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- ABSTRACT

A field experiment was carried out at Parramoon Experimental farm (El-
Dakahlia Govenorate) during 1998 and 1999 seasons to evaluate the productivity of
cow pea (cream 7 c.v.) at three sowing dates started on 10 May with 20 days intervals
and three levels of ammonium sulphate 20.6% i.e. 0, 50 and 100 Kg/feddan.

Sowing at 30 May led to increases in all plant growth parameters, of green and
seed yield and its components i.e. seed index (weight of 1000 seed) and number of
pods per plant as well as seed testing i.e. germination percentage germination rate
and germination rate index seedling performance in addition to i.e. hepocotyl and
seedling length. On the other hand last sowing date 20 June was very effective on
number of seeds per pods and per plant

However, all growth parameters of green and seed yield and its components
and quality were significantly increased in this respect.

It could be concluded cowpea (Vigna unguiculata L.) grown on last May 30
and applied with 100 Kg ammonium sulphate/feddan gave better green, seed yield
and quality.

INTRODUCTION

Cowpea is an important legume in Africa and other developing
countries where they serve as good source of protein, energy and other
nutrients.  Sowing dates and nitrogen fertilizer levels were found to be
important factors, where affect vegetative growth of plants and seed
production and quality.

Cowpea growth and production are greatly influenced by environmental
condition, specially temperature and humidity. White and Mansfield (1978)
reported that intensity; light quality and temperature had different and specific
effects on main stem and lateral for growth in phaseouls vulgaris. On the
other hand, production was affected by sowing date (Abllon et al., 1977).
They found that seed yields of bean were significantly related to energy
factors in the climate. Saharia (1981) pointed that pods/plant were reduced
by delaying the sowing date (to 15 Sept.). They stated that delayed sowing
decreased grains of cowpea.

Regarding the pod characteristics, Shokes et al. (1983), reported that
seed quality was affected by planting dates. Hall and Patel (1989) reported
that high temperature during seed development can cause browning and
wrinkling of seed coats. Chalterjee and Son (1990) and Anisa et al. (1995),
found that seed sowing in Oct. to Dec. showed a pronounced effect on seed
. yield, its components and seed quality of climbing French bean (Phaselus
vulgaris L.) Samira and Faris, 1985 pointed out that cowpea plant height and
leaf area index were significantly increased at the 34 4% and 5 planting date
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respectively than the early planting dates. The highest dry weight of cowpea
production as well as pod characteristics i.e., weight, length and number of
seed per pod were also enhanced by the same dates. As for N fertilizer Abo-
Shetaia (1990) indicated that 75 Kg/fed. gave taller plants and higher pod
length, whereas 60 Kg N and 46.5 Kg P/fed. gave the highest values of yield
components and seed yield of faba bean. _

Many investigations Leidi and Gomez (1980); Wistinghausen and
Richter (1983); Anez and Tavira (1985), Hera et al. (1985) and EI-Gizy (1990)
pointed out that seed yield of phaseolus vulgaris significantly increased with
increasing rate of N, they also added that increasing N rates generally
increased the number and weight of pods/plant and seeds yield/ha.

This work was undertaken to determine the optimum sowing data for
cowpea plants as well as the optimum N rates which can produce the
maximum green pods and dry seeds yield with good quality under Parramoon
Experimental Farm (El-Dakahlia Govenorate).

MATERIALS AND METHODS

Field experiment was carried out at El-Parramoon Experimental farm
during summer seasons (1998 and 1999). It aimed to study the best sowing
date for cowpea plants (Vigna unguiculata L.). Seeds of cream 7. c.v. were
sown at three planting dates with approximately 20 days intervals, i.e. 11
May, 31 May and 20 June. Three levels of ammonium sulphate/feddan i.e. 0,
50 and 100 Kg N/fed. were also taked. All plants were fertilized with calcium
superphosphate at 200 Kg (P,Os 15.5%) and potassium sulphate at 100
Kgffed. (48% K,0). These amounts were mixed were tested of ammonium
sulphate and divided into three equal prates. The first part was applied 3
weeks after sowing, the second and the third one was applied 3 replicates.
These treatments were arranged in split — plots design. The sowing data
were arranged in main plots and nitrogen fertilizer were plotted at random in
subplots. The area of sub-plot was 10.4 m? with four rows i.e. two (5.2 m?) for
green yield and another two rows (5.2 m? for seed each was of 4.0 m in
length and 0.65 m width.

Chemical analysis of the experimental soil was determined by methods
of Jackson (1267) and shown in Table (1)

Table (1): Mechanical and chemical analysis of the experiment soil.

