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ABSTRACT

Two field experiments were conducted in clay soil at the Agricultural
Farm of Sids Agricultural Research Station, Agricultural Research
Center during two seasons 2010/2011 and 2011/2012, consecutively to
investigate the effect of three nitrogen levels (0, 15 and 30 kg N/fed),
three phosphorus levels, i.e. 6.8, 9.6 and 13.1 kg P/fed and two zinc
application levels (0.0, and 10 kg zinc sulphate/fed) on total fresh and
dry forage vyield, forage quality; namely, N, protein, P and Zn
concentration and N, P and Zn uptake by berseem-barley mixture.

Total fresh and dry forage yield significantly increased by N, P and
Zn fertilization. Nitrogen and protein percentage positively affected only
by nitrogen fertilization. While, phosphorus concentration significantly
affected by raising phosphorus levels only. Meanwhile, zinc
concentration increased by zinc application and decreased by increasing
phosphorus levels. Nitrogen, phosphorus and zinc fertilization increased
nitrogen uptake. Whereas, phosphorus or zinc uptake responded only to
phosphorus or zinc application, respectively. All studied parameters
affected by the interaction between phosphorus and zinc, where added
phosphorus at higher rate inhibited the effectiveness of zinc.

Key words: Berseem, barley, forage mixture, nitrogen fertilizer, phosphorus
fertilizer, zinc fertilizer, nutrient content and nutrient uptake.

INTRODUCTION

In Egypt, berseem (Trifolium alexandrium L.) is the main source of animal
feeding. It is grown in pure stand as feed fresh during winter and /or hay in
spring and summer seasons. Because of its higher protein content than animal
demand, some researches on mixing berseem with cereals such as barley were
carried out in order to study the possibility of mrking a balanced feed for the
animal requirement and increase the total annual production of the dry matter
per unit area. Recently, great attention have been paid in Egypt to increase
forage yield and nutritive value of berseem through mixing it with barley. The
results of several investigators on berseem-barley mixture indicated that fresh
and dry forage of the mixtures were significantly higher than berseem alone
(Kobaissy, et al. 1995). However, El-Hattab et al. (1985) reported that
berseem-barely mixture was not significantly less than pure stand berseem
concerning green and dry yields. On the other hand, many studies emphasized
the advantage of mixing grasses with leguminous to improve its quality and
yield (Mostafa et al, 1991; Gebra et al, 1992; Abd El-Shafy and Ali,
1996, Teasdale et al, 2007and Brandaeter et al (2012).

Nitrogen is the nutrient element that most frequently limits yields in the
tropics as well as in the temperature region. Many workers stated that,
nitrogen fertilization at a rate of 30 kg/fed significantly increased fresh and dry
yield or crude protein in the obtained forage of the mixtures (Tawfik et al,
1992). Many authors reported the transfer of N from legumes to the unlegane
plants mixed with it which found to be up to 50% N in the non-legeme
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(Dahlin and Stenberg, 2010). The mechanisms controlling the transfer are
nonetheless not clearly understood. A number of pathways have been
proposed, e.g. uptake of root deposits either directly by the plant or after
transformation by soil microbial biomass and direct interconnections between
legume and non-legume roots (Soussana and Hartwing, 1996 and
Rasmussen et al, 2007).

Phosphorus exerts a very important role in energy storage and transfer in
the plant. It also plays a fundamental role in large number of enzymatic
reactions that depends on phosphorylations. Application of phosphorus to
Egyptian clover resulted in an increase in fresh and dry weights (Abd EI-Latif
and Salamah, 1982; Abd El-Latif, 1986 and Atia et al, 2000).

Zinc is involved in many enzymatic activators. Zinc is important in the
synthesis of tryptophane, a component of some protein and compound needed
for the production of growth hormones (auxins) like indole acetic acid.
Application of zinc to barley or clover enhanced growth (Atia et al., 2000).
The objective of the study were to evaluate the response of yield and quality of
berseem — barley mixture to nitrogen , phosphorus and zinc fertilization.

