
Mean | 76.25C | 74.50C | 54.88C |2.00BC|2.50AB|1.63B| 40.04 |43.09A|38.54
60 cm |87.50ab [80.25bc| 69.50b |1.50cd|1.50cd|1.50c| 38.40 | 37.94 |38.67
30 kg/fed| 30 cm |87.75ab| 83.25b | 70.25b | 1.25d | 1.25d [1.25c| 35.42 | 36.00 {30.34
Mean | 87.63A |81.75AB|69.88AB| 1.38C | 1.38C |1.38C| 36.91 |36.97C|34.50
60 cm | 76.75c | 75.25d |71.75ab| 3.75a | 3.50a [2.75a| 35.51 | 41.84 |29.20
35 kg/fed| 30 cm | 83.75b | 79.50c | 72.5ab | 3.50a | 3.50a [2.50a| 42.15 | 45.18 [29.98
Mean | 80.25B | 77.38B | 72.13A | 3.63A | 3.50A P.63A | 38.83 |43.51A|29.59
60 cm | 86.75b [80.75bc|56.75cd | 3.00b | 2.50b [2.50a| 35.56 | 41.43 |34.12
40 kg/fed| 30 cm | 91.75a | 86.5a |61.25bc| 2.50b | 2.50b [2.50a| 32.85 | 39.09 [29.34
Mean | 89.25A | 83.63A | 59.00C | 2.75B |2.50ABPR.50A | 34.20 |40.26B|31.73
60 cm | 72.00d | 69.00f |55.00cd | 2.00c | 1.75c [2.00b| 38.10 | 39.30 |30.64
45 kg/fed| 30 cm | 94.75a | 89.00a | 82.75a | 3.00b | 2.75b [2.50a| 39.94 | 52.71 |32.03
Mean |83.38AB| 79.00B | 68.88B | 2.50B | 2.25B P.25A | 39.02 |46.01A|31.33
60cm | 83.75 | 79.40 | 67.95A | 2,55 | 2.40 | 2.10 | 37.01 | 41.31 }5.14A
30cm | 82.95 | 79.10 | 61.95B | 2.35 | 2.45 | 2.05 | 38.60 | 42.63 31.14B
Mean | 83.35 | 79.25 | 64.95 | 242 | 242 | 2.08 | 37.80 | 41.97 [33.14
Interaction(F. test) * ** n.s. * ns. | ns. | ns. ** n.s.
Means in each column followed by similar letters are not significantly different at 5% level.
*** n.s.: high, significant and insignificant differences at 5% level, respectively.

Over all
rates

Generally, increasing seeding rates amplified the competition among
plants for soil, temperature °C and relative humidity%. The lower relative
humidity 26.3 % with the higher temperature 36°C at sowing may help
seedlings for better growth and may have effect on the interaction between
soil moisture and plant recovery after cutting (Table 1), thus, a facility to
compete and vigour. Furthermore, the narrow row spacing i.e. 30 cm, effect
on plant to grow as isolated units for most of their early life and interfered less
with each other than at large spaces, 60 cm, this might explain the significant
effects of seeding rats on most of the characters measured in this study. So,
sowing using seeding rate of 35 kg/fed at narrow row spacing (30cm) may be
increase the competition between plants with high temperature causing by
increase plant density in low unite area. This may affected the interaction
between plants and environmental factors.
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Table 3: Means of fresh, dry and total yield of three cuts of cowpea
under different seeding rates and two row spacing combined
of two seasons (2009 and 2010) at New valley.

Seeding Row Fresh yield t/fed Dry yield t/fed Total cuts t/fed
rate spacing | Cut1 Cut2 |[Cut3| Cutl |[Cut2| Cut3 | Forage Dry
25 kglfed 60 cm 7.65e 7.91c [4.16d | 1.92c [1.31c| 1.03 19.74e 4.25¢