Soil properties 1998 1999 Soil properties 1998 1899
Coarse sand % 1.43 1.58 |[Total nitrogen % 0.19 0.17
Fine sand % 18.51 18.69 |Available
Silt % 35.72 35.55 |Phosphorus (ppm) 1.90 2.10
Clay % 36.30 36.92 [Available
Texture Potassium (ppm) 20.40 18.00
Organic matter % 1.89 1.87 PH 7.70 7.92

Representative samples of 4 plants were taken randomly from each
gplot at 84 days after sowing to study the following items:-
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1- Plant growth expressed as: plant height (cm.), branches, leaves number
per plant and dry weight for leaves and stems per plant.

2- Number of green pods, pods weight per plant, total of green pod vield per
plot (Kg) and per feddan (tons).

3-Dry seed yield and its components i.e. seed yield per plant (g), seed yieid
per plot (Kg), and seed vyield per feddan (Kg), number of pods per plant,
number of seeds per plant, weight of seeds per plant, number of seeds per
pod and seed weight (g) per pod.

4-Seed quality parameter i.e. seed index (weight of 1000 seed g)
germination percentage, germination rate (days).

Germination rate: was determined according to the equation reported by

Cleland, 1957 as follows:

ding+dony + ...+ deny
GR =

Germination percentage
Where:n,, ny, nzand n, = number of seed germinated in the first, second, third
and x countings
d4, d,, d3and d, = number of days after planting up to the first, second,
third and x countings.
Emergency rate index (ERI) was determined according to the equation
reported by Bartlet (1937) as follows:
ng+(ni+n)+(ny+ny+nz)+ ... + Ny
ERI =

Where: ny, Np, Na ... nyx = number of germinated seeds at first, second, third
and x countings.
C = number of counts.

Germination test experiment was applied on mature extracted seeds
from pods 100 seeds which taken at random to test seed viability. The
germination test of seed was recorded for 15 days in the incubator with
optimum temperature of 25°C.

At 15 days after germination the following measures were taken:
1- The length of each of hepocotyle {cm.).
2- The length of each of misocotyle (cm.)
3~ Seedling length {cm.).
All data were subjected to the statistical analysis of variance using the
method described by snedecor and Cochran (1967).

RESULTS AND DISCUSSION
Plant growth:

Data recorded at Table (2) show that mide sowing date, i.e. 31 May led
to highly significant increases in plant height, number of leaves, dry weight
and dry matter per plant but significant increases in branches number were
observed in first seasons only. This could be mainly due to suitable
temperatures during the last weeks of May. In addition, White and Mansfield
(1978) reported that light quality, intensity and temperature had effects on
plant growth. This reduction in plant growth characters might be attributed to
the low temperature prevailing during the early sowing dates.
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Also Samira and Faris (1995) reported that plant height and leaf area
index of cowpea plant were significantly increased at the 3%, 4% and 5"
planting date respectively than the early planting dates.

Concerning fertilizer levels, the highest rate of nitrogen gave the
highest values of all parameters of plant growth i.e. plant height, branches
number, leaves, dry weight and dry matter per plant in both seasons. This
increase in plant height may be due to the increase in internode length,
number of internodes or both, nitrogenous fertilizer had also, a stimulatory
effect on branching. Similar conclusion was obtained by Wistinghauson and
Richter (1983); Anez and Tavira (1985); Abo-Shetaia (1990). El-Coizy (1990)
pointed out that N rate significantly affects morphology of phaseolus, vulgaris.

With respect to the interaction between nitrogen fertilizer levels and
sowing date. Significant differences were found in plant height, branches
number, dry weight and dry matter in both two seasons except leaves number
in first seasons.

Data illustrated in Table (3) presented clearly that the second sowing
date (31 May) caused significant increase in yield and its components i.e.
pods number, total yield per plant, per plot and per feddan in both seasons.

These results might be attributed to the favorable effect of temperature
and light during the period of reproduction processes, i.e., flowering, and
growth of pods. In this connection, Shokes et al. (1983) revealed that yield
was affected by planting dates. Also Saharia (1981) found that pods/plant of
vigna were reduced by delayed sowing.

As for nitrogen fertilizers treatments, results indicate that increasing
nitrogen rates markedly increased total yield per plant, per plot and per
feddan in both seasons. Similar results were obtained by Leidi and Gomez
(1980); Hera et al. (1985); Abo-Shetaia (1990); El-Gizy (1990) and El-
Shamma (1988) on bean. They aiso added that increasing N rates generally
increased the number and weight of pods/plant and gave the highest values
of yield.

