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ABSTRACT

Three legume pasture species were evaluated as pasture plants under the
climatic conditions of Mariout region, North Egypt. Two ficld experiment were
carricd out during 2002 and 2003 summer seasons at Mariout Experimental
Station Farm to study the effect of three phosphorus levels (0, 40 and 80 kg
P,0s/fed.) on some growth parameters and forage yield of three leguminous
pasture species: Cyamopsis tetragonoloba (S}, Clitoria ternatea (S;) and
Dolichus lablab (Ss). Treatments were laid out in a Split Plot Design in three
replicates.

Results revealed the following:

I- Most of growth characters and forage yield of the different legume pasture
species under study were enhanced by increasing phosphorus levels,

2-  Dolichus lablab was superior in some studied growth parameters as plant
height, No. of branches per plant, leaf area per plant and leaf area index.
Whereas, Cyamopsis tetragonoloba was superior in leaf: stem ratio and the
specific leaf weight as compared with the other studied plant species.

3- Highest fresh and dry forage yields was recorded for Dolichus lablab. Such
trend was noticed in the two cuts taken.

4- Ttis obvious clear that Clitoria ternatea had the lowest growth characters and
forage yield.
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INTRODUCTION

Pressurc on land resources, lack of improved forage species, and
improper management practices has led to shortages and poor quality of forage
for animal production in Egypt. The situation is even worse under new reclaimed
soils conditions, especially during the dry season “summer season”.The use of
untraditional summer forage legumes such as Cyamopsis tetragonoloba, Clitoria
ternatea and Dolichus lablab in animal feeding is considered as a solution to this
problem. Relatively anticipated high feeding value, possession of a deep tap root,
and N-fixing ability are three important desirable characters common for these

leguminous species.
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There is thought to be direct effect of phosphorus on nitrogen fixation by
legumes because the concentration of phosphorus coinciding with maximum
legume production is usually less than that corresponding to maximum nitrogen
concentration (Andrew 1976). Moreover, legume species are known to be of high
demands for phosphorus, due to their production of compounds containing
protein, of which phosphorus is an important constituent (Al-Abdulsalam and Al-
Tahir 1991 and Abou-deva et al, 1999). Silva and Faria (1989) studied the
response of some tropical forage legumes included Clitoria ternatea to P fertilizer
application rates of 0 or 60 Kg P,Osha. They stated that average yields over
species and years were 2.58 t with and 2.53 t without P fertilizer application.
They also found that applied P increased the average plant content of P from
0.19% to 0.22%. Seeds of Lablab purpureus were inoculated with Rhizobium and
given 0 or 230 Kg P, Osha. Herbage yield was 31 t /ha without phosphorus
fertilizer or rhyzobium inoculation and from 46:51 t in all other treatments (Abdel
Magid 1992). Moreover, fresh and dry forage yield of pigeon pea (whole plant,
leaves and stems) showed an increase in relation to the increase in phosphorus
rates up to 45 Kg/fed (Reiad et af,, 2001). Furthermore, Abou-deya et al., (1999)
pointed out that both growth and forage yicld parameters of different pasture
legume species as Vigna luteola, Vigna oblingifolia and Macroptilum lathyroids
were increased by increasing PK rates. Also, slight increase in growth parameters
of Cyamopsis tetragonoloba was observed as a result of P foliar spray (El-
Toukhy and El-Houssini 2005). Application of phosphorus fertilizer improved
growth parameters as well as forage yield of most forage legumes. Many
investigators came to similar conclusion among whom were Ibrahim ef al,, 1996
on Clitoria ternatea and Lablab purpureous, Carsky et al, 2001 on Lablab
purpureous, Andrew and Robins, 1969 on some tropical pasture legumes, Munir
et al., 2003 on Vicia narbonensis, and Owolade et al, 2006 on Vigna
unguiculata,

Although the importance of phosphorus fertilizer to legumes has been
recognized worldwide (Jin et al, 1992; Mugwira and Hague, 1993). Such
information is still very scanty in Egypt. Therefore, the objective of this study is
to determine the effects of different phosphorus levels on growth and forage
productivity of some pasture legume species under reclaimed soils conditions.

MATERJAL AND METHODS

The present investigation was conducted at Mariout Research Station,
Desert Research Center, North western Coast of Egypt, during the two successive
summer seasons of 2002 and 2003. Soil of the experimental site is characterized
as sandy clay loam texture with PH of 8.3 and EC of 2.98 mmhos/cm having
46.56 % caleium carbonate. The stydied treatments were nine combinations of
three pasture leguminous species (Cyamopsis tetragonoloba , Clitoria ternatea L.
and Dolichus lablab) and three levels of phosphorus fertilizer (0,40,and 30 kg
P,Qs/fed). The experiment was laid out in a split plot design where plant species
randomly located in the main plots and phosphorus fertilizer levels were devoted
to the subplots, the treatments were replicated thrice. Experimental unit area was
3x 3.5 m (10.5 m®) contaning 6 ridges of 60 cm apart. Seeds of all plant species
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under study were sown on May 172 and June 11% in 2002 and 2003 growing
seasons, respectively. Total amount of phosphorus fertilizer was applied during
soil preparation in form of Calcium superphosphat (15.5%P;0s). A basal
application of 40 Kg N/fed. was added as ammonium sulfate (20.6 90 N) at the
seedling stage. Plots were hand weeded frequently.