30cm | 12.08d | 9.86b |[5.14c | 2.39b | 2.08b| 1.48 | 27.08d | 5.95bc
Mean 9.87D | 8.89C | 4.65C 2.15C | 1.69B8] 1.25 | 23.41C | 5.10C
60cm | 13.34c |10.83b [6.39c | 2.72a |2.32b| 1.73 | 30.56c 6.76b
30kg/fed | 30cm | 14.58b |11.67a[7.36b | 3.03a |2.44a| 1.86 | 33.6lbc | 7.34a
Mean [13.96BC [11.25AB|6.88B| 2.88A | 2.38A] 1.80 | 32.08B | 7.05B
60cm | 16.81ab | 11.94a B.05ab | 3.15a [2.34b | 2.03 | 36.81b | 7.52a
35kg/fed | 30cm | 18.89a |14.44a|9.30a| 3.58a |2.66a| 2.25 | 42.64a | 8.49a
Mean | 17.84A [13.19A [8.68A | 3.36A | 2.50A| 2.14 | 39.72A | 8.00A
60cm | 12.64c | 10.00b [7.22b | 2.30b |2.60a| 1.74 29.86 6.64b
40 kg/fed | 30cm | 14.16¢c |11.25a [7.64b | 2.70a | 2.23b| 2.05 | 33.06bc | 6.97b
Mean | 13.40C [10.63B [7.43A | 2.50B | 2.41A 1.89 | 31.46B 6.81
60 cm 13.72c |11.28a }.14bc | 2.73a |2.43a| 1.84 32.14c 7.41a
45kg/fed | 30cm | 16.71ab | 7.09c [7.50b | 3.03a |2.47a| 1.64 | 31.29c 7.30a
Mean | 15.22B D.18BC [7.32AB 2.68B | 2.69A 1.85 | 31.52B | 7.22A
60cm | 11.35B | 3.97 | 156 | 2.38B | 1.32 | 0.87 | 16.88B | 4.57B

Or"a‘igsa” 30cm | 16.30A | 2.43 | 1.99 | 3.06A | 1.70 | 1.10 | 20.72A | 5.86A
Mean | 13.09 | 2.81 | 1.91 | 2.60 | 1.44 | 1.06 | 1781 | 510
Interaction (F. test) ** ** * ** ** n.s. * *

*** n.s.: high, significant and. insignificant differences at 5% level, respectively.
Means in each column followed by similar letters are not significantly different at 5% level

Ismaelia

Plant height showed decreases in all cuts and sowing with seeding
rates of 30 cm row spacings compared with those sown at 60 cm row
spacing, except for sowing rates at 25, 40 kg/fed and in the second cut with
sowing at seeding rate of 35kg/fed. The tallest plants were produced for
sowing at seeding rate of 25 kg/fed and row spacing 30cm, which were
(85.75, 79.25 and 62.00 cm for the first, second and thirst cuts, respectively).

The results indicated that sowing at seeding rate at 45 kg /fed recorded
tallest plants when sown plant at 60 cm spaced row, over all cuts, with 85.00,
83.00 and 65.75 cm for the first, second and thirst cuts, respectively as
combined data of two seasons. Superior number of tillers was obtained from
sowing rate of 40 kg/fed and row spacing of 30 cm and 60 cm which were,
3.75, 3.50, 2.50 and 3.5, 3.5, 2.5 of first, second and third cuts, respectively.
High percentage of stem leaves ratio was produced in the second cut of
25kg/fed seeding rate and sowing at row spacing of 60 cm which were 50.71
% and 45.96 at 30 cm. The second cut produced the highest percentage of
SLR% over all cuts and treatments, whereas the third cut was decreased and
was similar to first one.

Concerning to fresh and dry yield/fed, the results in Table (5) clearly
showed that fresh and dry yield/fed and their totals over cuts at Ismaelia
location showed depressed compared with New valley conditions. This may
be related to soil type, deficit of irrigation high percentage of RH (47.3 to
60.8%) and weed competition. Sowing at seeding rate 25 kg/fed at row
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spacing 30 cm produced the highest fresh yield of first, second and third cuts
(6.60 t/fed, 5.93 t/fed and 4.25t/fed, respectively) with high total fresh yield
(16.78t/fed). The higher fresh yield produced from seeding rate 45kg/fed with
the two row spacings (6.32 t/fed in first cut, 5.86 t/fed in second cut and 4.63
t/fed in third cut) for 60 cm row spacing and (6.14 t/fed in first cut, 5.72 t/fed in
second cut and 4.35 t/fed in third cut) for row spacing of 30 cm.

In spite of higher yield by using seeding rate 45 kg/fed with the two row
spacing, we recommend using 25kg/fed seeding rate with 30 cm row spacing
in Ismaelia location.