In addition, it could be noticed that interaction between the highest used
rate of nitrogen (100 Kg N/fed.) and second sowing date (31 May) caused
significantly increase in green pods yield and weight of total yield compared
with other treatments in both seasons.

Seed quality:

Data showing the weight of 1000 seeds, number of seed pod, seed per
plant and number of pods per plant are presented in Table (4). It is evident
from such data that seeds weight was heavier and number of pods per plant
were move due to sowing on 31 May sowing date in both seasons. But
number of pods per plant and number of seed per pod had no significant
effect in the first season. These results might be attributed to the favorable
effect of temperature and light during the period of reproduction processes,
i.e., flowering, and growth of pods and seeds. The results also agree with
those of Saharia (1981) who found that pods/plant of vigna were reduced by
delayed sowing. In addition laterest sowing dates (during May) gave highest
shelling percentage due to the suitable temperature during maturity of cowpea
pods. Shokes et al. (1983), reported that seed quality was affected by
planting dates. Hall and Patel (1989) pointed out that high temperature during
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seed development can course browning and wrinkling of seed coats on dry
yield of cowpea plants. Samira and Faris (1995) stated that the third date (15
April) was considered the most suitable period for best cowpea production
with good quality i.e., weight, length and number of seeds per pod.

As for nitrogen fertilizers, seed number per pod, seed per plant, pod
number per plant and seed index (weight of 1000 seeds) were substantially
increased by increasing nitrogen levels. In addition, improving seed quality
may be due to the increase in the amounts of metabolites synthesized by
plant as well as the increase in number and weight of seeds per fruit
accompanying N-application. Similar results were obtained by Anez and
Tavira (1985); Hera et al. (1985) and El-Gizy (1990) on Bean. They also
added that increasing N rates generally increased the number and weight of
pods/plant and seeds vyield/ha. With respect to the effect of interaction
between different studied factors on seed quality i.e. seed number per pod,
number of plant and seed index (weight of 1000 seeds) there were significant
effect in this respect except seed number per pod in the first season.

In both growing seasons, data at Table (5) indicated high significant
effect in dry seed weight i.e. per pod, plant, plot and feddan due to sowing on
31 May compared with 11 May and 20 June. These resuits might be
attributed to the favorable effect of temperature and light during the period of
reproduction processes, i.e., flowering, and growth of pods and seeds.
Similar results were obtained by Abilon ef al. (1977) they found that seed yield
of bean was significantly related to energy factors in the climate. Also, Hall
and Patel (1989) stated that reproduction processes of cowpea are more
sensitive to heat than to vegetative growth. Besides, Samira and Faris (1995)
reported that the heightest dry yield of cowpea production as well as pod
characteristics, i.e., weight, length and number of seeds per pod were also
enhanced by sowing dates.

As for nitrogen fertilizer, it is obvious that the higher of nitrogen fertilizer
level resulted in a significantly greater in seed yield and its components, i.e.
seed weight per pod, plant, plot and feddan. Increasing seed yield of cowpea
with nitrogen application may be due to the simulative effect of these nutrients
on plant metabolism. These results are supported by the findings of Leidi and
Gomez (1980); Wistinghausen and Richter (1983); Anez and Tavira (1985);
Mera et al. (1985) and EI-Gizy (1990). They pointed out that seed yield of
phaseouls vulgaris was significantly increased with increasing rate of N, they
also added that increasing N rates generally increased the number and weight
of pods/plant and seed yield/ha.

The interaction between sowing date and nitrogen fertilizer had a
significant effect on seed yield and its quality in both two seasons.

Germination test:

Data dealing with the percentage of seed germination, germination
rate, germination rate index, hepocotyle, misocotyle and seedling length, are
provemental in Table (6) germination percentage, germination rate index and
hepocotyle and seedling length produced due to seed sowing on 31 May apart
resulted high significant values in both seasons. But sowing date had no
significant effect on misocotyl length in this respect. Different results were
reported by Chatterjee and Some (1990) and Anisa ef al. (1995) on Bean.
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It is clearly noticed from data shown in the same table that nitrogen fertilizer at
100 Kg N/fed. significantly increased germination percentage, germination
rate, and hepocotyle, misocotyle and seedling length as compared with the
other levels of nitrogen in both seasons. But significantly increased on
germination rate index in first season was obtained.

The interaction between sowing date and nitrogen fertilizer had a
significant effect on germination percentage, germination rate and hepocotyle
and seedling length in both seasons. But significant effect on germination
rate index was observed and insignificant effect on misocotyle length in both
seasons was obtained.
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