MATERIALS AND METHODS

The present study was conducted during two successive seasons, namely
2010/2011 and 2011/2012 at Sids Agricultural Research Station, Agricultural
Research Center, Egypt. Some physical and chemical properties (according to
Jackson, 1973) of the experimental soils under study are given in Table (1).
The field experiment were carried out to investigate the effect of N, P and Zn
fertilization on mixture of Miskawy berseem (Trifolium alexandrium L.,
Sakha 4 CV) with barley (Hordeum vulgure L., Giza 119 CV) at seedlng
rates of 20 kg/fed for each crop. Seeds were sown on 12 and 5" of November
in the two studied seasons, respectively. Each experimental plot was 10.5m?
(1/400 fed). A factorial in completely randomized block design involving the
three factors. The phosphorus treatments (B), i.e. 6.8, 9.8 and 13.1 kg P were
added before planting. Zinc treatments (0.0 and 10kg zinc sulphate/fed) were
added (C) as soil application before planting. Nitrogen fertilization level (0.0,
15 and 30 kg N/fed) was added (A) as ammonium nitrate (33.5% N) before the
first irrigation. The other normal cultural practices for growing these crops
were followed.

The first cut was taken after 60 days after sowing, then the second cut
was after 35 days from the first one, then the following two cuts were taken
every 30 days.

Studied traits:-

- Total fresh forage yield for the four cuts (ton/fed): Plots for each cut were
hand clipped and weighed in kg/plot, then transferred to ton/fed and
calculate the total fresh yield for the four cuts.

- Total dry forage yield (ton/fed): Samples of 100 gm were dried at 75°C to
constant weight and dry matter was estimated. The dry forage vyield
(ton/fed) for each cut was calculated by multiplying fresh forage (ton/fed)
with the dry matter percentage and calculate the total dry yield for all cuts.

- Forage quality (nutrient content and protein percentage): Chemical analysis
followed the conventional methods recommended by the Association of
Official Agricultural Chemists (A.O.A.C, 1980) on the dried sample
represent the four cuts to determined N, P and Zn concentration. Then
nutrient uptake calculated by multiplying dry vyield with nutrient
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concentration. Whereas, protein content was estimated by multiplying
nitrogen concentration by 6.25.
The results were analyzed statically according to the procedure outline
by Snedecor and Cochnan (1980) using MSTAT Computer Program V.4
(1986). The treatment means were compared by L.S.D test at 5% level of
probability in both growing seasons.

Table (1): Some physical and chemical properties of the experimental soil.

Soil properties First season | Second season
Particle size distribution (%)
Coarse sand 0.9 0.6
Fine sand 18.1 16.6
Silt 29.3 32.1
Clays 51.7 50.7
Texture grade Clay Clay
Chemical analysis
pH (1:2. 5 soil water suspention) 7.96 8.03
EC(dSm™ at 25 <C in soil paste) 0.36 0.39
CaCO3 (%) 2.3 2.6
Organic matter (%) 1.40 1.30
Available N ugg 18.2 21.0
Available P ugg 12.6 141
Available K ugg 240 235
Available Zn ugg™ 2.0 2.2

RESULTS AND DISCUSSION
Fresh and dry forage yields:

Green forage yield (fresh and dry) of berseem mixture with barley as
affected by nitrogen, phosphorus and zinc fertilization are presented in Table
(2 and 3).

The data indicated that increasing nitrogen application had a markedly
effect on total fresh yield of berssem-barley mixture in the two growing
seasons. The increasing nitrogen level up to 30 kg/fed significantly increased
the sum fresh forage yields for the four cuts for berseem-barley mixture. In the
first season applying nitrogen fertilizer at 15kg/fed increased total fresh green
yield by 3.2%, while raising the nitrogen rate to 30 kg N/fed increased it by
5.0% over the non fertilized nitrogen plots. In the second season these
increases amounted to 3.2 and 5.3%, respectively.

With respect to total dry forage yield, results showed significant
differences between the studied rates of nitrogen fertilizer on dry fresh yield.
The treatment of 30 kg N/fed gave the highest value of total dry forage yield
(13.08 ton/fed), while without nitrogen treatment gave the lowest value (12.47
ton/fed) in the first season. The corresponding values for the second season
were 13.91 and 13.23 ton/fed, respectively.

