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ABSTRACT

Two field experiments were conducted at the Research Farm of Faculty of
Agriculture, Suez Cana! University at Al-lsmailia during 2003/2004 and 2004/2005
winter seasons. The present investigation aimed to study the effect of sowing date,
different rates of phosphorus fertilization and biofertilization with Phosphoren on seed
yield and its attributes of berseem mutti-cut (Meskawi) Helaly cv. in sandy soil under
sprinkling irngation systern, A split-split plot design with four replicates was used in
both seasons.

The resuits revealed that early sowing date (5™ Oct.) increased significantly
number of stems/plant, number of heads/ 10 plants, seed weight/10 plants {g) , 1000-
seed weight (g), seed and straw yields in both seasons. Concerning seed yield
(kg/fad), the superiority of the first sowing date (5" Oct.) over the seccnd (20™ Oct )
and the last sowing date (4‘h Nov.) reached 8.1%% and 14.74% in the first season and
11.97% and 18.93% in the second season, respectively.

In general, increasing the levels of phosphorus increased significantly seed
yield and its attributes. Applying P fertilizer up to 31.0 and 46.5 kg P205/fad to clover
plants increased seed yield about 19.79 and 26.12% in the first season and about
20.20 and 26.28% in the second season, respectively, compared with 15.5 kg
P2C5/fad.

Phosphoren had significant favorable effects on all traits. Seed yield Kg/fad
and straw yield ton/fad increased significantly by 5.84 and 5.72% in 2003/2004 and
by 6.39 and 6.93% in 2004/2005 seasons, respectively, compared with untreated
plants.

The treatment combination of 46.5 kg P205/fad and Phosphoren increased
significantly seed yields by 31.92 and 32.77% in 2003/2004 and 2004/2005 seasons,
respectively, in comparson with treatment combination of 155 kg P205/Had and
without Phosphoren.

Seed yields in both seasons were positively and highly significantly correlated
with number of stems/plant, numnber of heads/10 plants, seed weight/10plants {g),
1000-seed weight{g), specific seed weight, seed and straw yields.

Path analysis of both seasons showed that seed weight/ 10 plants (g) and its
interaction with 1000-seed weight (g) and number of heads/ 10 plants were the main
source of yield variation. The direct effects were 37.49, 25.37 and 11.69% in the first
season and were 25.25, 21.98 and 186.52% in the second season, respectively,.

INTRODUCTION

Egyptian clover is the most important forage crop for irrigated areas
in Egypt. 't plays a vital role in the sustainability of agriculture. It is an
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excellent plant for suppressing and controlling devastating weeds. It is an
environmentally fiendly crop where minimum or no pesticides are used. It is
the major seed export crop (more than 12000 tones) and it occupies about
one third of the cultivated area in Egypt { between two to three millions fad)
as full-season and short-season crop as well as area devoted to seed
production during winter (El-Nahrawy, 2005). The totai seed production is
about 300000 ardabs, with an average of about 1.2 ardab/fad which is,
clearly, very low. This is one of the main problems that confront berseem
production in Egypt. As expected, some of the factors affecting seed yield
are sowing date and, also, phosphorus fertilization and biofertilization,

Respecting the effect of sowing date on seed yield and its quality,
many investigators in different locations in Egypt indicated the optimum
sowing date (from 1% to 15" Oct)) that gave the highest seed production.
Gaballah (1996) found that eary planting (1* or 15" Oct.) increased number
of stems/plant, seed and straw yields compared to later planting (1™ and 15"
Nov.). Mohamed (1986) reported that the number of shoots/plant were, also,
higher at the first sowing date (5" Oct.) compared with 20 Oct. and 5" Nov.
In the same direction, Attaran (1991) found that early sowing increased seed
yield (maximum 0.92¢/ha) compared with later sowing. Moreover, Taneja ef a/
(1994) noticed that delaying sowing of Egyptian clover decreased nodulation
and N content of nodules/plant and as a result of that, seed yield and its
attributes were decreased. Meanwhile, in India, Tiwana and Bhullar (1987)
found that the maximum seed yield of berseem (0.49 t/ha) was obtained from
the crop sown in the 1% week of Nov. compared with 0.28 t from the crop
sown in the 1% week of Feb. Kandil (1978), also, investigated the influence of
three planting dates i.e mid-August, mid-September and mid-October on
berseem seed yield. He reveled that when planting was early, number of
stems/plant, number of heads/plant, specific gravity and straw and seed
yields/fad were significantly increased. Taneja et af (1991) and Bark and
Mukherjee (1990) showed that seed yield of Egyptian clover decreased when
sowing date was later than 15" or 20™ December, respectively. On the other
hand, Gaballah (1996) did not find any effect of sowing date on number of
heads/m2, 1000-seed weight and specific seed weight. Moreover,
Singh(1979) showed that berseem seed yield was not affected much by
sowing dates, but delaying sowing dates resulted in an increase in number of
heads/plant (Kandil, 1873).

