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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 totai 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 ffed. and 8 kg
ryegrass ffed. and adding 60 kg Nffed., 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 ffed. and 12kg ryegrass /fed. and adding 60 kg Nffed.
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 yieid 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 ef 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 traditionai
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 supericr 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 lbrahim (1975) reported a definite superiority for mixtures
over berseem at all cutting in terms of yield and quaility.

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-iatif (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 (1958) 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 vield 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 ef 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,

lbrahim ef 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 5|gn|f icant vanatlon hetween the 4 cuts for all forages
particularly between the 1% 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 ratic 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 yield
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 Agricuitural Research Stations
farms of Ismailia (Sandy soil new reclaimed lands) and Nubaria (Calcareous
soily AR.C, during the two successive winter seasons of 2003/2004 and
2004/2005.Physical and chemical analysis of both scils 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 1" season 2™ season 1" season 2™ season
Sowing date 2910 /2003 22/10 12004 12110/ 2003 19/10 /2004
Cut1 2212 12003 2912 12004 20112 /2003 2512 12004
Cut2 18/2 /2004 2812 12005 10/2 72004 312 12005
Cut3 21/3 12004 144 12005 25/3 12004 18/3 /2005
Cut 4 27 14 12004 6/5 12005 23/4 12004 29/4 /2005

1585




Abdel-Aziz, T.K. et al.

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 11.4
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 % 0.020 --
Caco; % 0.5 23.25
TotalN % 0.04 0.005
Availabie P ppm 1.27 2.1
"o K ppm 51.90 80.00

Berseem (Trifolium alexandrinum L) Hefaly cultivar was sown in
mixture with Italian ryegrass (lolium multifiorum L) var. Cramba at
corresponding rates of (a;- 20 kg berseem (pure), a,- 20 kg berseem + 8 kg
ryegrass, a;- 20 kg berseem + 10 kg ryegrass and a,- 20 kg berseem + 12
kg/fed. seed ryegrass) Berseem and ryegrass mixtures were arranged at
random in the main plots and N-fertilizer rates (by- zero{ conirol}, b,- 20, b,-
40 and by- 60 kg N/fed.) in the sub-plots of a spfit-plot design with four
replications. Plot size was 2x3 m in the twe locations and seeds were sown
by hand broadcast method. Super phosphate (15.5% P,0:} and Potassium
sulphate (48% k.,O) 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 (tonffed.): 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 yield (ton/fed.) was caiculated by multiplying fresh
forage (ton/fed.) with the dry matter percentage (DM %).
2- Forage quality (Chemical composition, Nitrate and Ca/P ratio
nitregen 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
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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 statisticaily according to the procedure
outlined by Sinedecor and Cochran (1980) Using MSTAT Computer program
V.4 (1686). 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 avaitable 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 racorded when using pure berseem treatment,
The increase in the total fresh forage yield amounted 64.08 % of pure stand
of berseem in the 1% season and 16.72% of pure stand of berseem in the 2™
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
1% season and 20.57% of pure stand of berseem of pure stand of berseem in
the 2™ 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 seedmg rates treatments for fresh, dry and total
fresh and dry forage yields in the 1* 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 yields. The response of the dry forage yield followed the same
previous trend of fresh forage yield in the first and second season,
respectively.
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Table (3): Effect of seeding, N fertilizer rates and their interaction on fresh and dry forage yields (ton/fed.) of berscem-ryegrass mixtures
at Ismailia location.