It is obvious to notice that, although the increasing either fresh or dry
yield due to increasing nitrogen levels is significant, but these increments did
not so much high. This may be due to the effect nitrogen application is more
pronounced on barley than berseem, or it gave negative effect on the later.
These results confirm the finding of Sprage and Garber (1950), Washko
and Pannington (1956) and Parson (1958) who stated that yield increased
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due to nitrogen has been influenced by the amount of non legume in the
mixture. The greater the proportion of non legume, the greater the yield
increase from applied nitrogen. Addition of nitrogen usually had increased the
competitive ability of the non legume and had decreased the proportion of
legume in the mixture. Therefore, nitrogen application has a significant effect
on increasing the yield of the mixture, although it reduced the vyield of
berseem. The reduction in yield of berseem may be due to the fact that
nitrogen fixing bacteria trend to decrease nitrogen fixation especially in the
presence of large amounts of available nitrogen (Woodhouse and Chanblese,
1959).

Table (2): Total fresh forage yield (ton/fed) of berseem-barley mixture as
affected by N, P and Zn fertilization.

Nitrogen | Phosphorus Zn kg ZnSOy/fed (C)
kg/fed kg/fed 2010/2011 2011/2012
(A) (B) 0.0 | 10.0 | Mean|| 0.0 | 10.0 | Mean
6.8 50.26 | 52.52 | 51.39 |[54.88 | 55.79 | 55.34
0.0 9.6 52.57 |55.49 |54.03 |[56.56 |57.98 [57.27
13.1 55.41 | 56.19 | 55.80 |[57.28 [57.99 |57.64
Mean 52.75 | 54.73 | 53.74 ||56.07 | 57.25 | 56.66
6.8 54.13 | 54.99 | 54.56 |[56.86 | 58.71 | 57.79
15 9.6 54.95 [55.35 |55.15 |[57.59 | 58.96 | 58.28
13.1 56.19 | 57.07 |56.63 |[59.85 |59.07 [59.46
Mean 55.00 | 55.80 |55.45 |[58.10 | 58.91 |58.51
6.8 55.06 | 56.14 | 55.60 |[58.97 | 59.76 | 59.37
30 9.6 55.83 | 57.59 |56.71 |[59.43 | 60.94 [60.19
13.1 56.99 | 56.88 |56.94 |[59.60 |60.74 | 60.17
Mean 55.96 |56.87 |56.42 |[59.33 | 60.48 |59.91
6.8 53.15 | 54.55 | 53.85 |[56.90 | 58.09 | 57.50
Mean of 9.6 54.45 | 56.14 |55.30 |[57.86 |59.29 | 58.57
(B) 13.1 56.20 |56.71 |56.46 |[58.91 |59.27 [59.09
Mean of (C) 54.60 |55.80 |55.20 |[57.89 | 58.88 [58.39
L.S.D at 0.05

A 0.99 1.01

B 0.99 1.01

C 0.72 0.73

AxB N.S N.S

AXC N.S N.S

BxC 1.21 1.32

AxBxC N.S N.S
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Table (3): Total dry forage yield (ton/fed) of berseem-barley mixture as
affected by N, P and Zn fertilization.