The first cut was taken at 70 days from sowing and the second one was
harvested after 45 days from the first cut during the two seasons.

To monitor changes in above ground vegetative parts, ten guarded piants
were randomly chosen from the interior of the plot border at before each cut and
scparated into leaves and stems to determine various vegetative characters including
plant height {cm),No. of branches/plant, leaf area/plant (dm?) , leaf area index (LAI),
leaf : stem ratio and specific leaf weight {mg/cm”). All plants of each experimental
unit werc harvested to determine fresh and dry forage yields of leaves, stems and
whole plant in t/fed. The fresh vegetative sampies were oven-dry in an air forced oven
at 103 C for 3 hours or until constant dry weight, then dry matter percentage was used
for estimating dry forage yield and its components.

Data were exposed to the proper statistical analysis of variance of a split plot
design according to the procedures outlined by Snedecor and Cocluan (1985) using
computer statistical program Co-STAT. Treatment means were compared by Lest
Significant Differences (L.S.D.) test at 5% level of probability. Data of the two
seasons was tested using homogeneity test which was valid for the combined analysis.

RESULTS AND DISCUSSION

1-Plant species:
a- Growth parameters:

_ Generally, it is obviously clear from results illustrated in Table (1) that
the three legume pasture species under study varied in their ability to grow under
the prevailing environmental conditions of Mariout region. Data obtained
indicated that Dolichus lablab was significantly superior in most of studied
growth parameters as plant height No. of branches/plant, leaf area, leaf area
index and specific leaf weight. Whereas, it had the lowest value of leaf : stem
ratic compared to each of the other two plant species (Cyamops.s tetragonoloba
and Clitoria ternatea). Such trend was observed in such of the two cuts harvested
in the two experimentation years.

b- Forage yield:

Data presented in Table (2) indicate that fresh and dry forage yields of
the three pasture legume species under study were significantly differed. This
significant effect was clearly observed in all traits measured in the first cut.
Whereas, in the second one stem fresh and dry yields as well as total fresh forage
yield were only significantly responded in favour of Dolichus lablab. It could be
noticed that Dolichus lablab surpassed the other two pasture plant specics of
Cyamapsis tetragonoloba and Clitoria ternatea in both of the total fresh and dry
forage yields. Such trend was detected in each of the two cuts taken. The three
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tested forage plant species could be arranged in a descending order regarding
forage vyicld and its components as follows: Dolichus lablab, Cyamopsis
tetragonoloba and Clitoria ternatea. This may be atiributed to the differences
among studied species in their genetical make up and their growth habit. In this
respect, Abou-deya et al. (1999) studied the response of three pasture legumes of
Vigna luteola, Vigna oblingifolia and Macroptilum lathyroids to different levels
of PK fertilization. They revealed that Vigina oblingifolia produced the highest
total fresh and dry forage yields compared with the other two studied species.

Table (1): Studied growth measurements of three pasture legume species at
different cuts combmed over the two years of 2002 and 2003

Plant species
S: | 8 | LSD 5%
_ First cut

Plant height (cm) 103 20
| No. of branches / Iant . 5.2 2.2
| Leaf area /plant (dm %) ) . 13.6
| Leaf area index . 0.887 1.361
| Leaf : stem ratio ) 23 1.0

SLW(mg/cm®) . 2.43 3.78
Second cut

Plant height (cm) 152

No. of branches lplant . . 3.0

Leaf area /plant (dm®) . ) 275

Leaf area index . . 27
| Leaf : stem ratio ; . 1.1

SLW(mg/cm®) . . 2.84

Si = Cyamopsis tetragonoleba, S; = Clitoria ternatea, S;= Do[ichus Iabi and
SLW = Specific Leaf Weight

2-Phosphorus fertilization:
a- Growth parameters:

