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ABSTRACT

This investigation was conducted at two locations (Ismailia) representing
East Delta and (Nubaria) representing North West Delta during 2003/2004 and
2004/2005 growing seasons to investigate the effect of seeding rates and nitrogen
fertilization on forage yield and quality of berseem-ryegrass mixture. Results showed
significant variation in the total fresh and dry forage yields due to ryegrass seeding
rates and N fertilizer rates at Ismailia in the first and second seasons, respectively. No
significant differences were recorded in the total fresh and total dry forage yields at
Nubaria in the first and second seasons, respectively. The highest total fresh and dry
yields were generally obtained with the seeding rate of 20 kg berseem/fed. and 12 kg
ryegrass /fed. and adding 60 kg N/fed. The highest CP and ash % and the lowest
CF% were generally obtained with the seeding rate of 20 kg berseem /fed. and 8 kg
ryegrass /fed. and adding 60 kg N/fed., Meanwhile the highest Ca/P ratio was
generally obtained from the pure berseem and the lowest Ca/P ratio obtained with the
seeding rate of 20 kg berseem /fed. and 12 kg ryegrass /fed. and adding 60 kg N/fed.,
while the highest level of nitrate accumulation was generally obtained with the seeding
rate of 20 kg berseem /fed. and 12kg ryegrass /fed. and adding 60 kg N/fed.
Keywords: Berseem, ryegrass, forage mixtures, seeding rates, Nitrogen fertilization,
forage yield, chemical constituents, Nitrate accumulation and Ca/P
ratio.

INTRODUCTION

According to the fact that the cultivated area in Egypt is limited,
therefore our country is in great need to increase the agricultural production
to meat the high growth rate in population. Cultural methods play a decisive
role in increasing yield of forage crops and improving its quality.

Berseem is known as a highly nutritious forage and very succulent
herb which is rich in both protein and moisture contents. Its richness in
protein and moisture contents considers a two weakness points in the first
harvest (cut). So, mixing berseem with grass was proposed as a technique to
improve the quality, productivity and botanical composition of forage through
lowering berseem contents of both protein and moisture and eventually a
more balanced diet is obtained.

Recent studies have emphasized the advantage of mixing grasses
with leguminous (Reid et al., 1987; Mostafa et al., 1991 and Gabra et al.,
1992). However there are few reports about mixing Egyptian clover with
ryegrass grown in new reclaimed lands which is a promising area for
expanding animal production in future especially under a non traditional
irrigation system. Therefore it was necessary to investigate the yield and
quality of Egyptian clover, ryegrass and their mixture when grown in these
areas.
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Mixtures were generally found to be less than or equal to berseem
alone on both yield and forage quality (Abou- Raya et al., 1965; Habib and
Badawy, 1967). In same cases berseem — ryegrass mixtures were shown to
be superior at the first cut but produce similar seasonal yield (Abou- Raya et
al ., 1974; and Rammah and Radwan ,1977).0n the other hand Makky (1961)
and more recently Ibrahim (1975) reported a definite superiority for mixtures
over berseem at all cutting in terms of yield and quality.

Abou-Raya et al. (1974); Ibrahim (1975); and Rammah and Radwan
(1977) Pointed out that the seeding rate of both berseem and grass in
mixture has a significant influence in the performance of mixtures. Hussein
and Abdel-latif (1982) revealed that the optimum seeding rate of berseem
was found to be 30kg/fed. mixed with15kg/fed. barley produced higher green
and dry matter yields.

Parsons (1958), Sprague and Garber (1950) and Washko and
Pannington (1956) concluded from their investigations that yield increased
due to nitrogen application has been influenced by the amount of grass in the
mixture. The greater the proportion of grass, the greater the yield increase
from applied nitrogen. Addition of nitrogen usually had increased the
competitive ability of the grass and had decreased the proportion of legume
in the mixture.

Chisci (1974) obtained the highest yield mixtures of rye with legumes
fertilized with N.

Shaaban and Omran (1973) revealed that herbage could be
increased by 25% when suitable amount of fertilizers is used. The increasing
dose of nitrogen increased the yield of all berseem cuts.