Nitrogen | Phosphorus Zn kg ZnSO,/fed (C)
kg/fed kg/fed 2010/2011 2011/2012
(A) (B) 0.0 [ 100 [ Mean || 0.0 | 10.0 | Mean
6.8 11.72 |12.23 |11.98 |{12.73 | 12.97 | 12.85
0.0 9.6 12.11 |12.87 |12.49 |{13.11 | 13.51 | 13.31
13.1 12.83 |13.04 |12.94 |/13.50 | 13.53 | 13.52
mean 12.22 |12.71 | 12.47 |{13.11 | 13.34 | 13.23
6.8 1257 |12.76 | 12.67 ||13.22 | 13.66 | 13.44
15 9.6 1293 |13.28 | 13.11 |{13.52 | 13.74 | 13.63
13.1 13.04 |13.27 | 13.16 |{13.97 | 13.76 | 13.87
mean 12.85 | 13.01 | 12.98 |{13.57 | 13.72 | 13.65
6.8 12.61 | 13.09 | 12.85 ||{13.52 | 13.88 | 13.70
30 9.6 1292 |13.40 | 13.16 ||13.82 | 14.18 | 14.00
13.1 13.27 |13.21 |13.24 |{13.91 | 14.12 | 14.02
mean 1293 | 13.23 | 13.08 |{13.75 | 14.06 | 13.91
6.8 12.30 | 12.69 | 12.50 ||{13.16 | 13.50 | 13.33
Mean of 9.6 12.65 |13.18 | 12.92 |{13.48 | 13.81 | 13.65
(B) 13.1 13.04 |13.17 |13.11 |{13.79 | 13.80 | 13.80
Mean of (C) 12.66 | 13.01 | 12.84 |{13.48 | 13.70 | 13.59
L.S.D at 0.05

A 0.18 0.21

B 0.18 0.21

C 0.14 0.16

AxB N.S N.S

AxC N.S N.S

BxC 0.23 0.26

AxBxC N.S N.S

Regarding phosphorus fertilization it can be notice that raising the
phosphorus doses increased total fresh yield in both seasons. The increasing
percentage in the first season due to 9.6 and 13.1 kg P treatments reached to
2.7 and 4.9% as compared to 6.8 kg P treatment, respectively. The second
season have the same trend.

As for total dry yield, similar to green forage yield, data of dry yield
showed a positive and significant relationship between forage dry yield and
phosphorus fertilization in both seasons. The increasing in total yield over 6.8
kg P/fed treatment amounted to 3.4 and 4.9% in the first season, while in the
second one were 2.4 and 3.5% for phosphorus levels 9.6 and 13.1 kg P/fed,
respectively. This increment of yield could be attributed to the increased of the
activity of soil bacteria in fixing atmospheric nitrogen due to high supply of
phosphorus on one hand and to the important role of phosphorus in
physiological processes in berseem and barley plants on the other hand.These
findings are in accordance with Abd El-Latif and Salamah (1982) and Atia
et al (2000).
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As for the interactions, the data obtained clearly showed that both fresh
and dry forage vyields were affected only by the interaction between
phosphorus and zinc application. Where, the application of zinc at the high
phosphorus rate, i.e. 13.1 kg P/fed of phosphorus under 10 kg sulphate zinc
did not effect fresh or dry forage yield of berseem-barly mixture in both
seasons. This mainly due to the antagonistic effect between phosphorus and
zinc. Stuckenholtz et al (1966) mentioned that higher level of available soil P
or applied - P fertilizer induces Zn deficiency in plants. The mobilization of
Zn through diffusion is also adversely affected by P fertilization (Singh et al,
1985).

Forage quality:

Means of nitrogen, protein, phosphorus(%) and zinc (ppm) content of
berseem-barley mixture tissues as affected by nitrogen, phosphorus and zinc
fertilization are presented in Tables (4-7). The results clearly showed that both
nitrogen and protein percentage significantly affected only by nitrogen
application in both seasons, while it not affected by either phosphorus or zinc
fertilization. It is obvious that the treatment of 30 kg N/fed gave the highest
values of N and protein % in berseem-barley mixture, which gave 2.54 and
16.05% in the first season, respectively. The corresponding values in the
second season were 2.56 and 16.01%, while the lowest values were recorded
for the treatment without nitrogen fertilization (2.26 and 14.03% for the first
season and 2.20 and 13.95% for the second one in the above mentioned order,
respectively). These results confirm the finding of Tawfik et al (1992).

The obtained data revealed that phosphorus percentage in berseem-
barley mixture was not affected by the studied treatments, except phosphorus
fertilization where, phosphorus application had a positive effect on phosphorus
content in both seasons. The increase in phosphorus percentage due to 9.6 and
13.1 kg P/fed treatments over 6.8 kg P/fed treatment amounted to 14.3 and
26.2%, respectively in the first season. The increasing percentage for the
second season were 6.5 and 15.2% in the same order.
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Table (4): Nitrogen content (%) in berseem-barley mixture as affected by
N, P and Zn fertilization.