Table 4: Means of plant height, number of tillers and stem leaves ratio
per plant of three cuts of cowpea under different seeding rates
and two row spacings combined of two growing seasons
(2009 and 2010) at Ismaelia.

Seeding Row Plant height cm No. tillers Stem leaves ratio%
rate spacing | Cutl |Cut2| Cut3 |[Cutl|Cut2|Cut3 |Cutl| Cut2 | Cut3

25 kglfed 60cm | 72.25 |52.25| 63.25a | 2.50b | 2.00c | 1.25b | 39.25 [50.71a | 36.81a
30cm | 85.75 [79.25] 62.00b [3.00a [ 3.25a | 2.50a | 38.84 [ 45.96a | 38.38a

Mean | 79.00 |65.75]62.63B [2.75C| 2.63B | 1.88B | 39.05 |48.34A | 37.60A

60cm | 75.25 [73.75| 64.75a | 3.00a | 2.50b | 1.75b | 42.62 [ 40.15b | 35.40a

30 kg/fed| 30cm | 68.75 | 64.50 | 60.50b |1.75bc| 2.25b | 1.50b | 38.4 | 37.94c | 38.67a

Mean | 72.00 [69.13]62.63B [2.38C|2.38B| 1.63 [40.51[39.05C | 37.03A

60cm | 67.75 |58.75| 51.50c |1.75c | 1.75¢c | 1.00c |35.42 | 36.00c | 30.34b

35kg/fed | 30cm | 54.50 [68.00 | 50.25¢c |2.50b | 2.00c | 1.25b [ 35.51[41.84b | 29.20c

Mean | 61.13 [63.38[50.88D [2.13C|1.88C | 1.13C | 35.46 [38.92C | 29.77C

60cm | 72.75 |66.75| 53.50c |3.75a|3.50a | 2.50a | 42.15 [ 45.18a | 29.98c

40 kg/fed | 30cm | 76.25 [72.00 | 60.00b |3.50a | 3.50a [ 2.50a | 35.56 [ 41.43b | 34.12b

Mean | 74.50 |69.38]56.75C |3.63A[3.50 A| 2.50A | 38.85 |43.31B | 32.05B

60cm | 85.00 |83.00 | 65.75a [3.25a| 2.50b | 2.50a | 32.85 [ 39.09b | 29.34c

45 kg/fed | 30cm | 78.50 [76.25] 71.00a |2.75b | 2.50b [ 2.50a [ 38.10[39.30b | 32.03b

Mean | 81.75 |79.63|68.38A |3.00B|2.50B | 2.50A | 35.48 |39.20C | 30.68B

60cm | 72.30 |67.33| 61.27 | 2.30 | 2.10 | 1.77 |38.49| 40.98 | 34.30
Over all

rates 30cm | 7252 [75.13| 60.00 | 2.94 | 2.48 | 2.23 |35.86 | 42.65 | 30.64
Mean 7241 |71.29| 60.62 | 2.62 | 2.29 | 2.00 [37.15|41.83| 3244
Interaction (F. test) n.s. n.s. * n.s. * * n.s. n.s. n.s.

Means in each column followed by similar letters are not significantly different at 5% level
*, n.s.: significant and. insignificant differences at 5% level, respectively.
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Table 5: Means of fresh, dry and total yield of three cuts of cowpea
under different seeding rates and two row spacings combined
of two growing seasons (2009 and 2010) at Ismaelia.

