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ABSTRACT

Two field experiments were carried out in the Desert Research Center (D.R.C.),
Agricultural experimental station at El-Kharga, New Valley Governorate, during two
growing seasons of 2005 and 2006, to study the effect of planting dates and plant
densities on productivity of cowpea (Vigna Sinensis L., cv. Kareem 7). The soil
texture was sandy clay loam containing 2.04 % organic matter, pH 8.3 and EC 4.4 dS/
m. Underground water was the source of irrigation its pH was 7.3 and EC 1.08 dS/ m.
Combined analysis of the two seasons data showed the follows:

1- Planting on 15 March as well as the density of 224000 plants / fed. each gave the
highest significant values in plant height, number of branches / plant, fresh and dry
weight / plant, fresh and dry forage yield/fed, nhumber of pods / plant, number of
seeds / plant, seed weight / pod, 100-seed weight, biological yield, seed yield, straw
yield and chemical composition such as, nitrogen, phosphorus, potassium, total
carbohydrate, crude protein contents and TDN % in seeds and straw of cowpea
plants.

2- The interaction between planting date and plant density had a significant effect on
plant height, number of branches / plant, fresh and dry weight / plant, fresh and dry
forage yield/fed, number of pods / plant, number of seeds / plant, seed weight / pod,
100-seed weight, biological yield, seed yield and straw yield. The highest values
were obtained by planting on 15 March with the density of 224000 plants / fed. while
the reverse were obtained by planting on 15 February with 84000 plants / fed.
Planting on 15 March increased all chemical characters i.e., nitrogen, phosphorus,
potassium, total carbohydrate and crude protein contents of cowpea plants under
planting density of 224000 plants / fed., except TDN % of straw which gave the
highest value by planting in15t March with 224000 plant / fed.

INTRODUCTION

There are some promising newly reclaimed lands in Egypt. In this
respect, one of the most suitable location is the Oasis of New Valley region
(Located at the Western Desert of Egypt), which represents large land
resources and a good hope for agriculture expansion. In this region, weather
is hot and dry, and cultivation depends mainly on under ground water from
wells, so agriculture expansion in this case needs of special managements
for better use of land and water resources.

The demand for summer forage crops of good quality for livestock has
increased vigorously in recent years. In this respect, cowpea is on of the
promising summer annual legume forage crop. It is well adapted to a wide
range of ecological conditions and can produce better forage yield under
unfavourable conditions in the newly reclaimed soils. Such soils may
adversely affected the availability of some mineral nutrients to the grown
crops. In this respect Ali, et al., (1997) and Badr, et al.,(1998) mentioned that
to cultivate this crop in the reclaimed lands like New Valley must define
planting dates that play an important role in the productivity of cowpea crop,
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the suitable selection of sowing dates reflect on forage (fresh and dry) and
yield characters as a results of increasing the utilization efficiency from the
environmental factors. Thus, by using this plants, the same pervious views
were detected by Enyl (1974), Kamara and Aggrey (1979), Ofori and Stern
(1987), lion (1988) and Bonny and Williams (1992).

It is worth noticing that determining of the optimal plant density that
achieves the minimal intra-specific competition is essential to maximize the
usage of water and nutrients per land unit area resulting in increasing
productivity under these conditions. Plant density at 224000 plants / fed. gave
the highest growth and yield of cowpea plants as compared with the 84000
plants / fed. Some investigators found that growth and yields of cowpea
plants were higher at lower densities [ Cabrido and Verzosa (1980), Remison
(1980), Rees (1986), Bucag (1987), Ohler et al. (1996) and Craufurd (2000).]

The objective of this investigation is to determine the suitable planting
date and plant density to produce optimum cowpea production under New
Valley conditions.