The tested growth parameters of the three forage plant species under study
were increased by increasing P application levels (Table 3). Such increase was
sigrificant for plant height and No. of branches/plant in the two cuts taken. While, leaf
. stem ratio increased significantly in the first cut only. Combined analysis data
revealed that P application at rate of 80 Kg P,Os/fed gave the highest values of studied
growth parameters. The stimulatory effect of phosphorus which noticed in ail growth
characters may be due to its role in enhancing metabolic processes such as
photosynthesis, starch synthesis, glycolysis and synthesis of fats and proteins and the
other required plant components. Phosphorus is also found in plants as a constituent
of nucleic acids, phospholipids, coenzymes and the high-energy phosphate
compounds. This was in accordance with the results of Silva ef al. {1989) on Clitoria
ternatea, Abdel Maged (1992) on Lablab purpureus, Abou-deya et al. (1999) on
some pasture legume species as well as El-Toukhy and El-Houssini (2005) on
Cvamopsis tetragonoloba.
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Table (2): Some forage yield measurcments of three pasture legume species
at different cuts {Combined analysis of 2002 and 2003 growing

seasons)

Plant species

51

S | 8

First cut

Fresh yield of leaves (Ton/fed.)

Dry vield of Ieaves (Ton/fed.)

Stem fresh yield (Ton/fed.)

Stem dry yield (Ton/fed.)

Total fresh forage yield (Ton/fed.)
{ Total dry forage vield (Ton/fed.)

0.296
0.043
0.196
0.052
0.491
0.056

0.045
0.013
0.028
0.006
0.084
0.019

0.277
0.068
0.321
0.033
0.597
0.102

Second cut

Fresh vield of leaves (Ton/fed.)
| Dry yield of leaves (Ton/fed.)
| Stern fresh yield (Ton/fed.)
Stem dry yield (Ton/fed.)
| Total fresh forage yield (Ton/fed.)
ge vield {Ton/fed.)

0.996
0.201
0.473
0.184
1.439
0.385

0.744
0.185
0.300
0.062
1.043

0.247

1.175
0.196
1.345
0.071
2.520

Table (3): Some growth parameters of three pasture legame species as
affected by phosphorus levels of the two cuts combined over the

two growing ears of 2002 and 2003

40

|

80

First cut

Plant height {cm)
o. of branches/plant

iLeaf : Stem ratio

69
4.0
8.85

0.88

1.9
3.03

69
4.0
8.68
0.87
23
2.86

Second cut

[Plant height (cm)

No. of branches/plant
Leaf area/plant (dm?)
Leaf area index

b- Forage yield:

94
6
19.0
2.3
22
2.60

95

245

Data clarified that increasing phosphorus levels from 0 to 80 Kg
P,0s/fed exerted positive effect on the studied forage yicld characters for each cut
(Table 4). All tested forage yicld parameters were significantly increased as
phosphorus rates increased. This significant effect was observed in all of the
studied forage yield traits measured in the two cuts except for stem fresh and dry
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yields harvested in the first cut. This increase may be due to the adequate supply
of phosphorus for plants requirements. Which was unavailable to plants under the
calcarcous soil conditions of pH more than 7. Furthermore P helps the plants to
enhance and develop more extensive functional root system, which absorb more
water and nutrients from deeper soil layers. Such effect stimulate photosynthetic
activity and translocation of metabolites consequently which increased the studied
parameters, These findings are in a good line with those reported by Ibrahim er af.
(1996) on Clitoria ternata and Lablab purpureous, Abou-deya et al. (1999) on
some pasture legume species, Carsky er al (2001) on Lablab purpureous,
Androw and Robins (1969) on some tropical pasture legumes, Munir et al. (2003)
on Vicia narbonensis and Owolade et al. (2006) on Vigna unguiculata.

3- The interaction between species and phosphorus levels:

It is worthnoting to mention that the interaction between the two main
factors under the present study (legume pasture species and phosphorus levels)
scemned 10 be of no specific effect on the studied grow parameters and forage
yield, So, data of the interaction were excluded and implies that each factor acts
independently.

Table (4): Some forage yield measurements of three pasture legume species
as affected by phosphorus levels at different cuts (Combined
analysis of 2002 & 2003 prowing seasons)

Phosphorus levels (Kg P, O/
fed,)
0 | 40 ]
First cut
| Fresh yield of leaves (Ton/fed.) 0.145 0.156
| Dry yield of leaves (Ton/fed.) 0.029 0.032
i Stem fresh yield (Ton/fed.) 0.132 0.140
| Stem dry yield (Ton/fed.) 0.022 0.023
| Total fresh forage yield (Ton/fed) | 0.260 | 0.296
! Total dry forage yield (Ton/fed.) 0.044 (.057
i Second cut

| Fresh yield of leaves (Ton/fed.) 0.795 0.834
| Dry yield of leaves (Ton/fed.) 0.155 0.203
Stem fresh yield (Ton/fed.) 0.535 0.734
Stem dry yield (Ton/fed.) 0.089 0.101
4 Total fresh forage yield (Ton/fed.) 1.230 1.729
Total dry forage yield (Ton/fed.) 0247 | 0305 |
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