Regarding the effect of phosphorus fertilization on yield and its
attributes, Marchener (1995) and Prasad and Power (1997) reported that
phosphorus involved in energy transfer process in both photosynthesis and
respiration. This, in tum, increased the amount of metabolites translocated
from the source to sink. Tawfiq and Mohamed (1988) indicated that
increasing P rates from 0 to 180kg P;Os/ha increased significantly berseem
yield and 1000-seed weight. Also, Robtsov and Madatov (1991) noticed that
seed yield of berseem was increased by 31.6% due to addition of 60kg
P.O¢/ha. In the same direction, Taneja ef af (1991) concluded that berseem
seed yield was the highest when 75 kg P;Os/ha was applied. Compared with
unfertilized check plots, the number of heads/m?, seed and straw yields/fad
were significantly increased by application of 15.5 or 31.0 kg P;Os/fad
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{Gaballah, 1996). Moreover, Gaballah (2001) noticed that number of
stems/plant, specific seed weight, straw and seed yields and their attributes
were significantly increased by increasing P rates from 15.5 to 46.5 kg
P,0Osffad. Virender-Sardana and Narwal {1999) reporied that the application
of 80 P,0s/ha significantly increased the fodder and seed yields of Egyptian
clover over control. In addition, Nadian et al (2005) reported that the dry
mass of shoots and roots were significantly increased by phosphorus
application to Egyptian clover.

On the other hand, Singh (1979) found that application of 120 kg
P,0sha had no significant effect on seed production. Also, Aly (1989)
reported that the differences among these phosphorus rates (0, 15.5 and
31.0 kg P,0sffad) applied to berseem were not significant. In the same
direction, Gaballa (1996) indicated that the phosphorus did not exert any
significant effect on specific seed weight and 1000-seed weight (g).

Application of biofertilizers increases the efficiency of the soil on the
gains of total nitrogen and organic carbon, improvement of water stabie
aggregates and stimulation of CO, evolution and microbiological counts, i.e.
total bacteria, fungi, actinomycetes and aercbic cellulose decomposers
(HMashem, 1999). Also, Verma and Mouli {1995) reported that biofertilizers
enhanced nitrogen fixation (symbiotic systems, nodule-forming; symbiotic
systems, non nodule-forming; nen-symbiotic  systems), phosphate
solubilizers, and organic matter decomposers. On the other hand, EI-
Akabawy (2000) revealed that phosphorine (P-dissolving bacteria) could
compensate the plant with more than half the recommended rates of the
mineral nitrogenous and phosphatic fertilizers and as a result of that, it
improved the yield and its quality of Egyptian clover [Trifolium alexandrinumy.
in the same direction, Hashem and Wassif {1999) showed that biofertilizer,
either in the form of non-symbiotic nitrogen fixing bacteria (Nb) or phosphate
dissolving bacteria {Pb}, individually or in combination of both had significant
effects on nitrogenase activity and clover production. Also, seed inoculation
of Egyptian clover with biofertilizer (phosphate solubilizer bacteria) produced
significantly higher yields over the uninoculated control (Sharma and
Agrawal, 2003). Moreover, pod yield of Faba bean, i.e. number of pods,
average pod weight and green pod yield, were highest with phosphorene (1
kg/fed) combined with 200 kg superphosphate/fed (Abdala, 2002).

The main goal of the present investigation was to study the effect of
sowing date, different rates of phosphorus fertilization and biofertilization with
phosphoren on seed yield and its attributes of berseem (Trifolium
alexandnnurn,L.).

