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ABSTRACT

Two field experiments were carried out during the two successive seasons of
2000 and 2001 to study the effect of three rates of Nile compost (0,1 and 2 ton/fed.)
with three rates of GA substance (0, 25 and 50 ppm) on growth, yield of cowpea and
its some physical and chemical properties. The important obtained data are following:

1- Applying organic manure (Nile compost) at high rates (2 ton ffed.) resulted the
highest values of growth characters, yield and its components and the contents of
nutritional elements compared with the control treatment.

2- Addition of the external hormones GA; at 50 ppm obtained the best vegetative
growth characters, the heaviest dry seeds yield (2.140 and 2.342 ton/fed. in the 1
st and 2 nd seasons), the highest values of total carbohydrate, total protein, the
concentration of N, P, K, Fe, Mn, Zn and Cu.

3- The best growth characters, heaviest pods, dry seeds yield, average weight of 100
dry seeds as well as the outnumber of pads/plant the longest pod, the highest
values of total carbohydrate, total protein, the concentration of N, P, K, Fe, Mn, Zn
and Cu all of them were resuited from that plants received organic compost at the
highest rate (2 ton /fed.) and addition of GA substance at concentration of 50 ppm.

INTRODUCTION

Cowpea (Vigna sinensis, L.) is one of the most important leguminous
vegetable crops grown in Egypt serve as a good source of protein, and other
nutrient. Organic fertilization is very important method of providing the plants
with their nutritional requirements without having an undesirable impact on
the environment. It is necessary to applicate of significant amounts of organic
matter to improve physical and chemical conditions of the Egyptian soil
particularly the newly ones. Therefore, organic can be used for this propose.
The used of organic manures depend on its price in relation of this agronomic
value, composition, environmental condition and the crop characteristics (Ali
and Abdel-Mouty, 2000 and Rizk, 2002). For cowpea plants many
investigators obtained resulted which supported using the organic fertilizers
for vegetables. For example You and Duanwell, 1999; Ribeiro et al., 2000
and Salama, 2002. all of them reported that, the vegetative plant growth responsed
with the organic manures. Moreover, Negm et al., 1998; Taufig and Sudaryono,
1998; You and Duanwell, 1999; Ouda, 2000, Ribeiro et al., 2000 and Salama
2002 on tomato and pepper recorded that, the yield and its constituents of
vegetable were associated with the addition of organic manure at different
rates.

Gibberellic acid increased the plant height, yield, crude protein, total
carbohydrate and p content (Zinson et al., 1998; Bharat-Singh et al., 1998;
Deotale et al., 1998; Sigh et al., 1998; Prasad and Prasad, 1999 Carrera et
al., 2000 and Stolyarov, 2000).
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The aim of this work was to study the effect of organic manure (Nile
compost) mixed with growth regulators (GA substance) on growth, yield
components and yield quality of cowpea plant.

MATERIALS AND METHODS,

Two field experiments were carried out during[two successive growth
seasons of 2000 and 2001 at the Experimental Station of the National
Research Centre, Shalakan, Kalubia Governorat, to study the response of
Cowpea plant to organic manure (Nile compost) and growth regulators(GA
substance) on growth, yield components and yield quality. The chemical
characteristics of the experiments soil are presented in Tabie (1), while
chemical analysis of organic manure (Nile compost) is given in Table (2).

Table (1): Chemical analysis of the experimental soil 2000 and 2001

seasons.
| Chemical analysis 2000 2001
Available K (mg/100g soil) . 0.53 0.57
Available P (mg/100g soil) 5.44 6.31

Total nitrogen (mg/100g soil) 110.35 137.26
CL (meg/L.) 1.21 1.04
Cosz(meg/L.) 3.12 3.76
Na, Co; (meq/L.) 3.19 3.41
Ca Coz(meqg/L.) 2.20 2.38
Organic matter (%) 2.63 2.52
So4 (ppm) 88.03 72.11
Ec (mmhos/cm/25°c) 1.78 1.83
pH 8.10 7.80

The experimental design used in the two growing seasons was a split
- plot design with three replicates. The three rates of organic manure (Nile
compost) were arranged at random in the main piots while, the three
treatments of plant growth regulators were arranged within the sub- plot.
Each sub-plot had an area of 14 m2 with three ridges/plot. In both seasons,

seeds of cowpea (Vigna sinensis, L.)cv. Cream 7 were sown on March 26
and 18 of 2000 and 2001 seasons, respectively. The seeds were sown at 15
cm apart on one side of ridges and thinned to one plant per hill. The GA;
mixed with Nile compost manure and the mixtures were added during
preparing the soil for plantation. The normal cultural practices commonly
used for cowpeas growing in the experimental site.