Row Fresh yield t/fed Dry yield t/fed Total t/fed
spacing | Cutl | Cut2 | Cut3 | Cutl | Cut2 | Cut 3| Forage Dry
60cm |4.92b |3.80bc| 2.64d | 0.91 | 2.11d |1.47d| 11.36d | 4.49c
25 kg/fed 30cm |6.60a | 5.93a | 4.25a | 1.24a | 3.29a | 2.36a | 16.78a | 6.89a
Mean |5.76A | 4.87A | 3.45B | 1.07B | 2.70B | 1.92C | 14.07BC | 5.69B
60cm [5.99a | 5.10a | 3.71ab | 1.11a |2.83ab|2.06b | 14.79b | 6.01b
30 kg/fed 30cm |4.55b | 4.21b | 3.07b | 0.99b | 2.34c | 1.71c | 11.83d | 5.03c
Mean |5.27B| 4.65B | 3.39B | 1.05B | 2.58C | 1.88C| 13.31C | 5.52B
60cm |3.81c| 3.00c | 1.83d | 0.71d | 1.67e | 1.02e | 8.64e | 3.39d
35 kg/fed 30cm |4.53b| 4.28b | 2.97c | 0.85c | 2.38c | 1.66c | 11.78d |4.88bc
Mean |4.17C| 3.64C | 2.40C | 0.78C | 2.02D |1.34D| 10.21D | 4.14C
60cm |5.54a | 4.88b | 3.71ab | 1.03a | 2.71b | 2.06b | 14.13c | 5.80b
40 kg/fed 30cm |5.86a| 5.55a | 4.07a | 1.14a | 3.09a | 2.26b | 15.49b |6.49ab
Mean |5.70A | 5.22A |3.89AB | 1.08AB | 2.90B | 2.16B | 14.81B | 6.14A
60cm |6.32a | 5.86a | 4.63a | 1.18a | 3.26a | 2.57a| 16.81a | 7.0la
45 kg/fed 30cm |6.14a | 5.72a | 4.35a | 1.14a | 3.18a | 2.41la| 16.21a | 6.73a
Mean |6.23A| 5.79A | 4.49A | 1.16A | 3.22A |2.49A| 16.51A | 6.87A
60cm | 521 | 4.45 3.02 0.88 247 |1.68B| 12.68B | 5.03
Over all rates | 30cm | 5.41 | 5.00 3.61 0.91 2.78 |2.00A | 14.02A | 5.69
Mean | 5.31 | 4.73 3.32 0.89 2.63 | 1.84 | 13.36 5.37
Interaction (F. test) ** ** ** * ** *x ** **
Means in each column followed by similar letters are not significantly different at 5% level
** *: high and significant differences at 5% level, respectively .

Seeding rate

Sids

Regarding to Sids location, the results in Table (6) two cuts only were
recorded. From sowing rates of 45 and 35 kg/fed recorded tallest plants
(72.75cm and73.00cm) at 30cm row spacing in the first and second cuts.

With respect to number of tillers/plant, the results clearly showed high
depression under all treatments of the second cut. Great number of tillers
(30.25 and 6.25) produced from sowing at 35 kg fed™ and using row spacing
30 cm in the first and second cuts, respectively. Differences among seeding
rates in plant height were reported by Miller (1988) and Mohammed (1984).
Increasing plant density decreased number of leaves per plant. These results
are in agreement with the previous findings reported by many workers (Alege
and Mustapha, 2007; Weber et al 1966; Mohammed, 1984). They showed
that increased row spacing reduced the number of branches per plant. These
results are in conformity with the findings of Yadav (2003) for plant height,
lateral branches and number of trifoliate leaves in cowpea.

The results indicated that high fresh yield/fed produced from using 40
kg/fed not only in the first cut (14.51 and 15.35 t/fed) for row spacing 30 and
60cm, but also in the second cut (9.58 and12.15 t/fed) for both spacing
comparing with seeding rate 25kg /fed at 60 cm row spacing, 14.10 and 7.85
t/fed, ™ the same cuts. Increasing of fresh yield (t.fed™) began with 35, 40
and 45 kg/fed seeding rate. The treatment of 30 kg/fed seeding rate with 60
cm spacing rows recorded the best result 15.63, 9.65 t/fed of fresh yield and
1.94, 1.04 t/fed of dry yield for the first and second cuts, respectively.
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Table 6: Means of plant height, number of tillers and leaf stem ratio per
plant of three cuts of cowpea under different seeding rates
and two row spacings combined of two growing seasons
(2009 and 2010) at Sids.