El-Nahrawy et al., (1996) determined the forage productivity of pure
stand of Egyptian clover and annual ryegrass and their mixture in newly
reclaimed lands. The yield of first and total harvests of mixtures was generally
superior to those of pure stands of berseem and ryegrass. Mixture surpassed
berseem in total herbage yield with % ranged from 11-20 averaged over 4
locations and 3 seasons in on - farm trails.

Ibrahim et al., (1978) stated that interseeding Italian ryegrass with
clover increased the percentage of dry matter, crude protein, crude fiber,
ether extract, ash and nitrogen free extract.

Gluthmann (1970) concluded that crude protein yields of clover-
grass mixtures fertilized with 120 or 240 kg N /ha were higher than pure stand
of red clover.

Mostafa et al., (1996) evaluated the feeding value of Egyptian clover,
ryegrass and their mixture cultivated in new reclaimed land in Egypt. They
found that there was significant variation between the 4 cuts for all forages
particularly between the 1st and 4™ cuts in chemical composition and feeding
values (TDN and DCP). Positive N-balance was recorded with sheep fed all
tested forage. The mixture had higher (P<0.05) TDN than the other forage.
While the ryegrass had the highest CP and DCP value (P<0.05).

NRC (2001) reported that the requirement for major mineral nutrients
for gestating beef cows or lactating beef cows is 0.18 — 0.44% for Ca and
0.18 — 0.39% for P. Mineral elements balance are very important to keep
animal health. These elements could be certain ratio. For example, Ca and P
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are closely related to animal health and metabolism. It is very important to
keep a proper balance of Ca and P in relation to vit. D. A desirable ratio of
Ca/P between 2:1 and 1:1 (Miller and Reetz (1995))

Tekeli and Ates (2005) determined the Ca/P ratio of white clover and
fescue mixtures. They found that the highest Ca/P ratio (3.41) was obtained
from pure white clover pure stand and the lowest Ca/P ratio (2.60) was
obtained from 25% clover + 75% fescue mixture.

Nitrogen is considered the plant nutrient most widely deficient in the
world's soils. Various agricultural practices have been developed to increase
its concentration in the soil. These practices include incorporating legume
species in pasture and applying various nitrogen- rich fertilizers (urea,
ammonium sulphate) to crops. Such practices sometimes cause grown plants
in these soils to have nitrate levels above safe limits, resulting in livestock
poisonings. Nitrate toxicity is misnomer because nitrite (No2) is poisonous to
animals. After a plant is eaten, rumen bacteria rapidly reduce nitrates in the
forage to nitrites. Normally, the nitrites are converted to ammonia and used
by rumen microorganisms as a nitrogen source. However if nitrites intake is
faster than its breakdown to ammonia, nitrites will begin to accumulate in the
rumen. If forage contain from 0-3000 ppm they should be considered virtually
save but if contain more than 6000 ppm nitrate they should be considered
potentially toxic (Peter (2002)).

Therefore, this investigation was carried out to find out how to mix
berseem with the annual ryegrass in order to obtain maximum forage vyield
quantitatively and qualitatively under the conditions of Ismaila and Nubaria by
using different rates of seeds and Nitrogen fertilization.

MATERIALS AND METHODS

This study was carried out at the Agricultural Research Stations
farms of Ismailia (Sandy soil new reclaimed lands) and Nubaria (Calcareous
soil) A.R.C, during the two successive winter seasons of 2003/2004 and
2004/2005.Physical and chemical analysis of both soils are shown in
Table(2). The date of sowing varied between seasons and locations, but all
experiments were sown during October in both seasons (Table 1).

Table (1): Date of sowing and cutting in the two locations for
2003/2004 and 2004/2005 growing seasons.

Date of sowing Nubaria Ismailia

and cuts 1t season 2"d season 1st season 2"d season
Sowing date 29/10 /2003 22/10 /2004 12/10/ 2003 19/10 /2004
Cutl 22/12 /2003 29/12 /2004 20/12 /2003 25/12 /2004
Cut 2 18/2 /2004 28/2 /2005 10/2 /2004 3/2 /2005
Cut 3 21/3 /2004 1/4 /2005 25/3 /2004 18/3 /2005
Cut4 27 14 /2004 6/5 /2005 23/4 /2004 29/4 /2005
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Table (2): Physical and chemical analysis of the soil before conducting
the experiment.