A random sample of 4 plants were taken from every experimental
plot at 75 days old and plant height, average number of shoots and leaves,
fresh and dry weight of whole plant and its shoots and leaves were recorded.
At harvest time the weight of dry pods per plant and/or as ton/fed. were
recorded.

Also samples of 20 pods from each experimental plot were taken for
measure the average pod length, and for estimate the average weight of 100
dry seeds as g. Finally, samples of dry seeds were taken for chemical
analysis, i. e N, P, and K contents according to the methods of Pregl (1945),
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Troug and Mayer (1939) and Brown and Lilleland (1946), respectively. Also,
Fe, Mn, Zn and cu contents were determined using flame ionization atomic
absorption, spectrometer model 1100 B of Perkin Elemer and according to
the method of Chapman and Pratt (1978). The protein percentage in dry
seeds was accounted by multiplying nitrogen content by 6.25. However, total
carbohydrate was determined according to A.O.A.C. (1975).

All the obtained data were statistically analyzed according to Gomez
and Gomez (1984).

Table (2): The chemical analysis of the used Nile compost.

Character Nile compost
pH 8.5
Ec (mmhos) 5
Organic carbon % 41
Organic matter % 70
Total nitrogen % 2
C/N ratio 1:17
Total phosphorous % 0.6
Total potassium % 1.2
Iron mg/kg 7900
Manganese mg/kg 190
Copper mg/kg 20
Zinc mg/kg 4.75
RESULTS AND DISCUSSION
A: Vegetative growth characters:
1-Effect of Nile compost:

Table (3) shows that additions of organic manure (compost produced
from recycling the agricultural residues) for cowpea plant caused a promotion
effect in plant growth characteristics. In addition with increasing the addition
rate of Nile compost up to 2 ton /fed. resulted in the best values of plant
growth. It means that, the vigor cowpea plant was associated with the
addition of the highest rate of Nile compost. On the contrary, the poorest
values were correlated with that plants no received Nile compost. These
findings were true in both experimental seasons, i.e. 2000 and 2001.

It could be concluded that, in spite of that cowpea plant is one of
the leguminacae which can fixed the atmospheric nitrogen through its
bacterial nodes, but it needs to supply the soil by an external source of
nitrogen such as organic one (Nile compost), hence this source cause a
promotion for building the bacterial nodes on cowpea plant roots. This point
were studied previously by many investigators such as Sangakkara et al.,
1999;You and Duanwell, 1999: Ouda, 2000; Ribeiro et al., 2000 and Salama,
2002. All of them reported that, its necessary to supply leguminacae plant by
nitrogen to increase the activity of bacterial nodes. They also reported that,
organic materials improved soil structures as well as enriches the soil and
stabilizes organic materials that otherwise might contribute to poltution of air,
soil and water.
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Table (3): Effect of organic manure and GA substance on growth of
cowpea plant during two seasons (2000 and 2001).
A- First season.

. Plant No./plant Fresh weight Dry weight
glie compost height Shootheaves[[“:hoots LeavegsT m('g%'e Shoots !Leaves—%zw'e
: {cm) plant _plant
0 44.0 20 10.3 243 29.0 53.3 93 150 243

Control GA;(25 ppm) | 48.3 3.0 16.3 41.7 737 | 1183 | 187 16.3 31.0
° GAs(50 ppm 51.0 5.0 173 303 527 83.0 16.3 12.0 28.3
Average 47.8 33 14.7 32.1 51.8 83.9 138 1414 27.9

0

Nl 50.3 | 3.7 | 153 | 47.7 | 521 | 887 | 11.0 | 213 | 323
e I GA,25 ppm)| 56.0 | 57 | 273 | 483 | 555 | 1038 | 160 | 223 | 383

(‘1’;’;"5’,22‘) GA3(50ppm)| 57.7 | 47 | 213 | 700 | 59.5 | 1295 | 200 | 157 | 3857
[ Average | 54.7 | 47 | 213 [ 553 | 557 | 111.0 | 157 | 198 | 354