; Stem ) .
Seeding ow Plan:: rnelght No. tillers Iea_ves Frets/?e)c/jleld Drt);%ljld Tott;aflezuts
rate pacing ratio%
Cutl|{Cut2| Cutl |Cut2 [Cutl|Cut2(Cutl |Cut2|Cutl|Cut?2|Fresh | Dry
25 60 cm |63.75 |65.75b| 24.25b | 4.25(35.75(41.25|14.10c| 7.85d 1.67 | 0.99 21.94¢2.66b
kgffed 30 cm | 64.7966.00b| 24.50b | 3.25¢|31.25(33.25[13.47c| 5.149 1.68 | 0.629 18.61q¢2.29¢
Mean | 64.2565.884 24.38Al 3.75H33.50/37.25(13.78B{ 6.490 1.67 | 0.81(20.28C|2.48C
30 60 cm | 67.7562.00b| 19.75c |3.00c|39.75(34.50/15.63a| 9.65K 1.94 [1.04b| 25.28k2.99a
kgffed 30 cm | 66.00 |60.00c| 24.25b | 3.00c [40.50{37.50| 14.521 5.47q 1.71 | 0.629 19.99¢2.33c
Mean | 66.8§61.00F 22.00C| 3.00040.13|36.00|15.07A| 7.56( 1.82 | 0.83( 22.63E2.65B
35 60 cm | 65.5066.00b 22.75b3.25¢|36.50|33.25/13.61c| 8.33q 1.67 | 0.87q 21.94¢2.54b
kgffed 30cm | 69.2973.008 30.25a | 6.25¢40.00{36.25/13.34c| 9.31K 1.58 |1.14b| 22.64¢2.72a
Mean | 67.3969.504 26.50A 4.75A38.25|34.75|13.47C| 8.82H 1.63 | 1.01H 22.29E2.63B
20 60 cm | 64.7562.50b 24.50b [6.25a|36.50|36.50| 14.51K 9.58 1.78 [1.07b| 24.10K2.85b
kgffed 30cm | 62.2571.75a) 22.75b | 3.25¢|33.00|32.25| 15.35¢ 12.15{ 1.89 |1.40a| 27.50¢3.29a
Mean | 63.5067.134 23.63B 4.75A34.75|34.38|14.93A|10.87] 1.84 | 1.24A 25.80A43.07A
5 60 cm | 64.5066.00b| 25.50b |3.50b(41.00{35.25|14.93b| 7.299 1.54 | 0.89q 22.23¢2.42b
kgffed 30cm | 72.7559.00c| 25.25b |3.75b(35.75[32.50| 15.97g 8.89q 1.92 |1.04b| 24.86H2.96a
Mean | 68.6362.50H 25.38A 3.63F38.38|33.88| 15.45A 8.09H 1.73 | 0.96H 23.54/42.69B
over all 60cm [62.93|62.73| 23.40 | 3.47 | 36.7(36.70| 12.32 | 6.62 | 1.49 | 0.60 | 18.94| 2.09
rates 30cm |64.40|61.30| 24.93 | 4.67 | 35.6335.63| 12.78 | 8.32 | 1.51 | 0.79 | 21.10 | 2.30
Mean |63.67 |62.02| 24.17 | 4.07 | 36.1436.17| 12.55 | 7.47 | 1.50 | 0.70 | 20.02 | 2.20
Interaction(F. . . . .
test) ns. ns| ns | ns|{ns|nsj| ns |ns

Means in each column followed by similar letters are not significantly different at 5% level
* . ,n.s.: high, significant and. insignificant differences at 5% level, respectively.

Figure 1: Total fresh yield regression among the different seeding rate
at three locations.
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Insignificant regression of total fresh yield related to the control
(seeding rate at 25 kg/fed with 60 cm row spacing) were recorded R? =
0.2895, R = 0.1888 and R’ = 0.5822 for New Valley, Ismaelia and Sids ,
respectively. Despite the difference in the number of cuts in Ismaelia (three
cuts) and Sids (two cuts) the behavior of the yield was similar in the two
locations. We can grow cowpea in the new reclaimed lands with the
advantage of economic field crops in Sids location.

Regarding to chemical analysis of cowpea dry yield for all locations,
the range of soluble carbohydrate varied from 25.5% to 26.8% with average
mean 26.3%. Sids location indicated higher percentage of crude protein
(18.8%). New Valley indicated high percentage of crude fiber and ash (22.5
and 13.5%, respectively). Tarawali et al. ,1997, found that crude protein
content in analyzed grain and leaves ranges from 22 to 30% on a dry weight.
Tsigewoin and Agarwal (2000) reported that the medium seed rate of 40
kg/ha for cowpea fodder was significantly superior to others in dry matter
yield and crude protein yield. In Cuba, Santiesteban et al. (2002) observed
that the chemical composition was not affected by sowing rate in cowpea.

Table 7: Chemical analysis of cowpea.