Ismailia Nubaria
1- Mechanical analysis:
Coarse sand % 58.62 58.0
Fine sand % 34.97 --
Silt % 3.88 30.6
Clay % 2.53 114
Soil texture Sandy Sandy loam
2- Chemical analysis:
pH (1:25 suspension) 7.56 8.23
EC (m mohos Cm- (1:5) 0.098 1.35
Organic matter % 0.029 --
Cacos % 0.5 23.25
Total N % 0.04 0.005
Available P ppm 1.27 2.1
o K ppm 51.90 80.00

Berseem (Trifolium alexandrinum L.) Helaly cultivar was sown in
mixture with Italian ryegrass (lolium multifiorum L.) var. Cramba at
corresponding rates of (ai- 20 kg berseem (pure), az- 20 kg berseem + 8 kg
ryegrass, as- 20 kg berseem + 10 kg ryegrass and as- 20 kg berseem + 12
kg/fed. seed ryegrass) Berseem and ryegrass mixtures were arranged at
random in the main plots and N-fertilizer rates (bi- zero( control), b2- 20, bz-
40 and bs- 60 kg Nffed.) in the sub-plots of a split-plot design with four
replications. Plot size was 2x3 m in the two locations and seeds were sown
by hand broadcast method. Super phosphate (15.5% P20s) and Potassium
sulphate (48% k20) fertilizers were applied before seeding at 150 and 50
kg/fed. in the two locations, respectively. Nitrogen fertilizer was added as
Ammonium sulphate (21.5% N). The N rates were divided into three equal
portions and added after seedlings emergence and after each cut. Four cuts
were taken as shown in Table (1).

Studied traits:
1- Forage yield:
A- Fresh forage yield (ton/fed.): Plots were hand clipped and weighed
in kg/plot, then transferred to ton/fed.
B- Dry forage yield (ton/fed.): Samples of 100 gm were dried at
105°C to constant weight and dry matter percentage was estimated.
The dry forage vyield (ton/fed.) was calculated by multiplying fresh
forage (ton/fed.) with the dry matter percentage (DM %).
2- Forage quality (Chemical composition, Nitrate and Ca/P ratio
nitrogen accumulation):

Chemical analysis followed the conventional methods recommended by
the Association of Official Agricultural Chemists A.O.A.C.(1980) on the dried
sample for each cut at the first season in Ismailia location to determined
Crude Protein (CP%),Crude Fiber (CF%) and ash %.The Calcium (Ca)
content was determined by using atomic absorption spectrophotometer

1586




J. Agric. Sci. Mansoura Univ., 32 (2), February, 2007

apparatus (Perkin Elmer, Model 372). The Phosphorus (P) content was
measured colorimetrically according to Taussky and Shorr (1953).

Nitrate content was determined using colorimetric assay method as described
by Peach and Tracey (1955)

The results were analyzed statistically according to the procedure
outlined by Sinedecor and Cochran (1980) Using MSTAT Computer program
V.4 (1986). Means obtained were differentiated by using Duncan’s new
multiple range test as described by Duncan, (1955).

RESULTS AND DISCUSSION

The present investigation was carried out to maximize the
productivity of forage mixture under different seeding and nitrogen fertilization
rates. The investigated forage mixtures were the combinations of berseem as
legume crop and ryegrass as a graminous crop. The available results will be
discussed under the topics of the effect of seeding rates, nitrogen fertilization
rates and their interaction on forage yield and quality.

1- Forage yield:
1-1-Effect of seeding rates on forage yield :

Results in Table (3) revealed that fresh, dry and total forage yields
(ton/ fed.) were significantly affected by different seeding rates. This was true
for all harvested cuts in the two growing seasons except the third cut at the
second season at Ismailia location. The highest fresh, dry and total forage
yields were obtained with the treatment of 20 kg berseem + 12 kg ryegrass
and the lowest yield value was recorded when using pure berseem treatment.
The increase in the total fresh forage yield amounted 64.09 % of pure stand
of berseem in the 15t season and 16.72% of pure stand of berseem in the 2nd
season. The response of dry forage yield to the investigated seeding rates
followed the same previous trend of fresh forage yield, and the increase in
the total dry forage yield amounted 98.58% of pure stand of berseem in the
1st season and 20.57% of pure stand of berseem of pure stand of berseem in
the 2nd season.