MATERIALS AND METHODS

Two field experiments were carried out in the Desert Research Center
(DRC), Agricultural experimental station at EI-Kharga Oasis (30.53 longitude,
25.45 latitude and elevation 78.8), New Valley Governorate, during the two
summer growing seasons of 2005 and 2006. The soil texture of the site was
sandy clay-loam containing 2.04 % organic matter, pH 8.3 and EC 4.4 dS/m.
Mechanical and chemical analysis of the experimental soil is shown in Table
(2)). The soil analysis were carried out according to Jackson (1970).

Each experiment included twenty four treatments, which were the
combinations of four planting date (15 Feb, 15t March, 15 March and 1t April)
as well as six plant densities, i.e. 84000 (20cm between hills and one plant in
hill, 20 plants/m?2), 112000 (15cm between hills and one plant in hill, 26.7
plants/m2), 168000 (10cm between hills and one plant in hill), 168000 (20cm
between hills and two plants in hill), 336000 (10cm between hills and two
plants in hill, 80 plants/m2) and 224000 (15cm between hills and two plants in
hill, 53.3 plants/m?).

The experiment was laid out in a split plot design with six replicates.
The main plots were assigned for planting date and the sub plots were
devoted to plant density treatments. Each experimental unit area was 10.5 m?
(3 x 3.5 m) having 5 rows of 3.5 length and 40 cm width. Cowpea cultivar was
Kareem 7. Seeding was done by drilling on different plant date in 2005 and
2006 seasons .Cowpea seeds were inoculated with the specific strais of
nodule bacteria just before planting. The plants were thinned, 20 days after
planting.

The first cut was taken from three replicates after 60 days and the
second cut after 105 days from planting in both seasons. The following
characters were recorded from 10 plants (random samples) i.e. plant height
(cm), number of branches / plant, number of leaves / plant, fresh and dry
weight (g) of plants. Fresh and dry forage yields were calculated from the
whole plot (ton / fed).
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At 105 days from planting, the following data were recorded from ten
plants (at random) i.e., pod length (cm), number of pods and seeds / plant
and 100-seed weight (g). Seed, straw and biological yields (Kg/fed.) were
calculated from the yield of the whole plot. The chemical composition was
also determined in seeds and straw at 105 days from sowing. Nitrogen
percentage (N %) was determined by the method described by Koch and
McMeehen (1924). Phosphorus percentage (P %) was determined as
reported by Frei et al. (1964), using colorimetric determination with ascorbic
acid. Potassium percentage (K %) was determined as described by Brown
and Lilliand (1964) using flame photometer. Total carbohydrate content was
determined according to the method described by Dubois et al. (1951). Total
digestible nutrients (TDN) was estimated by using the following
equations:

TDN % =74.43 + 0.35 crude protein (CP) % - 0.73 crude fiber (CF) %
according to Adams et al. (1964).

Statistical analysis was done according to Mcintosh (1986) The
treatment means were compared using the least significant difference
(L.S.D.) at the level of 5 % significance.

Table (1): Physical and chemical analysis of El-Kharga soil.

Mechanical analysis
Sandy 51%
Clay 30.4 % Soil texture: sandy clay loam
Silt 18.1%
Chemical analysis
Ph 8.32
EC dS/m. 4.4
Cations (meq/l) Anions (meg/l)
Ca** 4.08 Cos "~ 0.00
Mg** 3.25 Hcos - 1.27
K* 1.66 Cl- 1.84
Na* 15.79 S04~ 5.53

RESULTS AND DISCUSSION

A- Growth characters:
1-Effect of planting date:

Results presented in Table (2) indicated clearly that planting in 15
March showed the highest significant increase in plant height, number of
branches / plant, fresh and dry weight / plant and green and dry forage yields
of cowpea plants in the first and second cuts by using combined analysis of
2005 and 2006 growing seasons as compared with the other three planting
dates. This increment in growth characters could be due to that 15 March
planting date was more favor to plant growth. Similar results were obtained
by lion (1988), Bonny and Williams (1992), Sangakkara (1998), Muoneke et
al. (2008) and Bensen and Temple (2008).