Nitrogen | Phosphorus Zn kg ZnSOy/fed (C)
kg/fed kg/fed 2010/2011 2011/2012
(A) (B) 0.0 [ 100 | Mean |[ 0.0 [ 10.0 | Mean
6.8 2.22 2.25 2.24 2.21 2.26 2.24
0.0 9.6 2.34 2.30 2.32 2.26 2.14 2.20
13.1 2.16 2.27 2.22 2.17 2.16 2.17
Mean 2.24 2.27 2.26 2.21 2.19 2.20
6.8 2.43 2.39 2.41 2.36 2.45 2.41
15 9.6 2.40 2.43 2.42 2.44 2.40 2.42
13.1 2.43 2.49 2.46 2.44 2.43 2.44
Mean 2.42 2.44 2.43 2.41 2.43 2.42
6.8 2.57 2.60 2.59 2.55 2.60 2.58
30 9.6 2.51 2.48 2.50 2.53 2.55 2.54
13.1 2.55 2.50 2.53 2.58 2.53 2.56
Mean 2.54 2.53 2.54 2.55 2.56 2.56
6.8 2.41 2.41 2.41 2.37 2.44 2.41
Mean of 9.6 2.42 2.40 2.41 2.41 2.36 2.39
(B) 13.1 2.38 2.42 2.40 2.40 2.37 2.39
Mean of (C) 2.40 2.41 2.41 2.39 2.39 2.39
L.S.D at 0.05

A 0.06 0.08

B N.S N.S

C N.S N.S

AxB N.S N.S

AxC N.S N.S

BxC N.S N.S

AxBxC N.S N.S
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Table (5): Protein content (%) in berseem-barley mixture as affected by
N, P and Zn fertilization.

Nitrogen | Phosphorus Zn kg ZnSOy/fed (C)
kg/fed kg/fed 2010/2011 2011/2012
(A) (B) 0.0 | 100 | Mean || 0.0 | 10.0 [ Mean
6.8 13.21 | 14.16 | 13.69 || 13.83 | 14.43 | 14.13
0.0 9.6 14.33 | 14.45 | 14.39 || 14.43 | 13.79 | 14.11
13.1 13.62 | 14.39 | 14.01 || 13.66 | 13.55 | 13.61
mean 13.72 | 14.33 | 14.03 || 13.97 | 13.92 | 13.95
6.8 15.29 | 15.02 | 15.16 || 14.62 | 15.39 | 15.01
15 9.6 15.11 | 15.33 | 15.22 || 15.15 | 15.12 | 15.14
13.1 15.31 | 15.61 | 15.45 || 15.30 | 15.06 | 15.18
mean 15.24 | 15.32 | 15.28 || 15.20 | 15.19 | 15.11
6.8 16.17 | 16.32 | 16.25 || 15.96 | 16.31 | 16.14
30 9.6 15.64 | 15.562 | 15.58 || 15.85 | 15.91 | 15.88
13.1 15.96 | 16.67 | 16.32 || 16.16 | 15.84 | 16.00
mean 15.92 | 16.17 | 16.05 || 15.99 | 16.02 | 16.01
6.8 14.89 | 15.17 | 15.03 || 14.80 | 15.38 | 15.09
Mean of 9.6 15.03 | 15.10 | 15.07 || 15.14 | 14.94 | 15.04
(B) 13.1 1496 | 15.22 | 15.09 || 15.04 | 14.82 | 14.93
Mean of (C) 1496 | 15.16 | 15.06 || 14.99 | 15.05 | 15.02
L.S.D at 0.05

A 0.31 0.47

B N.S N.S

C N.S N.S

AxB N.S N.S

AxC N.S N.S

BxC N.S N.S

AxBxC N.S N.S
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Table (6): Phosphorus content (%0) in berseem-barley mixture as affected
by N, P and Zn fertilization