These result confirm the finding of Radwan et al.,(1977) who mentioned that
yield from mixture was significantly affected by the rate of seeding of
berseem and ryegrass.

Under Nubaria location (Table 4) no significant differences were
detected among the four seeding rates treatments for fresh, dry and total
fresh and dry forage yields in the 1%t season. With respect to the performance
of seeding rates of the second season at Nubaria (Table 4) no significant
differences among all treatments were recorded except third cut and the
treatment 20 kg berseem + 12kg ryegrass gave the highest total fresh and
dry forage vyields. The response of the dry forage yield followed the same
previous trend of fresh forage vyield in the first and second season,
respectively.
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1-2-Effect of nitrogen fertilizer rates on forage yield:

Regarding to the effect of different rates of N fertilizer on forage yield.
Results in Table (3) showed significant differences between the different
rates of N fertilizer on forage yields. This was true for all harvested cuts, and
total forage yield in the first growing season also, in the first and second cut
and total fresh forage yield in the second season at Ismailia location. The
results in Table (3) showed that treatment 60 kg N/fed. gave the highest
value of total fresh forage yield and total dry forage yield, while the control
treatment gave the lowest values of total fresh and total dry forage yields.
The increase in the total fresh forage yield amounted 68.97% of control in the
first season and 9.13% of control in the second season. The response of the
dry forage yield to the investigated N fertilizer rates followed the same
previous trend of fresh forage yield in both the first and second seasons
except the second cut in the second season, and the increase in the total dry
forage yield amounted 98.68% of control in the first season and 9.90% of
control in the second season.

Concerning the Nubaria location Table (4). Significant differences
among the four treatments were recorded in the third cut and total fresh
forage yield, while no significant differences among all studied treatments
were recorded in the first, second and fourth cut in the first growing season
and the treatment 60 kg N/fed. gave the highest value of total fresh forage
yield (28.202 ton/fed.), while the control treatment gave the lowest value of
total fresh forage yield (24.596 ton/fed.). In the second season, differences
among all treatments reached to the level of significance except in the third
cut, and the treatment 60 kg N/fed. gave the highest value of total fresh
forage yield (39.051 ton/fed.), while the control treatment gave the lowest
value of the total fresh forage yield (32. 725ton/fed).

With respect to dry forage yield at Nubaria location, results in Table
(4) showed significant differences between the studied rates of nitrogen
fertilizer on dry forage yield in the third and fourth cuts and total dry forage
yield, while differences in the first and second cuts did not reach the
significance level in the first season, and the treatment 60 kg N/fed. gave the
highest value of total dry forage yield (3.333 ton/fed.), while the control
treatment gave the lowest value (2.908 ton/fed.). In the second season ,
differences reached to the level of significant in the first, second and fourth
cuts and total dry forage yield, while no significant differences were recorded
in the third cut. The treatment of 60 kg N/fed. gave the highest value of total
dry forage yield (6.365 ton/fed.), while the control treatment gave the lowest
value (5.216 ton/fed.).

These results confirm the finding of Parsons (1958), Sprague and
Garber (1950) and Washko and Pannington (1956) that concluded from their
investigations that yield increased due to nitrogen application has been
influenced by the amount of grass in the mixture. The greater the proportion
of grass, the greater the yield increase from applied nitrogen. Addition of
nitrogen usually had increased the competitive ability of the grass and had
decreased the proportion of legume in the mixture.

Nitrogen application has a significant effect on increasing the yield of
the mixture, although it reduced the yield of berseem. The reduction in yield
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of berseem may be due to the fact that nitrogen fixing bacteria tend to cease
fixation in the presence of large amounts of available nitrogen as found by
Woodhouse et al., (1958). In the main time, the plant must still fulfill its
nitrogen requirements by drawing upon the nitrogen supply of the soil.
Pasture legumes usually contain about twice as much nitrogen per ton of dry
hay as grass. So, legumes may, in fact deplete reserves of soil nitrogen
faster than grasses and cereals. Therefore the reduction in the yield of
berseem may be due to the shortage of available nitrogen in the soil after it
has been depleted.