8851

First season 20072004
Treatments Fresh vield (lonifed.} Dry yield {lon/feil.)
Cutl Cut} Cntd Cotd Total Cutl Cni? Cutl Cutd Tatal
o 2524 2714 2.936° 2467° 10.641° 0.546* 0.330d 0.358" 0.320° 1.5544
a Lx 3318° 3.045¢ 2.630° 12.155° 0.756° 0.418¢c 0.297° o420 1.991°
: 2 3.793¢ 4.086" 1.505° h Beh N 15.008° 0.951° 0.543b 0.543% 0.466™ 2.502%
a, | 4813 4.948" 4431 1469 17461*, 1.246 0.684a 0.642° 0.5)2* 3.086
F-TC-“ [ 1] *E . K [E] i1 'Y T L1 L L] [ 1]
b, 26704 2.752¢ 2.756¢ 2376 10.553 0.598d 0.332¢ 0339 0322 1.5914 -
b, 3.085° 3.191° 1.186° 2633 12.095° 0.738¢ 0.392° 0.418° 0.382° 1.930°
v (% Jos 4.121® 3.889° 3.2 14.785% 0.9300 0.547° 0.525° 0.442° 2.443°
b, | 4.655 5.002° 4.436° 3687 17.832* 1.233a 0.706° 0.659° 0.570" 3.168*
F-T!!l 13 i L1} [ Y3 - 1] i 1 - L 1}
ay b, 2044 2211 2.600 2.096 2951 0.355 0.253 0.295 0.264 1.167
by 2148 2316 1068 2.29% 9.830 0.452 0.275 0.361 0.275 1.383
by 2.551 2.868 2911 2.551 10912 0.590 0.361 0.356 0.335 1641
b, 3323 3.460 3.168 2,92 12.870 0.788 0.430 0.420 0.385 2.023
a; by 2423 2324 3.515 2,159 9,441 0.585 0277 0.302 0.330 1494
h: 2870 3.137 2,970 2.206 11.182 0.653 0.378 0.379 0.362 1.772
by 3397 1670 1.010 2845 12.931 0.823 C.464 0.405 0.436 2.131
by 1957 4142 3.665 3312 15.076 0.961 0.550 0.504 0.553 2.568
ay by 1.997 2.991 3.035 2610 i1.632 0.726 0.362 0.376 0.312 1.776
b; 3408 3.347 3213 283 12.805 0.826 0414 .47 0415 2.102
b 3782 1419 1.004 3413 15.708 0937 0.593 0.573 0479 2.581
ba 4986 5.586 5279 4,035 19.887 1.315 0.805 0.775 0.657 1.552
by 3215 3.480 2.853 2,640 12.188 0.726 0.437 0.382 0.384 1.929
a4 b 3015 3.565 3.493 3.190 14.564 1.022 0.500 0.485 0.458 2465
b 4.969 5.528 5.541 3.560 19.598 1.369 0.766 0.764 0.521 3.420
b, 6.353 6820 |58 4.486 23.495 1.867 1.040 0.937 0.684 4528
LSD 0.05 | 0.433 0314 0.503 0.413 0.809 0.136 0.064 0.045 0.079 0.187

aw seeding rates (a;= 20kg pure berseem, ay= 20kg pure herseem + Skg ryegrass, ay= 20kg pure berseem + 10 kg ryegrass, a3, = 20kg pure berseem + 12 kg ryegrasyfed.)
b= N- rates (b= coniraol, b2 =28 kg Nifed., b3 = 40 kg N/fed. , b4 ~ 60 kg N/feid.)
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Table (3): Cont.

Treatments Second season 2004/2005
Fresh yield {ton/fed.) Dry yield (ton/fed.)

Cut, Cuty Cuty Cuty Total Cut, Cuty Cut, Cut, Total
o 277X 173 3.948* 1427 13.386° 0.545° 0.819° 0.891° 0.81% 3.067
| o | 273 4069" | 431" | 3794 14.824" | 0.562 0918 0.983* 0.894° 3.357
* 2 3.068" 4.198* 4.169° 3.810° 15.245° 0.608° 0.955" 0.987* 0.904° 3.454°
2 350" 3273 4.411° 3.994° 16.208* 0.749° 0.947" 1.050° 0.952° 3.698°

I.‘_T”t £ 1] - NS Ll i Ak L L i (1]
by | 2.668° 3,973 4.060° 3,593 | 14.290° 0.537° 0.890° 0.944° 0852 | 1
b b, 3.006" 4.060" 4252 3.873" 15.199%® 0.617° 0.914* 0.991° 0916 3437
by, | 3.143% 4.048" | 4.181° 3.706' 15.078° 0.625° 0.887° 0.976" 0.887° 3.375°
b, 3.289° 4.190" 4.265° 1.852° 15.595* 0.681" 0.947" 1.001° 0.913* 15410

F-Test " » NS NS . e NS NS NS e
" b, 2.501 3.538 3.702 2951 12.690 0.468 0.771 0.826 0.700 2.764
b, 2.735 3.885 4,486 3.769 14.874 0.542 0.835 1.014 0.886 3.276
by 2.851 3.669 3.719 <302 13.540 0.570 0.807 0.837 0.786 3.000
b, 3.002 3.869 3.885 _ 685 14441 [ 0600 0.863 0.886 0.877 3.226
b, 2118 3.969 3.985 3.669 13.740 0.430 D.885 0.921 0.866 3.101
o b, 2.785 3.985 3.885 3952 14.607 0.579 0.897 0.893 0.929 3.298
bs 2.901 4.135 41336 3.769 15.141 0.598 0.935 1.010 0.897 3.440
b, 3.118 4,185 4.719 3.785 15.208 0.639 0.954 1.109 0.885 3.587
2 by 2.868 4.135 4,169 3.769 14.941 0.574 0.935 0.980 0.889 3377
b, 2.985 4219 4.035 3.635 14.874 0.607 0.970 0.960 0.865 3.403
b, 3.135 4.102 4.269 3.860 15,374 0.569 0,933 1.008 0.921 3432
b, 3.285 4.336 4.202 3.969 15.791 0.683 0.980 1.000 0.940 3.603
b, 3.168 4,252 4.586 3.185 15.791 0.675 0.969 1.048 0.952 3.645
o] by 3518 4.185 4.604 4,135 16.442 0.639 0.954 1,095 0.984 3973
b, 3.685 4.285 4.402 3.885 16.258 0.781 0.871 1.05] 0.925 3.628
b, 3.752 4.369 4.752 3.969 16.342 0.799 0.992 1.008 0.949 3,748
LSD 0.05 NS NS 0.574 NS 0.904 NS NS 0.136 [ NS 0.203