. %

Location Carbohydrates | Crude protein Crude fiber Ash
New Valley 26.8 16.6 22.5 13.5
Ismaelia 25.5 16.9 21.6 12.9
Sids 26.6 18.8 21.3 12.6
Mean 26.3 17.4 21.8 13.0

It may be assumed that, increasing the plant population due to
increased seeding rates will increase competition among plants for soil,
moisture, nutrient and light. While, the low plant population density by
decreasing seeding rate grew as isolated units for most of their early life and
interfered less with each other than at higher densities. This might explain
significant effects of seeding rates and increasing the number of plants in unit
area, which will increase competition and affect the most of the parameters
measured in each location. The fact that the semi prostrate growth habit of
cowpea has a compensate ability at spacing row, seeding rate, within the row
will allow for thus increased yield per unit area.

An advantage of narrow row spacing (30 cm) is more equidistant plant
spacing that leads to increased LSR, growth rate, dry matter accumulation,
yield and quality.

Conclusion

It could be concluded that soil texture and environmental factors
interactions with seeding rate and row spacing affected plant morphology,
yield and quality. Increasing seeding rate increased fresh and dry yield
(t/fed). In New valley location, the highest yield per unit area produced from
seeding rate 35 kg /fed with 30 cm row spacing.

The seeding rate of 25 kg /fed at 30 cm row spacing was recommended
for Ismaelia location. At Sids location, seeding rate of 30 kg/fed with 60 cm
row spacing recorded highest fresh and dry yield/fed.

225



Salem, Azza Kh. et al.

REFERENCES

Alege, G.O. and O.T. Mustapha. (2007). Characterization studies and yield
attributes of some varieties of cowpea (Vigna unguiculata L.). llorin,
Nigeria.

Burton, G. W. (1952). Quantitative inheritance in grasses. Proc. 6th Int.
Grassland Congr. 1: 277-283.

Biswas, P.K., M. Akhteruzzaman, G.N.C. Sutradhar and K. K. Biswas. (1997).
Effect of seed rate on grain yield and yield attributes of cowpea.
Bangladesh Journal of Scientific and Industrial Research, 32 (3): 333-
335.

Duncan, D. B. (1955). Multiple range and multiple F test. Biometrics 11:1-42.

Elawad, H.O. (2000). The performance of selected cowpea (Vigha
unguiculata L. Walp).Varieties in the sandy rainfed areas of Kordofan.
Agricultural Research Corporation, Elobied, Sudan.

Gill, P.S. Kanwar Singh and H.P. Tripathi (1977). Effect of seed rates and
row spacings on the forage yield of cowpea (Vigna unguiculata L.)
varieties. Haryana Agricultural University Journal of Research, 2:1-6.

Hector, V. and S. Jody (2002). Cowpea, sustainable agriculture green
manure crops. SA-GM-6.

Mohammed, A.S.E. (1984). Growth and yield of cowpea as influenced by
sowing date intra-row spacing inoculation and nitrogen fertilization.
M.Sc. Thesis. University of Khartoum, Sudan.

Miller, R. (1988). Legume cover crops for Northern California, small farm
news. Small Farm Center, UC coop. Ext., UC Dauvis.

Ndiaga, C. (2000). Genotype x Row Spacing and Environment interaction of
cowpea in Semi-arid Zones.African Crop Science Journal, 9(2): 359-
367.

Santiesteban, S.R., R. A. Zomora, P. E. Gomez, P.P. Verdecia, G.L.
Hernandez [Vigna unguiculata (L.) Walp] in two seasons of the year.
Alimentaria, 39: 45-48

SAS Institute. (2000). SAS language and procedure: Usage. Version 8, 1
ed. SAS Inst., Cary, NC

Steel, R.G.D. and J.H. Torrie. (1984). Principles and Procedures of
Statistics.Mc Graw Hill Book Co. Inc., Singapore. pp: 172-178.

Tarawali, S. A., B. B. Singh, M. Peters and S. F. Blade (1997). Cowpea
haulms as fodder. In: B. B. Singh, D. R. Mohan Raj, K. Dashiell and L.
E. N. Jackai (Eds.). pp. 313-325. Advances in Cowpea Research. Co-
publication of International Institute of Tropical Agriculture (IITA) and
Japan International Centre for Agricultural Sciences (JIRCAS), IITA,
Ibadan, Nigeria.

Tsigewoin, T. and I.S. Agarwal (2000). Effect of variety and seed rate on
yield, nutrient composition and dry matter digestibility of cowpea
fodder. Indian Journal of Animal Nutrition, 17(4): 279-283.