1-3- Effect of seeding and N fertilizer rates interaction on forage yield:

The data presented in Table (3) demonstrate the effect of the above
interaction on fresh and dry forage yields in the four harvested cuts as well as
the total fresh and dry forage yields of the studied treatments in the two
growing seasons at Ismailia and Nubaria locations. Generally, the fresh and
dry forage yields of the studied treatments under investigation were increased
as the amount of ryegrass seeding rate and N fertilization rates increased
and consequently these increases reflected on the total fresh and dry forage
yields in the two growing seasons. Under Ismailia location, the effect of N
fertilizer and ryegrass seeding rates interaction on total fresh (ton/fed.) and
total dry (ton/fed.) forage yields were statistically significant as shown in
Table (3).Therefore, the highest values fore total fresh forage yield (23.495
ton/fed.) and total dry forage yield (4.528 ton/fed.) were obtained from using
12 kg ryegrass when fertilized by 60 kg N/fed in the first season. In the
second season, significant differences recorded in the third cut and total fresh
and dry forage yields only, and no significant differences were recorded in the
first, second and fourth cuts. The highest values for total fresh forage yield
(16.442ton/fed.) and total dry forage yield (3.773ton/fed.) were obtained from
mixing 12 kg ryegrass seeds in the mixture and fertilized by 60 kg N/fed.

Concerning the interaction effect of nitrogen fertilizer and ryegrass
seeding rates on both fresh and dry forage yields in the four harvested cuts
as well as the total fresh and dry forage yields at Nubaria location (Table 4)
showed insignificant differences for fresh forage yield in the four harvested
cuts as well as the total fresh forage yield in the two growing seasons. With
respect to dry forage yield, the results in Table (4) indicated significant
differences in the second and third cuts only in the first season, and no
significant differences were recorded in the second season.

2-Forage quality:
2-1-Chemical composition:

Means of CP, CF and ash % of a berseem- ryegrass mixture was
affected by ryegrass seeding rates and N fertilizer rate shown in Table (5).
Significant differences were detected in CP, CF and ash% in the four cuts in
the first season at Ismailia location.
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2-1-1-Effect of seeding rates:

Results in Table (5) revealed that CP, CF and ash % were
significantly affected by studied seeding rates. This was true for all harvested
cuts in the first season at Ismailia location. It is obvious that the treatment of
20 kg berseem seed + 8 kg ryegrass seed gave the highest values in CP and
ash as an averaged over all cuts which gave 20.26 and 12.58 %,
respectively. While the same treatment gave the lowest value in CF 24.07 %.

These results confirm with those obtained by Ibrahim et al., (1978).
who reported that interseeding ryegrass with berseem increased the
percentage of crude protein.

2-1-2-Effect of N fertilizer:

The patterns of CP, CF and ash % as affected by the studied rates of
N fertilizer are furnished in Table (5). The analysis of variance showed
significant differences between the different treatments in CP, CF and ash %.
Also the data presented in the same table indicate that the treatment of 60 kg
N/fed. gave the highest value of CP (20.54 %) and ash (12.63 %), while the
same treatment gave the lowest value in CF (24.10 %).
These results confirm the finding of Peterson and Bendixin (1961) which
revealed that protein content of berseem/ryegrass mixtures was increased by
adding nitrogen fertilizer.

2-1-3-Effect of seeding and N fertilizer rates interaction on
chemical composition:

The data presented in Table (5) demonstrate the effect of the above
interaction on the forage quality. As general, results revealed that the
percentage of crude protein and ash were increased as the amount of N
fertilization rates increased and ryegrass seeding rates decreased, while the
crude fiber showed the opposite trend. Seeding rates x N fertilizer interaction
was significant for CP, CF and ash % as shown in table (5). It is clear from
the same table that the highest CP (21.65 %) and ash (13.04 %) were
recorded from 8 kg/fed. ryegrass seeding rate with nitrogen application of 60
kg/fed., while the same treatment gave the lowest value in CF (22.53%).