#= seeding cates (8= 20kg pure berseem, ny= 20kg pure bevscem + Bkg ryegrass, sy~ 20kg pure berseem + 10 kg ryegrass, a, = 20kg pure berseem + 12 kg ryegrasv/ied.)
(bi= control, b2 =20 kg Nifed., b3 = 40 kg Nifed. , bd = 60 kg Nifed.)

b= N- rates
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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 vield, 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
previcus 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
amcng 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 80 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 vield (24.596 tonffed.). In the second season, differences
among all treatments reached to the level of significance except in the third
cut, and the treatment 60 kg Nffed. 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 a2t Nubaria location, results in Table
(4) showed significant differences between the studied rates of nitrogen
fertilizer on dry forage yield in the third and feurth 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 levei 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 siilt fulfilt its
nitrogen requirements by drawing upon the nitrogen supply of the soil.
Pastura legumes usually contain about twice as much nitrogen per ton of dry
hay as grass. So, legumes may, in fact deplete reserves of scil 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 frash and cry forage
yields in the two growing seasons. Under Ismailia locaticn, the effect of N
fertilizer and ryegrass seeding rates interaction on total fresh (ton/fed.) and
lotal dry (ton/fed.) forage yields were statistically significant as shown in
Table (3).Thereforz, the highest values fore total fresh forage yield (23.495
tonffed.) 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 abtained from
mixing 12 kg ryegrass seeds in the mixture and fertilized by 60 kg N/fed.

Concerning the interaction effect of nitregen 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 seascn, 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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ffect of seeding, N fertilizer rates and their interaction on fresh and dry forage yields (ton/fed.) of berseem-ryegrass mixtures at Nubaria location.

First season 2003/2004
s Fresh yicld (ton/fed.) Dry yield {ton/fed.

Cut, Cut; Cut; Cut, Total Cut, Cut; Cuty Cuty Total
5.148a 8.390a 8.192a 3.846a 25.575a 0.439a 0.869a 1.130a 0.538a 2.976a
5.294a 9.192a 8.650a 4.117a 27.253a 0.448a 0.900a 1.269a 0.610a 3.227a
4.356a 8.775a 8.546a 3.929a 25.607a 0.377a 0.779a 1.204a 0.562a 2.922a
5.378%a 9.150a 8.046a 3.856a | 26.430a 0.453a 1.092a 1.068a 0.523a 3.137a

NS NS NS NS NS NS NS NS NS . NS
4.950a 8.285a 7.566b 3.794a 24.596b 0.441a 0.851a 1.073b 0.544b 2.908b
4.836a 8.921a 8.067b 3512 25.336b 0.405a 0.839a 1.091b 0.480b 2.815b
5.346a 8.859a 8.504ab 4.023a 26.732ab 0.461a 1.052a 1.142b 0.550b 1.206a
5.044a 9.442a 9.296a 4.419a 28.202a 0410a 0.899a 1.365a 0.658a 3.333a