Nitrogen | Phosphorus Zn kg ZnSO,/fed (C)
kg/fed kg/fed 2010/2011 2011/2012
(A) (B) 00 | 100 | Mean || 0.0 | 10.0 | Mean
6.8 0.42 | 0.43 0.43 0.46 | 0.47 0.47
0.0 9.6 0.49 | 0.49 0.49 0.48 | 0.49 0.49
13.1 0.53 | 0.52 0.53 0.52 | 052 0.52
Mean 0.48 | 0.48 0.48 0.49 | 0.49 0.49
6.8 0.41 0.40 0.41 0.45 0.44 0.45
15 9.6 0.48 | 0.48 0.48 0.49 | 0.47 0.48
13.1 054 | 0.53 0.54 0.54 | 0.54 0.54
mean 0.48 | 0.47 0.48 0.49 | 0.48 0.49
6.8 0.41 | 0.42 0.42 0.47 | 0.46 0.47
30 9.6 0.47 | 0.46 0.47 0.49 | 0.48 0.49
13.1 0.52 | 053 0.53 0.53 | 0.52 0.53
mean 0.47 0.47 0.47 0.50 0.49 0.50
6.8 0.41 | 0.42 0.42 0.46 | 0.46 0.46
Mean of 9.6 0.48 | 0.48 0.48 0.49 | 0.48 0.49
(B) 13.1 0.53 | 0.53 0.53 0.53 | 0.53 0.53
Mean of (C) 0.47 | 0.48 0.48 0.49 | 0.49 0.49
L.S.D at 0.05

A N.S N.S

B 0.05 0.04

C N.S N.S

AxB N.S N.S

AxC N.S N.S

BxC N.S N.S

AxBxC N.S N.S
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Table (7): Zinc content (ppm) in berseem-barley mixture as affected by
N, P and Zn fertilization

Nitrogen | Phosphorus Zn kg ZnSOy/fed (C)
kg/fed kg/fed 2010/2011 2011/2012
A) B) 0.0 | 10.0 | Mean |[ 0.0 | 10.0 | Mean
6.8 31 42 36.5 39 44 41.5
0.0 9.6 32 40 36.0 38 42 40.0
13.1 33 34 33.5 37 39 38.0
Mean 32 38.7 35.3 38 41.7 ] 39.8
6.8 33 43 38.0 38 45 41.5
15 9.6 31 41 36.0 36 40 38.0
13.1 32 35 33.5 38 39 38.0
Mean 32 39.7 35.8 37.3 | 41.3 | 39.2
6.8 31 39 35 36 44 40.0
30 9.6 34 38 36 37 41 39.0
13.1 33 33 33 36 37 36.5
Mean 32.7 | 36.7 34.7 36.3 | 40.7 | 38.5
6.8 31.7 41.3 36.5 37.7 44.3 41
Mean of 9.6 32.3 | 39.7 36.0 370 | 41.0 39
(B) 13.1 32.7 | 34.0 33.4 370 | 380 | 375
Mean of (C) 32.2 | 38.3 35.3 372 | 411 | 39.1
L.S.D at 0.05

A N.S N.S

B 2.10 1.73

C 1.82 1.61

AxB N.S N.S

AxC N.S N.S

BxC 4.37 2.65

AxBxC N.S N.S

Zinc concentration in berseem-barley mixture was not affected by
nitrogen treatments. However, either phosphorus or zinc fertilization had a
significant effect on zinc content in berseem-barley mixture in both seasons.
Raising phosphorus rates up to 13.1 kg P/fed significantly decreased zinc
content. This negative effect of phosphorus fertilization is mainly due to the
antagonismatic effect between phosphorus and zinc as mentioned before. On
the other hand, addition of zinc significantly increased zinc content in mixture
in both seasons. The plants supplied with 10 kg zinc sulphate/fed exceeded
that without zinc by about 18.9 and 10.5% in both seasons, respectively.

Concerning the interaction between the studied treatments, the results
indicated that zinc concentration in berseem-barley mixture was affected only
by the interaction between phosphorus and zinc fertilization. In the presence of
zinc, phosphorus application had a negative effect on zinc content, where
increasing phosphorus fertilization significantly decreased zinc concentration
of the mixture in both seasons. This finding again emphasized the antagonistic
effect between phosphorus and zinc.