2- Effect of plant density:
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Data illustrated in Table (2) show that increasing plant density from
84000 to 224000 plants / fed. caused gradually increasing in plant height,
number of branches / plant, fresh and dry weight / plant and green and dry
forage yield of cowpea plants in the first and second cuts (combined analysis
of 2005 and 2006 growing seasons). Therefore, 224000 plants / fed. gave the
highest values of all growth characters. These results may be attributed to the
intra-plant competition on nutrient and radiation. Many investigators found
similar results Cabrido and Verzosa (1980), Rees (1986), Bucag (1987) and
Njoku and Muoneke (2008) who found that increasing plant density increased
growth and yield of cowpea.

Table (2): Effect of planting date and plant densities on growth
characters of cowpea plants (Combined analysis of 2005
and 2006 growing seasons)

Plant No. of Fresh Drv weight Green Dry forage

Characters height | branches/ | weight/ | ylant ?) forage yield|yield (ton /

(cm) plant plant (g) | P2 @) | (ton/fed.) | fed.)

First cut after 60 days from planting

Planting date

15 Feb. 78.67 9.24 59.66 19.28 6.18 2.23
1 March 83.15 9.87 68.15 21.31 6.78 2.41
15 March 94.28 10.14 98.49 27.73 7.86 2.75
1 April 84.28 9.57 78.85 22.87 6.82 2.47
L.S.D. 5.08 0.41 12.67 3.02 0.42 0.09
Plant density

Bl 64.57 6.87 56.72 18.28 5.61 1.94
B2 70.09 7.93 70.18 20.93 5.82 2.08
B3 73.39 8.84 84.28 23.71 6.73 2.31
B4 82.14 9.32 85.28 24.22 6.94 2.43
B5 85.11 9.80 92.66 26.71 7.41 2.57
B6 93.10 10.08 94.28 27.83 7.98 2.78
L.S.D. 7.12 2.15 15.22 3.14 0.41 0.19

Second cut after 105 days from planting
Planting date

15 Feb. 82.19 9.08 60.56 21.16 6.11 2.35
1 March 86.83 9.28 84.64 25.21 6.63 2.54
15 March 96.17 10.31 97.08 27.33 7.58 2.88
1 April 87.58 9.71 87.27 24.85 6.78 2.60
L.S.D. 5.47 0.51 19.22 3.98 0.44 0.03
Plant density

Bl 65.54 6.82 60.12 19.60 5.32 2.03
B2 72.23 7.68 71.14 20.82 5.77 2.22
B3 76.44 8.73 77.99 22.80 6.49 2.46
B4 84.28 9.40 87.18 24.62 6.94 2.68
B5 86.37 9.95 93.28 26.04 7.14 2.76
B6 94.58 10.42 95.77 27.33 7.58 2.89
L.S.D. 8.34 2.94 22.24 2.28 0.42 0.19

B1= 84000 plant / fed. B2= 112000 plant / fed. B3= 168000plant / fed.
B4= 168000 plant / fed. B5= 336000 plant / fed. B6= 224000 plant / fed.

3- Effect of interaction between planting date and plant density:

Results in Table (3) indicated that growth parameters, i.e. plant height,
number of branches / plant, fresh and dry weight / plant and green and dry
forage vyield of cowpea plants/fed at El-Kharga Oasis were significantly
affected by the interaction between planting date and plant density treatments
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at the first and second cuts (combined analysis of 2005 and 2006 growing
seasons). Planting date at 15 March with planting densities at 224000 plant /
fed. increased significant all growth characters of cowpea plants in both cuts.

Table (3): Effect of the interaction between planting date and plant
densities on growth characters of cowpea plants (Combined
analysis of 2005 and 2006 growing seasons)

First cut after 60 days from planting Second cut after 105 days from planting
Green| Dry Eresh| Dr Green| Dry

- .7 forageforage| Plant| No. of - Y forageforage|
. eightweight| _. . . weightweight| ~. .
heightbranches yield | yield fheightbranches yield |yield

/ plant|/ plant / plant|/ plant

(cm) | /plant © ©) (ton/|(ton /| (cm) | /plant ©) ©) (ton /| (ton/
AlB 9 9) | ted.) | fed.) 9 9 | fed.) | fed.)