NS NS * NS * NS NS * T ™

5.836 8.546 8.171 3.252 25.805 0.518 0,984 1.186 0.479 3.167
4836 7.837 7921 3.502 24.095 0419 0.800 1.103 0.491 2812
5.920 7.004 8.004 4,210 25.138 0.487 0.598 1.184 0.630 2.899
4.002 10.172 8.671 4419 27.264 0.331 1.094 1.047 0.552 3.024
5.086 9.338 6.920 4.002 25.346 (0.461 0.986 1.037 0.602 3.086
4919 9.171 8.087 3.377 25.555 0.415 0.884 1.023 0.429 2.750
5.336 10.005 9.338 4.502 29.181 0.445 0.955 1.343 0.658 3.402
5.836 8.254 10,255 4.586 28.931 0.470 0.776 1.671 0.753 3.669
4.336 7.671 7.087 4.002 23.095 0.377 0.655 0.991 0.563 2.586
4.294 8.754 8.171 3.335 24,554 0.356 0.701 1.108 0.464 2.629
4.544 8.318 8.588 3.794 25.263 0.430 0.884 1.195 0.532 3.041
4.252 10.339 10,339 4.586 29515 0.345 0.876 1.524 0.687 3.431
4.544 7.587 8.087 1.919 24.137 0.407 0.777 1.076 0.532 2.792
5.294 9,922 8.087 3.835 27.139 0.429 0.969 1.131 0.518 3.067
5.586 10.088 8.087 3.585 27.347 0.483 1.771 (.847 0.381 3.481
6.086 9.005 7.921 4,085 27.097 0.494 0.852 1.219 0.642 3.207

NS NS NS NS NS NS 0.345 0.321 NS NS

8 {n= 20kg purc berseem, a;= 20kg pure berseem + BRE ryegrass, a;= 20kg pure berseem + 10 kg ryegrass, a, = 20kg pure berseem + 12 kg ryegrasa/fed.)
(bl= cantref, b =20 kg Nifed., b3 ~ 49 kg N/fed. , bd = 60 kg N/fed.)




ble(4) Cont

Second 2004/2005

[reatmenis Fresh vield (ton/fed.) Diry yield {ton/fed.
Cut, Cut, Cuty Cut, Total Cut, Cut, Cut, Cut, T
at 6.430a 11.777a 2.442b 6.034a 33.684b 0.750a 1.486a 1.934b 1.429a 5.4
‘_., 6.774a 12.016a 10.547a 6472 35.810b0 0.796a 1.46% 2.134ab 1.444a 5.5
* ny 7.035a 11.850a 10.599a 6.393a 35.876ab 0.822a 1.496a 2.15)ab 1.332a 5.8
an 7.222a 13.365a 11.568a 6,316z 38471a 0.343a 1.594a 2287a 1.368a 6.(
F-Test NS NS ." - NS NS | NS * NS !
Iy 6.086¢ 11.224b . 9922a 5.492b 32.725d 0.714c 1.347¢ 2.024a 1.132¢ - 5.
b by 6.560bc 12.019b 10.328a 6.232a 35.145¢ 0.762bc 1.444bc 2.089a 1.370b 5.¢
hy 7.295ab 12.362ab 10.672a 6.591a 36.921b 0.8534b 1.56)ab 2.175a 1.500ab 6.(
| b, 7.514a 13.403a 11.235a 6899 39.051a 0.882a 1.693a 22192 1.570a 6.]
F'Tﬁ( i [ NS - L3 L) it Ns wk 1
b, 5419 10.589 92.1M 5.044 30.223 0.620 1343 1.856 1.271 5.
b, 571 11.589 9.588 6.295 33.183 0.667 1.484 1.914 1.446 5.
by 1337 11.673 9.588 6.337 34.934 0.846 1.490 1.988 1.433 5.
b, 1.254 13.257 n.421 6.462 36.393 0.867 1.628 L979 1.560 6.
by 5.1 11.047 9.755 6.003 32516 0.674 1.339 2.066 1.136 3.
by 6.712 11.589 10.422 6.295 35018 0.790 1.376 2.086 1.426 5.
by 7.295 12.006 10.672 6.587 36.560 0.868 1418 2.156 1.638 6.
b, 1379 13.423 11.339 7.004 39.145 0.853 1.742 2.226 1.575 6.
by 6.462 10,422 9.963 5.670 32516 0.752 1.227 2.018 1.079 54
b, 6.795 12.006 10.172 6.086 35.059 0.792 1418 2.042 1.299 5.
by 7.170 12.340 10.422 6.603 36.535 0.843 1.653 2.154 1.434 6.
Iy, 7.712 12.631 11.839 7212 39.395 0.901 1.686 2.392 1.514 6.
by 6.753 12.340 10.797 5.253 35.643 0.809 1.479 2.154 1.041 5.
[ 7.045 12.890 11.131 6.253 37319 0.797 1.498 2313 1309 5.
by 13719 13.432 12.006 6.837 39.653 0.856 1.682 2.402 1.491 6.
hy, 77112 14.299 12.340 6920 41,271 0,908 1.718 2,280 1.631 6..
L.SD 0.05 NS NS NS NS NS NS NS NS NS s

eding rates (a,= 20kg pure berseem. ay= 20kg pure berseem + BKg ryegrass, ays Iikg pure berseem + 10 kg ryegrass, 8, = 20kg pure berseem + 12 kg ryegrasv/fed.)