Nutrient uptake:

Data presented in Table (8-10) showed the effect of nitrogen,
phosphorus and zinc fertilization on nitrogen, phosphorus and zinc uptake.
The results indicated that tested treatments exhibited significant differences
regarding nitrogen uptake, except zinc treatment in the second season. It could
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be noticed that raising both nitrogen or phosphorus significantly increased
nitrogen uptake in both seasons, while it responded to added zinc in the first
season only. These increments of nitrogen uptake is mainly due to its effect on
dry weight of the mixture as mentioned before (Table, 3), since nutrient
uptake calculated by multiplying nutrient concentration with dry weight.

Also, the results showed that phosphorus uptake by berseem-barley
mixture was positively responded only to phosphorus fertilization. Where,
raising phosphorus treatment to 9.6 and 13.1 kg P/fed increased phosphorus
uptake by bersem-barley by about 19.8 and 32.5% as compared to 6.8 k P/fed
in the first season. The same trend was obtained in the second season.

As for zinc uptake by berseem-barley mixture, the data in the same
Tables revealed that zinc uptake was significantly affected by zinc application
and by the interaction between phosphorus and zinc fertilization. The plants
received 10 kg zinc sulphate surpassed that without zinc treatment by about
24.8 and 12.8% in the two growing seasons, respectively. The enhancement of
zinc application on increasing zinc uptake is mainly due its effect on both dry
yield (Table, 3) and zinc content (Table, 7) as mentioned before. Also, it can
be notice from the results that at the higher levels of phosphorus, i.e. 13.1 kg
P/fed, zinc application not significantly increased zinc uptake in both seasons,
while it significantly responded to zinc application under the two lower
phosphorus levels (6.8 and 9.8 kg P/fed) in the two growing seasons. This
result is mostly explained by the antagonistic effect between the two nutrients.
Table (8): Nitrogen uptake (kg/fed) by berseem-barley mixture as affected

by N, P and Zn fertilization

Nitrogen | Phosphorus ZNn Kg ZnSOy4/ted (C)
k%/fed k%/fed 2010/2011 201172012
A) B) 0.0 ] 100 | Mean |[ 0.0 [ 10.0 | Mean
6.8 261.2 | 2749 | 268.1 |[ 2829 | 291.9 | 28/.4
0.0 0.6 2839 | 295.3 | 289.6 || 297.7 | 288.2 | 293.0
13.1 27651 296.1 | 286.3 || 293.2 | 293.3 | 293.3
Mean 2739 | 288.8 | 2814 || 291.3 | 291.1 | 291.2
6.8 304.1 1 303.2 | 303.7 || 313.2 | 334.2 | 323.7
15 0.6 311.6 | 3215 | 316.6 || 330.5 | 331.2 | 330.9
13.1 317.2 | 331.2 | 324.2 || 341.4 | 332.9 | 337.2
Mean 311.0 | 318.6 | 314.8 || 328.4 | 332.8 | 330.6
6.8 323.3 | 339.7 | 3315 |[ 345.2 | 361.1 | 353.2
30 0.6 325.6 | 3335 | 329.6 || 349.1 | 362.6 | 355.9
13.1 3371 | 331.6 | 334.4 || 359.6 | 358.4 | 359.0
Mean 328.7 | 334.9 | 331.8 || 351.3 | 360./ | 356.0
6.8 296.2 | 305.9 | 301.1 || 313.8 | 329.1 | 3214
Mean of 0.6 307.0 | 316.8 | 311.9 || 325.8 | 327.3 | 326.6
(B) 13.1 310.3 | 319.6 | 315.0 || 331.4 | 328.2 | 329.8
Mean of (C) 3045 | 314.1 | 309.3 || 323.7 | 328.2 | 326.0
L.S.D at 0.05
A 9.12 11.27
B 9.12 11.27
C 7.36 N.

AxB N.S N.S

AxC N.S N.S

BxC N.S 14.13

AxBxC N.S N.S
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Table (9): Phosphorus uptake (kg/fed) by berseem-barley mixture as
affected by N, P and Zn fertilization.