Plant| No. of Fresh| Dry

B1/65.19| 6.57 |46.72|13.46|4.86 | 1.67 |67.09| 6.82 [55.98|16.13| 4.31 | 1.65
B2/64.82| 7.53 |49.70|14.32|4.98 | 1.71 |70.68| 7.48 |57.77|16.64| 4.52 | 1.74
B3|67.17| 7.22 |53.82|15.51| 541 | 1.86 |73.18] 853 [60.22|17.35| 5.43 | 2.08
B4/71.06| 859 |61.58|17.74|5.78 | 1.99 |77.13| 8.69 |67.57|19.47| 5.83 | 2.24
B5/76.08| 9.28 |66.17|19.06| 5.91 | 2.04 |81.23| 9.79 |70.72]20.37| 5.91 | 2.28
B6/79.92| 9.82 |67.81|19.54| 6.58 | 2.27 |83.15| 9.94 |71.59|22.68| 6.42 | 2.46

Al

B1/68.68| 6.73 |55.08|15.85| 5.61 | 1.93 |66.14| 6.73 [69.62]|19.37| 5.17 | 1.98
B2|71.25| 7.66 |60.52|17.45|5.89 | 2.03 [74.38| 6.94 |74.64|2151|5.46 | 2.11
B3|74.38| 8.17 |65.78|18.95| 6.21 | 2.14 |78.39| 7.85 |77.69|22.38| 5.87 | 2.25
B4/78.97| 8.38 |68.15|19.63| 6.48 | 2.26 |80.92| 8.57 [80.79)|23.84| 6.18 | 2.38
B5/81.11| 9.24 |71.17|20.51| 6.81 | 2.35 |85.17| 9.64 |86.85|25.02| 6.53 | 2.53
B6/85.39| 9.79 |74.53|21.47|7.31 | 252 |88.12| 10.42 |89.28|26.07| 6.74 | 2.59

A2

B1/70.85| 7.53 |66.75|19.23| 5,51 | 1.92 |75.49| 7.22 |70.22]|20.23| 5.48 | 2.18
B2|74.25| 8.72 |72.71|20.95| 5.83 | 2.01 |80.48| 8.93 |75.67|21.81|5.81 | 2.23
B3|79.88| 9.57 [83.13|23.92|6.92 | 2.38 [84.17| 9.14 |[81.52]23.49| 6.32 | 2.43
B4/88.07| 9.88 |88.24|25.42| 6.99 | 2.42 |92.02| 9.84 |87.33|25.15| 6.85 | 2.65
B5/90.14| 10.17 |94.35|27.19| 7.35 | 2.54 |93.48| 10.18 |93.38|26.91| 7.23 | 2.78
B6|96.12| 10.52 |98.80|28.70| 7.89 | 2.77 |97.63| 10.62 |96.67|27.85| 7.58 | 2.98

A3

B1/65.75| 7.60 |57.37|16.53|5.52 | 1.89 |67.17| 7.65 |65.56)|18.89| 5.38 | 2.06
B2|71.28| 8.43 |62.71|18.07|5.78 | 1.99 [74.06| 7.81 |73.78|21.26| 5.63 | 2.16
B3|74.73| 8.77 |66.82|19.25| 6.28 | 2.16 |76.21| 8.36 |77.67|22.28| 5.78 | 2.25
B4/78.05| 9.63 |71.93|20.72| 6.57 | 2.27 |79.85| 9.64 [82.52|23.79| 6.37 | 2.45
B5/81.79| 9.98 |75.69|21.83| 6.84 | 2.39 |86.27| 9.82 [84.73|24.41| 6.68 | 2.55
B6/86.08| 10.12 |82.52|23.80| 7.22 | 2.51 |89.21| 10.18 |89.82|25.88| 6.73 | 2.59