MATERIALS AND METHODS

The present investigation was carried out at the Research Farm of
Faculty of Agriculture, Suez Canal University at Al-lsmailia during 2003/2004
and 2004/2005 seasons. This investigation aimed to study the effect of
sowing date, phosphorus fertilizer rates and biofertilization with Phosphoren
on seed yield and its attributes of berseem multi-cut Meskawi (Helay cv) in
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sandy soil under sprinking irmigation system. The soil texture of experimental
field was sandy with pH of 8.09. The available N, P and K were 15.3, 3.8 and
85 ppm, respectively.

A split-plot plot de5|gn with four repltcatuons was used in bolh
seasons. Three sowing dates (5 Oct., 20" Oct. and 4" Nov.} occupied the
main plots. Three phosphorus fertlhzatlon levels (15.5, 31.0 and 46.5 Kg
P.Qs/fad) were distributed at random in the sub-plots. While, the sub-sub
plots (3x3.5m) were occupied by two biofertilzation treatments (untreated and
treated with Phosphoren). The bioferilization treatment was added at sowing
in both seasons. The treatments of phosphorus fertilization in the form of
calcium superpho sPhate (15.5% P205) was added in three equal doses (at
sowing, after the 1~ ¢ut and after the 2™ cut).

Seeds of Helaly cv. were broadcasted at the rate of 30kg/fad. The
preceding crop was fallow and peanut in the first and second seasons,
respectively. Berseem was twice cut in each season after 60, 105 from
sowing. Then, seed yield was obtained from the third cut. At harvest, a
sample of ten plants was taken at random from each piot and the following
measuremernts were recorded;

1- Number of stems/plant.

2- Number of heads/ 10 plants.

3- Seeds weight/10 plants (g).

4- 1000-seed weight (g).

5- Specific seed weight (1000-seed weight in g + 1000-seed volume in
cm

The 1000-seed volume was determined by submerging the seeds in
xylol.

An area of two square meters was harvested at random from each plot
to calculate:

6- Seed yield (kg/fad).
7- Straw yield (tonffad).

All data were statistically analyzed according to the method described
by Snedecor and Cochran (19687). Significant differences among means were
judged with the help of Duncan’s multiple range test {(Duncan, 1955). Also,
simple correlation coefficients and path analysis were calculated as
described by Svab (1973).

RESULTS AND DISCUSSIONS

1- Effect of sowing date:

According to the data of the first and second seasons (Table 1), it is
clear that delaying sowing significanlly decreased number of stems/plant,
number of heads/ 10 plants, seeds weight/10 plants (gm), 1000-seed weight
(am), seed yield (kg/fad) and straw yield (ton/fad). Meanwhile, sowing date
had no significant effect on specific seed weight in both seasons, In the same
direction, Gaballah (1996) also found that sowing dates had no significant
effect on specific seed weight. It is interesting to note that the first sowing
date (5" Oct.) gave the highest values with all characters compared with the
last sowing date (4" Nov.) which gave the lowest values.
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The results of the second season indicated that the differences between the
first and second sowing dale were nol significant in number of stems/plant.
Concerning seed yield, the superiority of the first sowing date (5™ Oct.) over
the second (20" Oct.) and the last sowing date (4" Nov.) reached 8.19% and
14.74% in the first season and 11.97% and 18.93% in the second one,
respectively. These results are in a good connection with those reported by
Gaballah (1998), Taneja ef al (1994), Aftaran (1991), Taneja ef al (1891)
Barik and Mukherjee (1990) and Mohamed (1986). On the other hand,
Gaballah (1996) found that sowing date had no significant effect on number
of heads/m?, 1000-seed weight. Moreover, Singh (1979) showed that
berseem seed yield was not affected much by sowing dates, but delaying
sowing dates resulted in an increase in number of heads/plant (Kandil,
1973).
2- Effect of phosphorus fertilization:

it is evident from Table (1) that adding P fertilizer at the rate of 31.0
and 46.5 kg P,Osffad resulted in high significant increments respecting all
characters under study i.e. number of stems/plant, number of heads/ 10
piants, seed weight/10 plants (g), 1000-seed weight (gm), specific seed
weight, seed vyield (kg/fad) and straw yield (ton/fad) in both seasons
compared with 15.5 kg P,0Osffad. The maximum values with alt characters
were obtained due to application of 46.5 kg P.Os/fad. But, there were no
significant differences between 31.0 and 46.5 kg P,Os/fad on the number of
heads/10 plants and straw yield ton/fad in both seasons. Also, there were no
significant differences between these doses on specific seed weight in the
first season. Regarding the effect of P fertilizer on seed yield (Figure 1), the
results show thal applying P fertilizer uplo 31.0 and 4£6.5 kg P;Os/fad to
clover plants increased seed yie'd with 19.79 and 26.12% in the first season
as well as 20.20 and 26.28% in the second season, respeclively, compared
with 15.5 kg P,Os/fad. Such favorable effects of phosphorus fertilization on
seed yield and its attributes might be attributed to improved activity of soil
bacteria in fixing atmospheric nitrogen and enhancing root growth (Singh,
1979 and Abd El-Latif, 1986). Also, phosphorus plays an important role in
energy transfer processes in photosynthesis and respiraticn. It is a
component of phospholipids and is required in large amounts for
reproductive organs (Prasad and Power, 1997). These results are in
agreement with those reported by Tawfiq and Mohamed (1988), Robtsov and
Madatov (1991), Taneja ef af (1991), Virender-Sardana and Narwal (1999),
Gaballa (2001) and Nadian et a/ (2005).
3-Effect of Phosphoren:

Biofertilization with Phosphoren had significant favorable effects on the
traits of number of stems/plant, number of heads/ 10 plants, seed weight/ 10
plants (gm), 1000-seed weight (gm), specific seed weight, seed yield (kg/fad)
and straw yield (lon/fad) in both seasons compared with untreated plants.
That was true in both seasons (Table 1). Seed yield (Kgfad) and straw yield
(ton/fad) increased significantly by 5.84 and 5.72% in 2003/2004 and by 6.39
and 6.93% in 2004/2005, respeclively, compared with untreated piants
(Figure 2). Furthermore, (Figure 3) showed that bioferilization with
Phosphoren increased significantly seed yield components i.e. number of
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heads/ 10 plants, seed weight/ 10 plants (g) and 1000-seed weight (g) by
17.24%, 11.08% and 3.23% in 2003/2004 and by 15.20%, 9.89% and 3.83%
in 2004/2005, respectively, in comparison with untreated plants.

The increased seed vield and its attributes due to application of
Phosphoren might be attributed to that Phosphoren enhanced nitrogen
fixation, microbiological counts, phosphate solubilizers and organic matter
decomposers (Verma and Mouli, 1995 and Hashem, 1959).

Figure 1: Relative percentage of increase in seed yield due to

application of ditferent levels of phosphorus compared to 15.5kg
PO Mad
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Figure 2: Relative percentage of increase in seed and straw yields due
to addition of Phosphoren compared to untreated plants

108%'1/

106%

o 104%

-

£

2 102%

]

§ 100% -

E O untrated
ﬁ B Trated by Phospharen
£

]

[

-4

Seed yleld. Sqed yleld-  Straw yleld-  Straw yleld-
seasond season2 seazont season?

4921



Gabaliah, A. B. and Abd alla Kotb, M.

Figure 3; Relative percentage of Increase In seed yleld components
due to addition of Phosphoren compared to untreated plants
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Moreover, Phosphoren (P-dissolving bacteria) couid compensate the plant
with more than haif the recommended rates of the mineral nitrogenous and
phosphatic fertilizers and as a result of that it improved the yield and its
attibutes of E£gyptian clover (El-Akabawy, 2000). These results are in
accordance with those obtained by Hashem and Wassif (1999) and Sharma
and Agrawal (2003).
4-Interaction effects