Nitrogen | Phosphorus Zn kg ZnSO,/fed (C)
kg/fed kg/fed 2010/2011 2011/2012
(A) (B) 0.0 [ 100 | Mean || 0.0 [ 10.0 | Mean
6.8 48.6 | 51.6 50.1 56.9 | 60.1 58.5
0.0 9.6 59.3 63.7 61.5 63.2 67.6 65.4
13.1 67.2 67.2 67.2 69.7 71.3 70.5
Mean 58.4 60.8 59.6 63.3 66.3 64.8
6.8 51.2 | 505 50.9 58.4 | 61.2 59.8
15 9.6 62.2 62.9 62.6 65.1 63.2 64.2
13.1 64.6 71.7 68.2 75.7 74.9 75.3
Mean 59.3 61.7 60.5 66.4 66.4 66.1
6.8 52.2 55.8 54.0 64.4 64.1 64.3
30 9.6 61.3 62.2 61.8 68.5 69.5 69.0
13.1 68.5 71.4 70.0 73.4 74.6 74.0
Mean 60.7 | 63.1 61.9 68.8 | 69.4 69.1
6.8 50.7 52.6 51.7 59.9 61.8 60.9
Mean of 9.6 50.9 | 62.9 61.9 65.6 | 66.1 65.9
(B) 13.1 66.8 70.1 68.5 72.9 73.6 73.3
Mean of (C) 595 | 619 | 60.7 || 66.1 | 67.2 | 66.7
L.S.D at 0.05

A N.S N.S

B 4.32 4.96

C N.S N.S

AxB N.S N.S

AxC N.S N.S

BxC N.S N.S

AxBxC N.S N.S
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Table (10): Zn uptake (g/fed) by berseem-barley mixture as affected by
N, P and Zn fertilization.

Nitrogen | Phosphorus Zn kg ZnSO,/fed (C)
kg/fed kg/fed 2010/2011 2011/2012
(A) (B) 0.0 [ 100 [ Mean || 0.0 | 10.0 | Mean
6.8 363.1 | 515.7 | 439.4 || 495.3 | 579.3 | 537.3
0.0 9.6 386.5 | 514.9 | 450.7 || 499.1 | 568.4 | 533.8
13.1 4247 | 445.7 | 435.2 || 498.2 | 527.1 | 466.7
Mean 3914 | 492.1 | 441.8 || 497.5 | 558.3 | 527.9
6.8 4155 | 546.2 | 480.9 || 501.1 | 613.1 | 557.1
15 9.6 401.9 | 543.2 | 472.6 || 487.7 | 548.6 | 518.2
13.1 417.7 | 563.5 | 490.6 || 532.1 | 538.2 | 535.2
Mean 411.7 | 551.0 | 481.4 || 507.0 | 566.6 | 536.8
6.8 391.2 | 512.3 | 451.8 || 487.2 | 610.1 | 548.7
30 9.6 438.1 | 507.6 | 472.9 || 510.2 | 583.0 | 546.6
13.1 436.5 | 437.2 | 436.9 || 501.3 | 523.4 | 512.4
Mean 421.9 | 485.7 | 453.8 || 499.6 | 572.2 | 535.9
6.8 389.9 | 524.7 | 457.3 || 494.5 | 600.8 | 547.7
Mean of 9.6 408.8 | 521.9 | 465.4 || 499.0 | 566.7 | 532.9
(B) 13.1 426.6 | 482.1 | 454.4 || 510.5 | 529.6 | 502.1
Mean of (C) 408.4 | 509.6 | 459.0 || 501.3 | 565.7 | 533.5
L.S.D at 0.05
A N.S N.S
B N.S N.S
C 62.51 46.13
AxB N.S N.S
AxC N.S N.S
BxC 80.19 66.52
AxBxC N.S N.S
CONCLUSION

It could be recommended that fertilized berseem-barley mixture with 30
kg N, 13.1 kg P and 10 kg zinc sulphate/fed can be give best yield and quality
of forage under the condition of clay alluvial soils.
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