2-2- Nitrate nitrogen accumulation:
2-2-1- Effect of seeding rates:

The results in Table (6) showed that the tested treatments exhibited
significant differences regarding the nitrate nitrogen accumulation in the
means of the four taken cuts in the first season of Ismailia location. It could
be noticed that the treatment of 20 kg berseem + 12 kg ryegrass contained
the highest level of nitrate nitrogen (147.10 ppm), while the pure stand of
berseem treatment gave the lowest level (41.6 ppm). Data available in the
literature about these influence of seeding rate on nitrate content of forages
are very little. Crawford et al., (1961) mentioned that oats and ryegrass
accumulated different quantities of nitrate.
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2-2-2-Effect of N fertilizer rates:

Concerning to the effect of nitrogen fertilization on nitrate nitrogen,
the data presented in Table (6) indicated that the values of nitrate ranged
from 64.13 to 81.21ppm. It could be noticed that the treatment of 60 kg N/fed.
gave the highest level of nitrate nitrogen (81.21 ppm), while the control
treatment gave the lowest level ( 64.13 ppm).

Crawford et al., (1961) reported that forage in the application of
nitrogen fertilizer increased the nitrate content in the plants. The amount of
nitrate in plant depended upon the stage and the availability of nitrogen in the
soil. A though higher of nitrate were found to accumulate with increasing
rates of nitrogen fertilization. These may be due to that nitrate anion is formed
by the oxidation nitrogen of the fertilizer.

2-2-3-Effect of seeding and N fertilizer rates interaction on

nitrate nitrogen accumulation:

The data presented in table (6) demonstrate the effect of the above
interaction on nitrate nitrogen accumulation. As general, results revealed that
nitrate nitrogen was increased as the amount of nitrogen fertilization and
ryegrass seeding rates increased. According to the data presented in Table
(6) it appears that the highest nitrate nitrogen level (164.0 ppm) was
produced by 20 kg berseem + 12 kg ryegrass seeding rates with nitrogen
application at the rate of 60 kg N/fed.

Although the results revealed that the highest nitrate nitrogen (164.0
ppm) produced by using 20 kg berseem + 12 kg ryegrass seeding rates with
nitrogen application at the rate of 60 kg N/fed. it should be considered
virtually saved for ruminant. Peter (2002) reported that the forage which
contain from 0 - 3000 ppm nitrate they should be virtually save but if contain
more than 6000 ppm nitrate they should be considered potentially toxic.

2-3-Calcium/ Phosphorus ratio:
2-3-1- Effect of seeding rates:

Results in Table (6) revealed that Ca/P ratio was significantly
affected by the studied seeding rates. This was true for all harvested cuts in
the first season at Ismailia location. It is obvious that the pure stand of
berseem treatment gave the highest value in Ca/P ratio as average over all
cuts which gave 6.62. While the treatment of 20 kg berseem + 12 kg ryegrass
seed gave the lowest value (4.96).

Abou-Raya and Ibrahim (1974) reported that Calcium and
Phosphorus contents in clover were somewhat higher than in clover-
ryegrass mixture and Ca/P ratio relatively wide when compared with the
optimum ratio recommended in feeding (1.5 - 2 :1).

2-3-2-Effect of N fertilizer:

Concerning to the effect of nitrogen fertilization on Ca/P ratio, the
data presented in Table (6) indicated that the values of Ca/P ratio ranged
from 4.63 to 6.08. It could be noticed that the control treatment gave the
highest ratio of Ca/P (6.08), while the treatment of 60 kg N/ fed. gave the
lowest ratio (4.63).
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2-3-3-Effect of seeding and N fertilizer rates interaction on Ca/P ratio:

The data presented in table (6) demonstrate the effect of the above
interaction on Ca/P ratio. As general, results revealed that Ca/P ratio was
decreased as the amount of nitrogen fertilization and ryegrass seeding rates
increased. According to the data presented in table (6) it appears that the
highest ratio of Ca/P (7.32) was recorded from using berseem pure stand
with no addition of nitrogen.

CONCLUSION

Total yield, quality of forage may be greater importance to the
livestock producer. Growing berseem with ryegrass yield is balanced through
the growing season. Besides, all mixtures were given a balanced feed for
animals through the growing season. However; 20 kg berseem + 12 kg
ryegrass/fed. mixture can be given maximum forage yield under condition of
sandy soil .
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