Except the interaction between phosphorus and Phosphoren on seed
yield in both seasons, the interactions between or among the three studied
factors (sowing date, phosphorus and Phosphoren) did not reach the 5%
level of significance on seed yield and its attributes in both seasons (Table
1). This indicates that each of the two or three studied factors affected seed
yield of berseem and its attributes, independently.
Table (2) illustrates that the highest values of seed yields were obtained due
to the treatment combination of 46.5 kg P;Osffad and Phosphoren. This
treatment combination gave 237.90 and 246.61 kgffad in 2003/2004 and
2004/2005, respectively. While, the minimum values were obtained from the
treatment combination of no Phosphoren and 15.5 kg P20O5/fad which gave
180.34 and 185.75 kg/fad in the first and second seasons, respectively.
Table (2) illustrates, also, the interaction between 46.5 kg P2054ad and
Phosphoren which increased significantly seed yields by 31.92 and 32.77%
in 2003/2004 and 2004/2005, respectively, in comparison with the
interaction between the untreated plants with Phosphoren and 15.5 kg
P,04/fad. The treatment combination of 46.5 kg P;Os/fad and no Phosphoren
and that of 31.0 kg P;Os/fad and with Phosphoren had the same effect on
seed yield in both seasons.
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Table {2): The effect of Phosphoren application and different levels of
phosphorus on seed yield (kg/fad) in 2003/ 2004 and
2004/2005 seasons
Interaction Seasons %
F#I-"‘hosphorus levels Phosphoren 2003/2004 200472005
15.5kg P205/fad Untreated 180.34e 185.75¢e

|
Treated 188.62d 192.85d |

Untreated 212.28¢ 218.33¢
31.0kg P20S/fad  —— g 229716 | 236.750 W
Untreated 227.43b 231490 |
46.5kg P205/fad Treated | 237.90a | 246.61a |
Ri% 1 31.92% 3277% |

RI%: Relative percentage of increase in seed yield due to application of 46.5 kg P205/fad
with Phosphoren in comparison with 15.5kg P205/fad and without Phosphoren

These results indicte that Phosphoren piayed an important role to
enhance nitrogen fixation, phosphate solubilizers, organic matter
decomposers. Moreover, El-Akabawy (2000) revealed that Phosphoren could
compensate the plant with more than half the recommended rates of the
mineral nitrogenous and phosphalic fertilizers and as a result of that, it
improved the seed yields in both seasons of Egyplian clover.
5-Yield analysis:

5-1- Correlation studies:

The results of simple correlation coefficients between seed yield/ (kg/fad)
and its attributing characters during 2003/2004 and 2004/2005 seasons are
presented in Tables (3 and 4). It is evident from these Tables that seed yields
in the first and second seasons were positively and highly significantly
correlated with number of stems/piant, number of heads/10 plants, seed
weight/10plants (g), 1000-seed weight (g), specific seed weight, seed and
straw vyield per fad. These correlations bhetween seed yield and its
components (number of heads/10 plants, seed weight/10plants and 1000-
seed weight) were (= 0.6660, 0.91491 and 0.84702 in 2003/2004 and r =
0.74487, 0.88540 and 0.87430 in 2004/2005, respectively). In both seasons,
it is evident that increased seed yield resulted due to the increase of all seed
yield components which, according to the present results, seemed to be
positively correlated (Tables 3 and 4). These results are in accordance with
those obtained by Radwan et al (1983), Geweifel and Rammah (1990) and
Gaballah (2001).

5-2- Path analysis:

The method of path coefficient was used to analyze the vyield
components of number of heads/ 10 plants, seed weight/ 10 plants (g) and
1000-seed weight (g). Moreover, path analysis was practiced in order to find
out the relative importance of these characters in contributing seed yield of
berseem. The results obtained from Table (5) show that the seed weight/ 10
plants (g) and its interaction with 1000-seed weight and number of heads/ 10
plants greatly affected the seed yield variation. The direct effects were 37.49,
25.37 and 11.69% in 2003/2004 and were 25.25, 21.96 and 16.52% in
2004/2005, respectively.
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it is worthy to note that, the yield components recorded herein, especially
seed weight/10plants contributed as much in seed yield, as R? reached about
88.17 and 87.95% of the total yield variation in both seasons, respectively.
While, the residual effect of the other seed yield components was about
11.82 and 12.05% in both seasons, respectively. This residual variation could
be attibuted to other yield contributing characters such as number of
stems/plant. Contrary, Geweifel and Rammah (1990) and Gaballah (2001)
found that the number of heads/plant and its interaction with seed
weight/plant greatly affecled the seed yield variation.
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