Nie 0 513 | 43 | 120 | 360 | 467 | 827 | 120 | 167 | 287
compost |GALZ5 ppml| 643 | 73 | 267 | 57.0 | 487 | 1067 | 200 | 223 | 423

(2tonifed,) | A5 ppm) | 67.0 50 | 363 | 750 | 767 | 1817 { 233 | 217 450

) Average 60.9 56 25.0 56.0 57.7 113.7 18.4 20.2 38.7
Averages 0 48.6 33 126 36.0 426 78.6 10.8 17.7 28.4
of growth { GA,(25 ppmy | 56.2 | 53 | 234 | 490 | 596 | 1086 | 172 | 200 | 37.2
regulators | GA,(50 ppm) | 586 | 49 | 250 | 584 | 629 | 121.4 | 199 | 164 | 363
LSD. at Compost 3.6 13 72 134 14.4 21.6 33 38 5.0
of 1a Growth 26 1.1 4.5 10.7 11.9 18.7 27 27 48

S level e raction 4.5 1.9 7.9 186 | 207 | 272 | NS. 4.7 NS.
B- Second season.
Plant
Nile compost GA; height| No./plant Fresh weight (g) Dry weight (g)
{cm)
Whole Whole
h
Shoots|Leaves(Shoots|l_eaves, piant Shoots|Leaves plant
0 57.0 8.3 263 [293] 630 [ 933 [ 107 143 | 250
Control |-CA:25 ppm) | 61.6 8.3 353 [433( 717 | 1150 ) 167 147 | 313

GAy(50ppm) | 94.0 | 113 | 67.7 [68.3| 1080 | 176.3 | 123 | 227 | 350
Average 709 | 93 | 398 |470] 809 | 1279 | 132 | 172 | 304

i 0 931 | 103 | 37.3 |600| 750 | 1350 | 13.7 | 15.0 | 287
Nite compost] GAy25 ppm) | 58.3 | 73 | 247 |510] 873 | 1383 | 133 | 223 | 357
(Ttonsfed.) [ GA3(50ppm) | 63.1 | 93 | 59.0 |51.3[ 67.0 | 1183 | 113 | 19.3 | 307
Average 71.5 | 90 | 403 [54.1] 76.4 | 1306 | 128 | 189 | 31.7
0 80.7 | 10.7 | 417 |58.0] 99.0 | 157.0 | 10.3 | 18.0 | 283
Nile compost] GAy(25 ppm) | 77.5 | 107 | 363 |66.3| 967 | 163.0 | 123 | 193 | 317
(2tonvfed.) | GAy(50ppm) | 90.2 | 133 | 81.0 |453| 1157 | 1610 | 133 | 237 | 370
Average 828 | 116 { 530 |566] 1038 | 160.3 | 120 | 203 | 323
Averages of 0 769 | 98 | 351 |491| 790 | 1281 | 116 | 158 | 273
growth | GA,(25 ppm) | ©5.8 | 88 | 321 |536( 852 | 1388 | 141 | 188 | 329
regulators | GA,(50ppm) | 82.4 | 113 | 658 {550 96.9 | 151.9 | 123 | 219 | 34.2
Compost 75 10 | 56 |74 | NS. | NS. | NS. | NS. | NS
[‘S'Ea(v:: 5% Growth 132 | 13 | 59 [NS | NS | NS | 19 21 28
Tnteracton | 22.9 | N.S. | 103 |266{ 253 | 351 | 34 36 48

2-Effect of GA substances:

The presented data in Table (3) indicates that treating cowpea
plant by GA; as mixed it with organic fertilizer before sowing caused an
enhancement in criteria of vegetative growth of cowpea plant if compared
with the control plants. These results held good for all plant growth elements
in two seasons. The obtained data also reveals that, the most favorable
concentration of external application of GA substance for cowpea piant is 50
ppm. Whereas, using this concentration gave the most vigor plant growth
compared to the control treatments. However, the variation within the
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treatment of 50 ppm and control one were enough to reach the 5% level of
significant with exception of fresh weight of whole plant and its organic in
second season (2001).

It could be summarized that, the external application of GA substance
increased the vegetative growth of cowpea plant if mixed with organic
manure at 50 ppm.