Tsigewoin, T. , Agarwal, I.S. and Virendra Singh, (2003). Study on the
effect of variety and seeding rate on growth characteristics and yield of
fodder cowpea. Legume Research, 26(1): 42-44.

226



J. Plant Production, Mansoura Univ., Vol. 3 (2), February, 2012

Weber, C.R., R.M. Shibles and D.E. Byth, (1966). Effect of plant population
and row spacing on Soybean development and production. American
Society of Agronomy Journal, 58: 99-102.

Yadav, G.L.( 2003). Effect of sowing time, row spacing and seed rate on yield
of cowpea under rainfed condition. Indian Journal of Pulses Research,
16 (2): 157-158.

Lol Bagadl g cidal) Jguana Ao shaad) G cldlowall g w&ﬂ\@im‘,ﬁt
2 5a 4235 B 4o )50 (Vigna sinenses L.) «ilad)
M%UWFUJH\&W%}&#@dﬁs}

Ao 30 Cigandl 38 pa dylial) Jualaall agaa ccilal) Egay and

Y"“U""‘;“)‘)” }A\dbdﬂ\b)&dwéﬂzM\)ﬂ\ad@iw\u‘)\aﬂ\u}\

wm;(w&)@})a&;ﬂéj\}lu‘(cl)&aun)é\g))wwy\u};guh&\'~\~}

535 £0 g £ (Yo (Y. (Yo % M&GJ&E Ve ded Craddiil M (-’u.m;mlaix_‘)

QAUJLA.\X\A.\SAJ?\} P.MT~JV LAA))M\ uﬁbués&s\‘))l\m;us«uhﬂ/)}m

L—l‘))SA %‘55 (ah‘j OJA) Aaiial) cile Uasl)

1A Wple Juaadial) guilidl) cils

Do s Vo Ailiss e Aol )30 ma oo /) 53 aaS ¥O 54l Janay Ao )31 o ) geibial) eyl -
5 S umd¥ Jsaandl e (O ok £Y,18) Cilau g ¢ Ay i) Glball araal il el
sl Jpeana de) ) ie G g Juadl b jliic) oSy g Caladl JSI) J seanall (e (0la/0k A, £9)
Al ool sl Adlaial Al oy plall 8 Calal)

Aol 5 oI 55 aaS £0 (ol Janay Aol of Abela¥) (o pd o iliil) o jelaf -
(S i) Calall ) andd ol Aef calas 08 Hshad) (o T 5 Vo i) e
oy 1 ¢ gl el g Las Y 1 s £ LY CallSs 5ol 3 ) da il sda 033 ol S
oshaall (s ¥ Alae g a8/ 53 aaS YO (g i Jane alaaiuly

aaS Yo sk e del )l G (Gea) dmaall Ailaie Cigyda caad Lgle Juaniall bl o Ll ¥
Y AE e ) Gla 5 sl Jane Juadl Cilas ) shaid) (g as Te Allise ae GJad/ 5 53
Al Asall d (O/oh Vv E59710) 5 IV Asal) b (ol b

Oladll Gl S i) J sanall 5 (o sl OV Ay sina (558 5 aadV) Jalea jeday ol £
Juﬁeu\wﬁun(ahé;)mdsuﬁ

uJ_,(R = \AAA)ML;M‘){\MLM‘:AJ(R —'DAYV)L_\_!LS.\_IM‘L;.\\)J\ML.\A‘;S
(R =\ YA‘\O)UAJ“ML.\A
C"‘—“U‘—‘“—’)"-‘d}ﬁﬁﬁj(“u@d‘u}juﬂd Al 4_\_.,4‘_91 &1\ J ‘“C"L\"“ ,.}\_o

Al 5 Ha ey }eunuu})m}u\)m,usnmeuumy\u\smuu@\}m

YoV v 5 %YV 5%ENY 5 %TY .Y A

tie Cilall L) (ge yeind ) Cilall J eane (30 dunlii) Jef e Jgemnll Al yll 038 amsi
aall ool sl Al g plall nd @) 5o Vo s o (18 aaS YO Janay Zel )3l

Gl axady ol

3 pualall daaly — do) 3 A4S iy dad) e [ 4
5 ALY dasla — de) )3 Auls A ye 58 selia ol

227