- Fates (b= conirel, b2 =28 kg N/fed., b3 = 4} kg N/fed. , b4 = 60 kg N/fed.)
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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. 1t 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 9%,
respectively. While the same treatment gave the lowest value in CF 24.07 %.

These results confirm with those obtained by Ibrahim et al., (1878).
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
Nifed. 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 treatrnent gave the lowest value in CF {22.53%).

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

The results in Table (B) 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), whiie 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 ef al., (1961) mentioned that oats and ryegrass
accumulated different quantities of nitrate.
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Table (5): Effcct of sceding, N fertilizer rates and their interaction of berseem ryegrass mixtures on chemical composition at Ismailia locat

Chemical Compaosition (%)
Treatments CP % CF % Ash %%

Cuty Cugy Culy Cut, Mean Cat, Cuty Cuty Cut, Mean Cu, Cuty Cuty Cut,
" 2113 19.11° 18.38 19.20¢ 19.45* 23.80° 26.05* 26.78° 2570 2558 12 1215 11.9%¢ 11.96*

" 20,69 15.711* 19.98* 20.65* 20.26" 23.06° 24.64* 2467 23.95 4.0 j2.73 12.62* 2.7 17

: 5 19.60¢ 17.60° 18.14% 20.13* 19.02 25 05* 26.70° 25.27° 24 G0F 25246 12.15* 12.60° 1188 1232

a~ W15 19.04* | 17.76* 17.23¢ 18.57 2447 2522* § -26.14% 1730 2578 10.75° 12.67° 12.10* 1.77

F‘THI ad ELd L1 L] (1] L1 L] Ll - Li) L1 (1] e LL]

b 18.53° 16.97* 17.8¢ 17.514 17.724 24.76" 27 76 2605 26.94* 26.38" 12.09° 11.68¢ 11.94¢ 11.33

b by 19.89° 18.75° 1B.I5Y 19.3% 19266 2495 PR 26.0%" 25.01* 25.46" 12.03¢ 1217 12.46* 11.55

by .t 19.63* 18,79 1982* 19.84" 2369 24 95° 25.58" 24.86° 24.76° 12.33% 12.43" 12.21* 12.61*

b, 2204 202" 19.40* 20,49 20.54" n.97 24.18¢ 2517 24,084 24100 12.88* 12.76" 1210 2.7

F’TB‘ (13 L1 L] Ll 1) (13 Ll L 1 h L1 - *é (1] -

[ by 19.72 18.15 11.70 18.51 18.52 22.79 21.59 27.65 26.35 26.00 12.13 1175 11.50 11.52
by 2004 18.4% 17.94 18.90 13.84 2118 26.78 27.90 26.14 2599 12.68 11.90 11.91 1.70

b 21.90 19.66 18.28 19.52 19.84 2388 2515 2647 2529 2520 12.22 12.15 12.18 1245

b, 2285 20.16 19.48 1987 20.59 25.38 24.69 251 25.04 25.06 13.78 12.78 12.39 1216

“ by 18.75 17.48 18.80 19.11 18.54 25.33 2669 26.29 2591 2608 12.96 1220 1219 11.50
b, 19.88 19.10 19.50 2034 19.84 24.08 24.86 2490 23.80 24.4% 11.69 12.44 13.07 1167

by 2142 20.61 2071 21.29 21.00 22.40 24.12 3.4 2339 2328 12.80 12.85 3.3t 12.47

b, 2273 2165 2088 21.35 21,05 20.45 2288 2406 2.7 2253 13.48 12.97 12.50 13.2¢

s by 17.39 15.73 19.50 16.26 17.22 2529 2007 22.19 27.61 26.04 12.84 9.82 11.87 11.28
bs 18.50 17.77 20.73 20.51 19.63 27.44 26.38 229 210 25.23 1191 11.64 12.53 11.45

b 20.5¢ 1817 17.10 2091 19.19 24.10 26,05 2710 23.59 25N 1.74 12.24 11.44 13.2)

b, 2091 18.72 17.64 2287 2003 2336 2532 279 21.60 24.54 12.81 12.7¢ 11.56 13.36

LA by 18.27 1652 | 1557 16.15 16.63 25.66 27.69 2807 2191 70 10.48 12.95 12.20 11.04
b, 20.13 1966 | 1680 17.33 18.48 2516 24.83 27.51 2728 26.19 11.84 12.68 1233 11.38

by 20.54 2007 | 1906 17.57 19.31 24.37 24.51 25.40 2716 25.36 12.57 12.48 1192 1230

b, 21.68 2031 19.61 17.90 19.87 nn 2186 23.61 2186 24.26 12.08 12.58 11.96 1237

LSE 0.08 0.217 o.154 0.137 0.154 0.097 0154 0.168 0.154 0248 0.097 0.137 0.097 8154 0.137

= seeding rates (ay= 20kg pure berscew, ;= 20kg pure berserm + Skg ryegras, ay= 20Ug pure beracem + 10 kg ryegrass, o, = 20kg pure berseem + 12 kg ryegrass/fed.)
b N-rates b1+ contrel, b2 =20 kg Nifed., b3 « 40 kg Nifed. , b4 = 60 kg N/fed.)