The promotive effect of GA; on plant growth was confirmed by Clua
et al., 1997; Ogbonna and Abraham, 1989; Deotale et al., 1998; Singh et al.,
1988 and Stolyarov, 2000. The present increase in plant height was partly to
more height of the intemodes and partly to the large number of elongated
internodes than the untreated plants. This increase could be explained as
GAs promotes cell elongation by increasing the plasticity of young cell wall
and /or cell division (Salisbury and Rose, 1969).

3-Effect of the interaction treatments:

The interaction between organic manure (Nile compost) at different
rates, i.e. 0,1 and 2 tonsf/fed. and the application of GA substances as a
promotion growth regulators at 3 concentration, i.e. 0,25 and 50 ppm
significantly affected the plant growth characters of cowpea plant in both
seasons of 2000 and 2001. However, the best growth was resulted from that
plants received organic compost at highest rate {2 tonsffed.) plus addition of
GA substance at concentration of 50 ppm. whereas, these plants recorded
the highest values of plant height, average number of shoots and leaves,
fresh and dry weight of whole and its organs. These results are similar in
experiments of 2000 and 2001.

B: Pods yield and its components:
1-Effect of Nile compost:

The obtained data (Table 4 and Fig. 1) demonstrated that, supplying
cowpea plant by Nile compost as organic fertilizer increased the values of
total pods yield and its different components compared to that plants no
applied organic fertilizer. Moreover, the values of yield parameters increased
to reach highest values with addition 2 tons/fed. These results were true in
both two seasons. The heaviest tonnage per fed. of dry seeds of cowpea
(2.364 and 2.592 for 1 st and 2 nd seasons) as well as the highest number of
pods/ plant and the heaviest weight of 100 dry seeds all of them were
associated with addition organic manure at rates of 2 tons/fed.

It is well known that, with increasing the rate of organic addition, the
solubility and availability of macro and micro elements increase, hence the
plant absorbed its requirements which reflect on plant growth and its yield.
Also, it is worth to mentioned that, good effect of organic fertilizer in
increasing leguminacae plant growth parameter may be mainly due to
improving root rhizosphere condition, i.e. soil structure and moisture content
(Awad, et al., 1993). in addition, adding organic fertilizer had beneficial return
to increase population of microorganism especially in the surface layer- root
rihzosphere, that produce substances which stimulate plant growth.
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Other investigators had a good accordance of the obtained data (You
and Duanwel 1999; Kandasawy et al., 2000; Karmegam and Daniel 2000;
Ouda 2000; Ribeiro et al., 2000 and Salama, 2002).

2-Effect of GA substances:

During the experimental seasons of 2000 and 2001, the obtained
data (Table 4 and Fig. 2) conceming to the effect of GA; application on the
pods yield and its components reveals that plants received GA substance
recorded heavier pods yield, longer pods, outhumber pods per plant as well
as the heavier weight of 100 dry seeds if compared to the control treatment.
Moreover, with increasing the concentration of GA substance resulted in the
highest values of the previous parameters. These results held well in the two
experimental seasons. It could be concluded that, the heaviest dry seeds
yield (2.144 and 2.342 tons/fed. In 1st _and 2 nd seasons) were harvested
from that cowpea plants applied by GA; at concentration of 50 ppm. The
statistical analysis of the obtained data indicate that, the variation within the 3
treatments of GA substances were enough to reach 5% level of significant.
These were true in both experiments for pods vield and its components,
except the length of pod in 2nd season.

Generally, the obtained data are in good accordance with that of
Singh and Sharma, 1996 whe found that the highest seed yields of cowpea
(1.19 and 1.32 ton/ ha) were obtained with 40 ppm (GA;). Other
investigators had a good accordance of the obtained data (Bhat and Singh,
1997, Bharat-Singh et al., 1998; Deotale et al, 1998; Sigh et al., 1998;
Carrera et al., 2000 and Stolyarov, 2000).

3-Effect of the interaction treatments:

The interaction within organic manure and GA substance treatments
had a statistically significant effect on the pods yield and its components of
cowpea (Table 4 and Fig. 3). These were true in two experimental seasons
for average number of pods/plant, weight of 100 dry seeds, weight of pods as
well as weight of dry seeds as tons/fed. Generally, the heaviest pods yield,
dry seeds yield, average weight of 100 dry seeds, the outnumbered of pods
/plant as well as the longest pod all of them were resulted when cowpea plant
received 2 tons/ fed. of Nite compost and 50 ppm of GA substances. These
results were true in experiments of 2000 and 2001.