A4

L.S.D| 4.28 1.08 5.12 | 2.90 | 0.86 | 0.18 | 4.07 1.12 5.20 | 2.85 | 0.90 | 0.27

A= Planting date B=Plant densities = Al=15Feb. A2=1 March
A3= 15 March A4=1 April

B- Yield and its components:

1-Effect of planting date:

Data given in Table (4) showed that planting in 15 March had a
remarkable increases in number of pods / plant, number of seeds / plant,
seed weight / pod, 100-seed weight, biological yield, seed yield and straw
yield of cowpea /fed as compared with planting on 1st April, 15t March and 15
February in the combined the two studied seasons. The obtained highest
yield at 15 March planting might be attributed to the favorable climatic
conditions prevailing during this planting date which was reflected on the
stimulation of plant growth. Many investigators found similar results, Kamara
(1981) on cowpea, found that pod number and seed yield of cowpea planted
in early date were significantly greater than from other planting dates. While,
Ezueh (1982) mentioned that dry grain yield of cowpea plants was higher in
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the early planting season but quality of harvested crop was better in the late
season. On the other hand, Bensen and Temple (2008) on cowpea, showed
that early-planted plots yielded less seed in the first year and more seed in
the second year than late-planted plots.

2- Effect of plant density:

The data presented in Table (4) showed that the highest values of
number of pods / plant, number of seeds / plant, seed weight / pod, 100-seed
weight, biological yield, seed yield and straw yield of cowpea / fed were
obtained by plant density of 224000 plants / fed., while the lowest values of
yield and its components were obtained by 84000 plant / fed. The difference
between planting densities treatments were significant (combined analysis of
2005 and 2006 growing seasons). Moreover, density of 224000 plants / fed.
gave the highest values of yield and its components of cowpea plants
compared with the other plant densities. These results tended to the true that
increasing plant density caused decreases the light efficient to
photosynthesis, since the plant become tallest to opium the efficient light to
photosynthesis produce. These results are in agreement with those obtained
by Cabrido and Verzosa (1980), Rees (1986), Bucag (1987), Ohler et al.
(1996), Ezumah and Lkeorgu (2008) and Njoku and Muoneke (2008).

Table (4): Effect of planting date and plant densities on yield and its
components of cowpea plants (Combined analysis of 2005
and 2006 growing seasons)

No. of | No. of Seed |[100-seed| Biological Seed yield Straw
Characters pods/ | seeds/ | weight/ | weight yield (kglfed) yield
plant plant | pod (g) (9) (kg/fed.) | (kg/fed.)
Planting date
15 Feb. 13.94 128.58 1.95 16.12 2044.5 357.2 1587.3
1 March 14.22 | 134.71 2.07 16.45 2121.4 462.3 1659.2
15 March 15.68 | 154.18 2.14 18.52 2384.6 485.9 18.98.5
1 April 14.65 129.62 2.09 16.80 2221.9 468.1 1753.8
L.S.D. 1.08 6.59 0.08 0.95 78.5 27.1 49.0
plant density
Bl 12.11 118.57 1.21 10.13 1858.4 400.2 1458.2
B2 12.98 129.17 1.34 11.58 1966.9 423.7 1543.3
B3 13.75 139.45 1.73 13.91 2083.5 438.5 1645.0
B4 14.57 144.18 2.11 15.62 2201.6 462.1 1738.5
B5 15.07 152.92 2.17 17.52 2294.8 472.2 1822.2
B6 15.84 | 157.82 2.23 18.05 2372.3 484.6 1880.0
L.S.D. 1.14 8.94 0.27 2.26 94.1 16.3 101.0

3- Effect of the interaction between planting date and plant density:
Table (5) indicate that the interaction between planting date and plant
density had a significant effected on number of pods / plant, number of seeds
/ plant, seed weight / pod, 100-seed weight, biological yield, seed yield and
straw yield of cowpea / fed.. The highest and the lowest values of yield and
its components were obtained by planting on 15 March with density of
224000 plants / fed and planting on 15 February under 84000 plants / fed.,
respectively. Similar results were obtained by Ofori and Stern (1987).
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Table (5): Effect of the interaction between planting date and plant
densities on yield and its components of cowpea plants
(Combined analysis of 2005 and 2006 growing seasons).