6): Effect of seeding, N fertilizer rates and their interaction of berseem ryegrass mixtures on nitrate nitrogen and Ca/P ratio
a1 Ismailia location.

Nitrate nitrogen (ppm) Ca/P ratio
his .
Cut, Cut; Cuty Cuty Mean Cuty Cuty Cuty Cut, Mean
. 34,787 47.31° 63,087 21.259 41.61° 6.03* 6.25° 7.30° 6.92* 6.62*
" 49.51° 51,85° 66.15° 21,27 48.68° 4,19 4.99° 542° 5,657 5,07
a, 60.66" 63.61° 59.72° 48.87° 57.97° 4.62° 5.12° 4.927 531° 4,99°
' 130.60* 158.00" 191.66" 108.10 147.10" 4.49° 513" 497 5.2%° 4.96°
.“ -l L 13 L 13 % L 1] £ 1) £ 1] e t 1 ik
by 60.69° 69.62° 85.00" 41.22° 64,137 5.50° 6.15° 6.34" 6.36" 6.08"
b, 67.68° 80.74° 90.33° 52.33° 72,77 5.00° 5.69° 6.18° 6.15" 5.96°
by 72.08° 83.54" 99.82° 53.39" 72.21° 4.54° 5.14° 5.33° 5.65° 507
by 75.07* £6.91* 105.40° 57.46" §1.21* 4,319 4,52° 4.76° 4,937 4617
5“ i L 2 L 14 L 1] - i . e L 4] L 1]
b, 3206 44,43 60.33 20.29 39.28 7.08 6.75 839 7.06 1.32
by 32.51 45.76 61.73 20.83 40.2] 6.54 6.52 8.21 7.05 7.08
by 36.16 48.57 62.72 21.44 4222 5.47 6.05 6.48 7.31 6.32
b, 18.41 50.47 67.57 - 2245 44,72 5.06 5.69 6.15 6.26 5.79
b, 43.78 4452 61.86 24,90 43.77 4.76 5.63 6.06 5.96 5.60
b, 47.15 49.84 64.60 27.49 47.27 4.30 5.39 5,72 5.86 532
by 51.72 54.71 68.44 21.75 50,67 4.07 4,39 5.72 5.86 532
b, 55.38 58.28 69.68 28.74 53,02 3.64 4.58 4,50 5.27 4.49
b, 53.47 52.78 48.35 44.33 49.73 4.84 595 5.55 6.12 5.61
by 60.69 66.24 56.44 48.33 57,98 4.60 5.40 533 5.88 5.30
by 62.22 67.27 65.90 48.63 61.00 4.44 5.18 4.74 4,94 4,82
b, 66.07 68.14 68.21 50.19 63.15 4.62 3.96 4.07 4.31 4,24
b, 113.50 136.80 169.40 75.37 123.80 531 6.27 536 6.31 582
b, 130.20 161.10 178.60 112.70 145.60 4.57 5.46 547 5,82 5.33
b, 138.20 163.60 202.20 115.70 154.90 4.15 4.95 4,72 4,84 4.67
b, 140.40 170.70 216,20 128.40 164.00 3.92 3.84 4,35 390 4.00_
05 0.32 032 0.23 0.20 0.20 0.14 0.11 0.14 0.11 0.07

rates (ay= 20kg pure berseem, a;= 20kg pure berseem + 8kg ryegrass, ay= 20kg pure berseem + 10 kg ryegrass, a, = 20kg pure berseem + 12 kg ryegrass/fed.)

(b1= control, b =20 kg N/fed., b3 = 40 kg Nifed. , bd = 60 kg N/fed.)
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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 controi
treatment gave the lowest level ( 64.13 ppm).

Crawford ef 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 accumuiation:

The data presented in table (8) demonstrate the effect of the above
interaction on nitrate nitrcgen accurnulation. As general, results revealed that
nitrate nitrogen was increased as the amount of nitrogen fertilization and
ryegrass seeding rates increased. According fo 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 Nffed. 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 ratic:
2-3-1- Effect of seeding rates:

Results in Table (B) 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 lbrahim (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 (8) 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 herseem 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 .