C: Nutritional values of dry seeds yield:
1-Effect of Nile compost:

Table (5) shows clearly that the content of total carbohydrate, total
protein, as well as nutritional elements (N, P, K, Fe, Mn, Zn and Cu)in
tissues of seeds yield increased with addition Nile compost if compared with
that plants no received Nile compost (control). In addition the increasing rate
of Nile compost, the content of the previous nutritional values increased. It
means that the highest percentage of total carbohydrate and total protein
were associated with supplying 2 tons/fed. of Nile compost. The behavior of
N, P and K as major elements as well as Fe, Mn, Zn and Cu as micro
elements followed the same order of change like total carbohydrates and /or
total protein.
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Table (5): Effect of organic manure and GA substance on the nutritional
values of cowpea yield during two seasons (2000 and 2001).

A-First season.

Carbo- #, % ~ ppm
Nile compost ~ GAs |\ yrate PrOIN T T K TFe [Wn| 2Zn | Cu
o 2083 | 20.38 | 3.26 | 0.432 | 2.107 | 5.97 |0.171 0.151 |0.130
Control GA(25 ppm 3000 | 2002 | 320 0440 | 2267 | 6.59 |0.196] 0.194 |0.146
IGA,(50 ppm) 3020 | 23.54 | 377 0.472 | 2.330 | 7.20 |0.210 0.204 [0.162
|Average 30.01 21.31 | 341 ) 0.448 | 2.234 | 6.59 ]10.192] 0.183 |0.150
o 30.03 20.69 | 3.31 1 0459 | 2413 (7.49|0.185| 0.161 |0.175
Nile  compostiGAy(25 ppm 30.17 24.75 | 3.86 | 0.473 | 2.333 | 7.46 |0.224{ 0.203 |0.191
tonffed)  |GA3(50 ppm) 3110 | 27.23 {436 | 0.491 | 2.443 | 7.87 |0.235) 0.212 [0.214
Average 3043 [ 24.22 | 388 | 0.474 | 2.397 | 7.61 [0.215] 0.192 [0.190
0 3033 | 21.00 | 3.36 | 0449 | 2.390 | 8.01 |0.202] 0.177 |0.202
Nile composugA,gzs ppm) 3217 | 28.17 {451 ] 0.527 | 2.430 | 8.06 |0.243] 0.219 |0.219
2 ton/fed.) (50 ppm 32.53 30.15 | 4.82 | 0.539 | 2.507 | 8.72 {0.256| 0.238 |0.235
IAverage 31.67 26.44 | 423 | 0.505 | 2.442 | 8.26 ]0.234] 0.211 |0.220
Averages  of0 30.06 | 20.69 | 3.31] 0.446 | 2.303 | 7.15 [0.185] 0.163 |0.169
growth GAJ(25 ppm) | 3078 | 24.31 (3.89 | 0.480 [ 2343 |7.37 [0.221 0.205 |0.185
regulators  IGA;(50 ppm) 3228 | 26.97 | 4.32| 0501 | 2.427 |7.93 [0.234| 0.218 |0.203
L SD. ar sycomeost 0.51 369 | 059 0032 | 0.036 | 0.85 |0.007| 0.011 |0.003
ovel Growth 0.43 1.88 | 0.30| 0.015 | 0.037 | 0.33 [0.008| 0.008 |0.005
nteraction 0.74 325 | 052 0027 | 0.083 {NS. NS | NS. |NS.

B-Second season.