Characters| No. of | No. of Seed |[100-seed| Biological Seed yield Straw
pods/ | seeds/ | weight/ | weight yield (kglfed.) yield
[Treatments plant plant | pod (g) (9) (kg/fed.) 7| (kg/fed.)
Bl 11.24 94.68 0.921 9.12 1676.2 382.5 1293.7
B2 11.64 | 103.31 1.084 10.47 1703.1 391.9 1311.2
Al B3 12.47 | 113.11 1.285 11.59 1821.6 407.5 14141
B4 12.56 | 119.83 1.375 12.93 1875.5 417.3 1458.3
B5 13.78 | 127.02 1.858 14.78 1970.7 440.5 1530.0
B6 14.02 | 138.11 | 2.014 16.42 2136.1 457.6 1678.4
Bl 11.75 | 115.35 1.143 10.11 1799.9 390.2 1409.7
B2 11.98 | 127.45 1.394 11.21 1865.3 397.0 1468.2
A2 B3 12.73 | 130.73 1.602 13.24 1901.9 412.4 1488.6
B4 13.24 | 132.85 1.914 15.08 1976.4 433.5 1542.9
B5 13.74 | 140.52 | 2.085 16.17 2032.8 448.3 1584.1
B6 14.41 | 144.73 | 2.178 16.66 2136.9 468.6 1668.3
Bl 12,57 | 118.97 1.483 10.31 1867.6 401.3 1467.0
B2 12.83 | 131.28 1.572 11.91 1991.3 425.3 1566.9
A3 B3 13.95 | 140.07 1.782 14.53 2125.2 440.7 1684.5
B4 14.76 | 145.18 | 2.089 16.85 2211.6 462.2 1748.8
B5 15.48 | 154.28 | 2.204 17.62 2268.7 475.9 1794.4
B6 15.88 | 159.02 | 2.413 18.61 2411.2 492.5 1918.5
B1 12.12 | 111.02 1.184 9.81 1811.4 392.8 1418.6
B2 12.94 | 119.28 1.388 11.34 1924.0 405.3 1528.2
A4 B3 13.71 | 124.73 1.583 13.42 2034.3 426.4 1607.9
B4 14.09 | 140.83 1.822 14.75 2083.9 431.2 1652.4
B5 1456 | 144.75 | 2.102 15.75 2148.3 453.7 1694.7
B6 14.89 | 147.16 | 2.188 16.51 2242.5 476.6 1766.3
L.S.D. 1.89 6.15 0.432 231 95.2 17.2 103.1

C- Chemical composition:
1-Effect of planting date:

Results in Tables (6&7) indicated that the highest nitrogen,
phosphorus, potassium, total carbohydrate and crude protein contents in
seeds and straw of cowpea plants were obtained when planting was carried
out on 15 March. Moreover, the difference between the treatments of planting
dates was significant. The lowest content of all chemical characters were
observed by planting on 15 February. On the other hand, the highest value of
TDN % was recorded with planted of cowpea as 15 March and 1st March,
respectively. This result may be due to that the microclimate in 15 March was
more suitable for plants to accumulate nitrogen, phosphorus, potassium,
total carbohydrate , crude protein contents and TDN % in cowpea plants.
Similar result was reported by Hafez (2005).

2- Effect of plant density:

It is obvious from the data presented in Tables (6&7) that increasing
plant density up to 224000 plants / fed. significantly by increased nitrogen,
phosphorus, potassium, total carbohydrate, crude protein contents and TDN
% in seeds and straw of cowpea plants. The highest values were recorded
by 224000 plants / fed. treatment, whereas the lowest one was obtained in
case of 84000 plant / fed. (combined analysis of 2005 and 2006 growing
seasons). These results are in agreement with those found by Ahlawat and
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Saraf (1981) who noticed that total nitrogen increased with increasing plant
density of pigeon pea (Cajanus cajan L. Mill. Sp). In the reverse, El-Hossini
(1990) pointed out that crude protein and carbohydrate percentage of leaves
and stem of pigeon pea were not influenced with widening distance between

hills except in the first cut for crude protein percentage of leaves.