REFERENCES

Abou-Raya A.K; AA. E-Moursi and S.AA. [brahim (1965). The effect of
interseeding of Italian ryegrass with Egyptian clover on chemical and
botanical analysis of the herbage. Agric. Res. Rev., 43:108-121.

Abou-Raya A.K.; S.AA, ibrahim (1874). Some studies on interseeding clover
with Italian ryegrass (IRG) and its relation to yield, nutritive values and
botanical analysis. 3- Effect of the nutritive analysis and feeding value.

. Agric. Res. Rey., 53;85-95

Abou-Raya,A.K.; S.AA. Ibrahim; A. Abou El-Hassan and A.R. Khalil (1974):
Some studies on interseeding clover with Italian ryegrass (IRG) and its
relation to yield, nutritive values and botanical analysis. |- Effect on the
yield of the herbage, Agric. Res. Rev,, 53; 37- 50

A.Q.AC. (1980). Association of Official Agricultural Chemists Official
Methods of Analysis, 13" Ed. Washington, D.C., USA.

Chisci, G.C.(1974). Potential productivity of some autumn fodder crops sown
alone or mixed in the row in alternate rows of grass and legume as a
function of various rates of nitrogen fertilizer. In Relazion Sull Attivito
della stazin sperimentale di porticoltura di lodi Nigli Anni,, 109-111,
{C.F.Herb. Abst., 45 (5):142, 1985).

Crawford, R.F.; W. K. Kennedy and W.C. Hohnoson (1861): Some factors
that effect nitrate accumulation in forages. Agron. J., 53:158.

Duncan, D. B. (1955). Multiple Range and Multiple "F. test”. Biometrics, 11:1-

42
El-Nahrawy, M.Z.; A.Z. AbdEl-Halim; L.A. Hanna and A.M. Rammah (1996):
Performance of Egyptian clover — annual ryegrass mixture.

Proceeding 16™European grassland Federation Meeting, September
15-19, Grado. ltaly. (Summaries of Poster p.70).

Gabra,M.A.,, M.R.M. Mostafa and A.E.M. Khinizy (1992). Nutriticnal studies
on interseeding barley with some leguminous winter forage sown on
North Western Coast. J. Agric. Sci. Mansoura Univ., 17:3132-3139.

1698



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

Gluthmann, H. (1970): The effect of increasing N applications on the yields
and composition of clover, clover/grass and field grown forage grass as
studied under the conditions of the medium Erz-Mountains and the
height Vogt land, togung-shericht, Dutch. Akadernie der Land wert
Schafltswissen Schaften Zu Berlin 111:59-64. (C.F. Herb.Abst, 42
(6):115, 1972).

Habib,M. and A. Badawy (1967). Association between some species of
grasses and berseem. Alexandria.J.Agric.Res., 14: 213-238.

Hussein, T.A. and L.I. Abdel-Latif (1982): Effect of mixed sowing of berseem
and barely on the green fodder, dry matter and seed yields of berseem.
Annals of Agric.Sci. Moshtohor, 18.

lbrahim, S.A.A{1975):Some nutritional studies on legume-grass mixture.
Ph.D.Thesis, Fac. of Agric., Caira Univ.

Ibrahim,S.A.A; A.K. Abou-Raya; A M. Makky . and S. El-Samman (1978): The
effect of interseeding ltalian ryegrass (IRG) with clover on the
composition, digestibility and feeding value of the green herbage with
reference to nitrogen balance. Agric. Res. Rev., 56:135-143.

Makky, A.M.(1961); Increasing animal production. Min. Agric. BullNo 11 3¢
September.

Miller,.D.A. and H.F. Reetz.JR (1995). Forage Fertilization (5" Edition) In: R.F.
Banes; D.A. Miller and C.J. Nelson {(Eds): Forage vol. |: An Introduction
to Grassland Agriculture. lowa State Univ. Press ,Ames, lowa, 19895,75.

Mostafa, M.R.M.; H.M. Ghanem; §. El-Kholy; M.A. Gabra and W.H. Abdel-
Malek {1991): Effect of feeding berseem with barely with or without
minerals supplement on growth and feed efficiency of growing lambs.
J.Agric. Sci. Mansoura Univ., 16:2802-28086.

Mostafa M.R.M.; S.I. Hafez; A.E.M. Khinizy; R.T. Fouad; K.E.l. Etman and P,
Aspila (1996) Evaluatlon of winter forage for new reclaimed land.
Proceeding 16™ European Grassland Federation Meeting, September
15-19, Grado. Italy, 521-524.

MSTAT, V.4 {1984). A micro Computer Progiam for the Design and Analysis
of Agronomic Research Experiments. Michigan State Univ., USA.