. Carboh- . % ppm
ile compost GAs ydrate ProtemLN P K TFe TWnl zn T Cu
0 29.27 19.48 | 3.12 | 0.439 | 2.080 | 6.13 |0.166| 0.152 (0.122

Control GAy(25 ppm 29.77 20.10 | 3.22 | 0.485 | 2.237 | 6.86 (0.202] 0.198 |0.136
GAy(50 ppm) 30.10 26.69 |4.27 | 0.483 | 2.280 ) 7.17 |0.209| 0.207 [0.154

Average 29.71 22.09 | 3.53 ] 0469 | 2.199 | 6.73 |0.192| 0.186 [0.137
0 30.10 2279 | 3.65| 0.445 | 2.180 | 6.32 {0.177] 0.179 [0.135
Nile compost | GA3(25 ppm) 30.43 26.42 1423 | 0.508 | 2.337 | 7.50 (0.214| 0.210 [0.184
(1ton/fed.) | GA3(50 ppm 31.13 26.42 | 4.23 ] 0.513 | 2480 | 7.72 (0.226] 0.214 }0.202

Average 30.56 25.21 | 403 0468 | 2.332 |7.18 [0.2068( 0.201 [0.174
0 30.00 25.88 | 414 | 0.462 | 2250 [ 6.35 [0.208] 0.177 [0.159

Nile compost | GAy(25 ppm)| 31.50 | 26.58 |4.25 | 0.548 | 2523 | 8.08 [0.230| 0.228 |0.217
(2tonifed) [GA,(50ppm) | 32.87 | 32.38 {518 0.588 | 2.537 | 8.70 [0.254] 0.240 |0.235

Average 31.46 28.28 | 4.52 | 0.533 | 2.437 | 7.71 [0.230] 0.215 |0.204
Averages of 0 29.79 2272 | 3.63 ) 0.448 | 2.170 | 6.27 {0.183| 0.169 |0.139

growth | GAy(25 ppm)| 30.57 | 24.37 |3.90 | 0.513 | 2.366 | 7.49 |0.215| 0.212 [0.179
_regulators [ GA,{50ppm) | 31.37 | 28.40 | 4.56 | 0.528 | 2.432 | 7.86 |0.230| 0.221 |0.197

LS.D. at 5% Compost 0.38 1.89 | 030 0.013 | 0.145 | 0.34 [0.006] 0.015 |0.007
) .le.vel ° Growth 0.43 1.74 |0.28 | 0.014 | 0.064 | 0.26 |0.006| 0.011 (0.008
Interaction 0.74 3.01 [048) 0025 | NS. |045|NS. | NS. (0013

Generally, applying the organic manure at high rate, i.e. 2 tons/fed. of
Nile compost gave the highest contents of nutritional elements. This effect
could be resulted from the increase elements in the soil at rooting zone,
consequently the uptake of these elements increased in plant tissues.

The role of the organic fertilizer for increasing the nutritional values
were investigated by many works (Gowda et al., 1998; Negm et al., 1998,
Olayinka et al., 1998; Xu et al., 2000 and Salama 2002).

2-Effect of GA substances:

Addition of GA substances in growing media of cowpea plant as
mixing it with organic manure had a statistical significant effect on nutritional
values of dry seeds compared with the control treatment in the two
experimental seasons (Table, 5). Moreover, the total carbohydrate, total
protein, the concentration of N, P, K, Fe, Mn, Zn and Cu, their highest values
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were associated with addition of 50 ppm of GA substances. These findings
held well in experiment of 2000 and 2001. It known that GA; is a promotion
hormone, caused an increase in vegetative growth, i.e. leaves area, plant
height, number of leaves and weight of whole plant as well as enhancing the
processes of photosynthesis and lastly increased the accumulation of feeding
elements in the storage organ, i.e. pods and seeds of cowpea. Many
investigators had the same trend of that results which obtained here (Clua et
al., 1997 and Prasad and Prasad, 1999) who reported that GA; significantly
increased protein content, carbohydrate and some nutritional elements in
plant tissues.

3-Effect of the interactions treatment:

The interaction treatments of organic manure (Nile compost) at rates
of 0,1 and 2 tons/fed. with addition GA substances at concentration of 0,25
and 50 ppm had a slight significant effect on some nutritional values of
cowpea seeds (Table 5). However, only total carbohydrate, total protein, N
and P (in the two seasons) as well as K in 1 st season and Cu in 2 nd only all
of them significantly responsed to the mixture of organic and GA substances.

Generally at different rates of organic fertilizer, addition GA
substances resulted in an increase in the nutritional parameters. By other
means, the highest values of total carbohydrate, total protein, N, P, K, Fe,
Mn, Zn and Cu were recorded in yield of that plants supplied Nile compost at
2 ton/fed. and GA substance at concentration of 50 ppm. These findings are
in good accordance in the two experimental seasons.
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