Table (6): Effect of planting date and plant densities on chemical
composition in seeds of cowpea plants (Combined analysis

of 2005 and 2006 growing seasons).

Nitrogen|Phosphor |Potassium Total Crudg
Characters | content [us content| content carbohydrate| protein TDN
content content (%)
(N %) (P %) (K %) (%) (%)
Planting date
15 Fab. 3.86 0.779 2.33 31.81 23.87 84.40
1 March 3.96 0.792 2.49 31.85 24.62 85.26
15 March 4.18 0.849 2.78 32.14 26.12 86.07
1 April 3.89 0.781 2.64 31.98 24.31 84.80
L.S.D. 0.16 0.094 0.151 0.01 1.87 0.98
plant density
Bl 3.44 0.532 1.83 27.73 21.50 83.84
B2 3.70 0.589 1.97 28.17 23.12 84.48
B3 3.87 0.626 2.22 29.28 24.18 84.92
B4 4.02 0.693 2.42 30.47 25.03 85.38
B5 4.11 0.758 2.63 31.15 25.62 85.87
B6 4.26 0.842 2.81 31.87 26.37 86.31
L.S.D. 0.21 0.184 0.176 2.65 3.18 0.92

TDN = Total digestible nutrients

Table (7): Effect of planting date and plant densities on chemical
composition in straw of cowpea plants (Combined analysis

of 2005 and 2006 growing seasons).

Nitrogen|Phosphor [Potassium Total Crude TDN
Characters | content |us content| content |carbohydrate| protein %
(N %) (P %) (K %) content % |content %
Planting date
15 Fab. 2.27 0.788 1.44 20.66 14.21 57.84
1 March 2.57 0.885 1.55 21.52 16.04 57.89
15 March 2.70 1.027 1.82 22.69 16.85 57.32
1 April 2.37 0.821 1.68 21.80 14.82 57.26
L.S.D. 0.01 0.007 0.02 0.02 0.04 0.11
Plant density
Bl 2.30 0.710 1.40 21.47 14.36 57.28
B2 2.37 0.764 1.48 21.47 14.79 57.49
B3 2.42 0.827 1.54 21.55 15.15 57.56
B4 2.51 0.907 1.69 21.69 15.68 57.64
B5 2.57 0.997 1.76 21.81 16.08 57.69
B6 2.69 1.077 1.86 22.00 16.82 57.81
L.S.D. 0.01 0.006 0.01 0.02 0.07 0.11

11254




J. Agric. Sci. Mansoura Univ., 34 (12), December, 2009

3- Effect of interaction between planting date and plant density:

The data presented in Tables (8&9) showed that chemical
composition, i.e. nitrogen, phosphorus, potassium, total carbohydrate and
crude protein contents in seeds and straw of cowpea plants were significantly
affected by the interaction between planting date and plant density
treatments. Planting date at 15 March with planting densities at 224000
plants / fed. interaction treatment, increased all chemical characters of
cowpea plants except TDN % of straw which gave the highest value by
planting on1st March with density of 224000 plant / fed. However, the lowest
values of nitrogen, phosphorus, potassium, total carbohydrate and crude
protein contents in seeds and straw of cowpea were obtained by planted
cowpea on 15 February with 84000 plants / fed. While TDN % in seeds and
straw gave the lowest values by planting on 15 February and 15t April with
84000 plants / fed., respectively.