NRC {2001): Nutrient Requirements of Domestic Animals .National Academy
of Science. National Research Council, Washington, D.C., USA.
2001,105.

Parson, J.L. (1958): Nitrcgen fertilization of alfalfa-grass mixture. Agron .J.
50:593- 584.

Peach,F.H. and M.V. Tracey (1955): Modern methods of piant analysis Vol.4
Pp367 Syringereclay. Berlin- Gottlngen

Peter,S.(2002): The forage boock 2™ ed. A comprehensive guide to forage
management. Pacific seeds Pty Ltd. Toowoomba, Austraiia.204-208.

Peterson, M,L., and L.E.Bendixen, (1961). Plant competition in relationship to
nitrogen economy. Agron. J., 53: 49-54,

Rammah, AM.and M.S. Radwan (1977): The influence of seeding rate and
cutting management on yield and botanical cormposition of berseem-
grass mixture .Z. Acker- Und Pflanzenbou (J.Agronomy and Crop
Sci.145, 103-114). :

1599



Abdel-Aziz, T.K. et al.

Reid,R.L.W.C. Templeton; Teal, Jr; 8. Ranney and W.V. Thayne (1987}
Digestibility, intake and mineral utilization of grasses and legumes by
lambs. J.Animal. Sci., 64:1725-1734.

Shaaban, S.A. and M. Omran (1973). Der einfluss der N- und P- dungung auf
entrag und Nahrstoff aufnahme bie Alxandriner- Klee in Agypten.
Landwirt in Ausland 1 (2): 37-39.

Snedecor, G.W. and W.G. Cochran (1980): Statistical Methods, 7" ed. lowa
State Univ. Press. Ames lowa, USA.

Spargue,V.G. and R.J. Garber (1950): Effect of time and height of cutting and
nitrogen fertilization on the persistence of the legume and production of
orchard grass-ladino and brome grass-ladino association. Agron. J.,
42:586-593.

Taussky, H.H. and E. Shorr (1953). A micro colorimetric method for the
determination of inorganic phosphorus. J. Biol. Chem., 202: 675-685.

Tekeli, A.S. and E. Ates (2005). Yield potential and mineral composition of
white clover — tall fescue mixture. J. Central European Agriculture: 6 (1)
27-34.

Washko,J.B. and P.l. Pennington (1956). Forage and protein production of
nitrogen fertilized grasses compared with grass-lequme association.
Pennsylvania Agric. Exp. St. Bull. 611.

Woodhous, WW.Jr. and D.S. Chamblese (1958). Nitrogen in forage
production. N.C. Agric. Exp. St. Bull. 383.

e g g cdlall Juala o SV dendl g (o g SN 80

N B L_sl_).“ﬁg‘qu):ﬁ\b‘,l&ngé

35 daaa dluas iy pddl o daaf il e JalS Gk
ala deana uald

caa =35l —Ae1 550 Ssadl 38 - il Jualas e aud

goaladl Jeala e S YT asendl g (g D Jaaa LS A 2 Gaags et B gl
Jad y (Abelaayl) Gl G54 Bedl Sipadt Shae idga gl 0 5 el bglin d e g
,Y..o/'r..s,T..s/\'..rwy\p_;(a”\”m)mmgﬁ

Aagi JS Cilad) p ema¥l el Juala (3 T giee GUDGA) dpa il Cogsl S
RIONRPOU I B OV VAE PR JETON I LW S 1 B UP SO\ [P FROU R EEL
Jrslally S8 s Gl Jasla (B Bygine 390 el f Al Ll JI e S0 2 Jaii
g e S g S Gpasall B 300 3 JSH Gl

3 AN 2l e gl 5 e A SY el e T gladll Jala 5
VY e [ aa gy paS T 50 Joea dadinly e Jaeaall 5 I8 Jeala lod ol e Dy
3 AR Gyt e Ay g Ba o Lk 00 han G138 fanS Te Ailaly  ohai f e gl aaS
A e 3 [ e a0 (58 Jaaa ghadily Ll Jpeant 5 Al GV e 2s B, LD
M&l,lﬂ‘*)ﬂJ}mﬂ?”ﬂﬂ\thﬁlQ;'\SL‘.I:MJUL‘&/‘_,J}‘;lJ‘.aS
Ll 5 N om0 p2E VY e O g aaS Yo 50 am pladialy ) pher gill o gD (5
Jama aladinly Lole Jpandl o3 B8] ) b il a5 i b Lain i [ Sy e anS 10
O Sy e paS e iy g ol [ el e 51 2K VY a1 e gy aaSY L (5

1600