Table (8): Effect of the interaction between planting date and plant
densities on chemical composition in seeds of cowpea
plants (Combined analysis of 2005 and 2006 growing

seasons).
. Total
haracters Nitrogen|Phosphoru Potassiu carbohydrat Crud_e

content | s content m e protein TEN

(N %) (P %) content content content (%)

Treatment (K %) (%) (%)

Bl 3.34 0.463 1.85 26.93 20.87 83.31

B2 3.47 0.519 1.92 27.47 21.68 83.85

Al B3 3.56 0.602 2.24 28.60 22.25 84.19
B4 3.67 0.662 2.35 29.65 22.53 84.52

B5 3.74 0.738 2.54 30.64 23.37 85.11

B6 3.79 0.785 2.63 31.85 23.62 85.43

Bl 3.45 0.482 1.92 27.47 21.56 84.05

B2 3.56 0.554 1.96 28.34 22.25 84.59

A2 B3 3.66 0.609 2.05 29.42 22.81 85.00
B4 3.79 0.646 231 30.28 23.59 85.58

B5 3.85 0.726 2.46 31.22 24.01 85.98

B6 3.96 0.786 2.63 31.89 24.57 86.36

Bl 3.43 0.534 1.88 27.68 21.43 84.30

B2 3.79 0.584 1.97 29.37 23.68 85.36

A3 B3 3.91 0.627 2.27 30.30 24.43 85.91
B4 4.03 0.695 2.43 31.10 25.18 86.47

B5 4.17 0.755 2.65 31.75 25.75 86.88

B6 4.28 0.853 2.89 32.08 26.62 87.50

Bl 3.43 0.486 1.86 27.33 21.44 83.71

B2 3.58 0.551 2.09 28.22 22.19 84.13

A B3 3.67 0.624 2.27 29.70 22.53 84.58
B4 3.78 0.668 2.48 30.53 22.89 84.94

B5 3.85 0.734 2.57 31.19 23.57 85.50

B6 3.94 0.783 2.73 31.93 24.18 85.95

L.S.D. 0.25 0.192 0.19 3.28 4.56 N.S
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Table (9): Effect of the interaction between planting date and plant
densities on chemical composition in straw of cowpea
plants (Combined analysis of 2005 and 2006 growing

seasons).
Characters| Nitrogen [Phosphorus [Potassium Total Crude protein| TDN
content content content |carbohydrate content (%) (%)
[Treatments (N %) (P %) (K %) content (%)

Bl 2.10 0.615 1.22 20.34 13.15 57.50

B2 2.16 0.658 131 20.47 13.48 57.76

Al B3 2.24 0.767 1.35 20.53 14.02 57.91
B4 2.33 0.804 1.50 20.71 14.56 57.96

B5 2.35 0.902 1.58 20.86 14.69 57.90

B6 2.46 0.983 1.66 21.02 15.38 58.03

B1 242 0.700 1.33 21.26 15.13 57.76

B2 2.49 0.742 1.38 21.37 15.54 57.83

A2 B3 251 0.804 151 21.43 15.71 57.84
B4 2.57 0.962 1.62 21.54 16.06 57.88

B5 2.66 0.995 1.67 21.66 16.61 57.99

B6 2.75 1.110 1.78 21.84 17.19 58.06

Bl 2.47 0.879 1.60 22.52 15.46 56.96

B2 2.56 0.955 1.67 22.55 16.02 57.12

A3 B3 2.60 0.973 1.71 22.63 16.23 57.14
B4 2.73 1.002 191 22.70 17.06 57.39

B5 2.82 1.127 1.99 22.75 17.65 57.56

B6 2.98 1.224 2.06 22.98 18.65 57.74

B1 2.19 0.646 1.46 21.75 13.69 56.90

B2 2.26 0.701 1.54 21.48 14.13 57.25

Ad B3 2.34 0.765 1.60 21.59 14.65 57.35
B4 2.40 0.860 1.74 21.82 15.02 57.32

B5 2.46 0.965 181 21.98 15.36 57.31

B6 2.57 0.990 1.95 22.18 16.06 57.42

L.S.D. 0.02 0.012 0.03 0.04 0.13 0.22
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