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ABSTRACT

Two field experiments were conducted in two successive summer
seasons of 2017 and 2018 at Ismailia, Agricultural Research Station,
ARC, Egypt. The experiments are aimed to study the effect of three rates
of nitrogen fertilization (0, 60, 90 N kg/ fad) with organic and amino
acids on Sudangrass cv. Giza "2" to growth, forage yield and quality of
forage Sudangrass (Sorghum sudangrass L.) as well as economic return.
A randomized complete blocks design with three replicates was used in
the two growing seasons. The main obvious results of this study could be
summarized as follows; Nitrogen application showed positive impact on
studied growth traits, forage yield and quality. Increasing N rates up to
90 kg /fad + organic acid + amino acid led to the highest values of plant
height, number of tillers, number of leaves, leaves/ stem ratio, fresh and
dry yields for Sudangrass.

The data of nitrogen use efficiency (NUE) indicated that the
application of amino acid and organic acid plus soil application was more
effective than soil application on Sudangrass productivity especially by
using 60 kg N/fad + foliar applications of organic acids + foliar
application of amino acids which produced the highest values of NUE.

Also, the present results indicated that increasing N level
fertilization led to increasing crude protein content (CP). The results also
showed that treatment (90 kg N/fad + organic acid + amino acid) was up
in pound dividend investor in Sudangrass crop to farms pound spent on
agriculture.

INTRODUCTION

In Egypt the shortage and more needing of green fodder during
summer has been increased, therefore, great efforts must be directed
towards improving summer forage crops. Sudangrass could be proved as
solution to the problem, since it is considered as the most important
forage during summer. Also, it is considered one of the most adapted



99 Egypt. J. of Appl. Sci., 34 (7) 2019

summer forage under adverse conditions of water shortage, salinity and
low soil fertility (Hagag et al., 2000). Sudangrass (Sorghum sudanense
L.) is a fine stemmed and leafy plant with very quick regrowth. It is best
used for pasture or in multiple cut systems. If used in a one cut system,
yields will be less than that of Sorghum. Forage quality will be high due
to low fiber content if cut frequently. Sorghum-Sudan grass forage
should always be sampled and tested for feed composition because of the
variability in nutrient value (Monica and James, 2016).

Sandy soils cover vast areas in Egypt; therefore reclamation of
these soils is the main target for the horizontal expansion of our
cultivable land. Unfortunately, sandy soils have very poor hydro physical
and nutritional values. Thus, the use of soil amendments is a vital
importance to improve physical, chemical and nutritional characteristics
of these soils, (EIl- Hendawy et al., 2008).

Nitrogen is the most important plant nutrient needed to obtained
high yield and quality. Whereas, nitrogen is a primary constituent of
proteins, chlorophyll and thus enzymes (Raun and Johnson, 1999).
Accordingly, there are still many efforts are underway to improve forage
crops productivity per unit area through foliar nutrition with nutrition
with nutrient compounds contain basically amino acids and applying the
optimum nitrogen fertilizer level.

Humic acid is a commercial product contains many elements which
improve the soil fertility and increase the availability of nutrients and
consequently increase plant growth and yield.

Amino acids can be absorbed and used in different ways,
depending on the physiological stage of development of the plant. The
increases in yield (quality and quantity) with the idea to apply a product
were able to integrate the fertilizing activity directly to the leaves to
avoid the interaction with the soil (Krause, 1974). Tryptophan is among
the less common amino acids found in proteins, but it plays important
structural or functional roles whenever it occurs. (Gollnick et al., 2005
and Saharkhiz and Omid, 2008),

The aim of this study was to investigate the effect different rates of
N fertilization and organic acid (humic acid) or amino acid (tryptophan)
on growth, yield, quality and economic evaluation to achieving the goals
of sustainable agriculture and decreasing the use of chemical fertilizers of
Sudangrass.

MATRIALS AND METHODS

Two field experiments were conducted on sandy soil at
Agricultural Research Station Farm in Ismailia Governorate, Egypt. The
farm is located at 30°35', 41.9" N latitude and 32° 16', 45.8" E longitude
during the two successive seasons 2017 and 2018 to study the effect of
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mineral nitrogen fertilizer levels, organic acid (Humic acid (HA)) and
Amino acids (Tryptophan (Tryp.)) on productivity and quality of
Sudangrass (Sorghum sudanense L.) Var. Giza 2. Some physical and
chemical properties of the study soil were determined according to the
methods described by Page et el. (1982) are presented in Table (1). The
experimental design was randomized complete block with three
replications.

Table (1): Some physical and chemical properties of soil used (Mean

values for the two seasons).

Sand (%) Silt (%) Clay (%) Texture O.M (%) CaCO3(%)
78.35 7.45 14.20 Sandy loam 0.58 1.74
pH EC Soluble Cations (meq I™) Soluble Anions (meq 1)
(1:2.5) (dS/m) in

soil past | Ca*™ Mg*? Na* K* HCO; |cr S0%  [|SAR
7.85 1.78 5.22 3.90 7.88 0.80 1.20 7.03 9.57 3.70
Available Macronutrients (mg kg™?) Available Micronutrients (mg kg™?)
N P K Fe Mn Zn
37.11 4.95 160.00 2.19 1.20 0.59

The treatments used were as follows:

e To=0KgN (to calculate NUE).

T,= 60 Kg N/ fad.

T,= 60 Kg N/ fad + Organic acids (HA) foliar application.

T3= 60 Kg N/ fad + Amino acids (Tryp.) foliar application.

T,= 60 Kg N/ fad + Organic acids (HA) + Amino acids (Tryp.) foliar
application.

Ts=90 Kg N/ fad

Te= 90 Kg N/ fad + Organic acids (HA) foliar application.

T,=90 Kg N/ fad + Amino acids (Tryp.) foliar application

Tg= 90 Kg N/ fad + Organic acids (HA) + Amino acids (Tryp.) foliar
application.

The plot size was 12 m? (4.0 x 3.0 m). Seeds were hand drilled in
rows 20 cm apart at the seeding rate of 20 kg/fad. The preceding wmter
crop for both seasons was barley. Sowing dates took place on May 15"
and 23" in 1% and 2" seasons, respectively.

Recommended rates of phosphors (150 kg/fad) super phosphate
(15.5% P,0s) was applied just after land preparation, The N fertilizer was
applied at different rates under study as ammonium nitrate (33.5% N) at
three equal doses, i.e. after 21, 55 and 95 days from planting,
respectively. The treatments of humic and tryptophan were carried out as
foliar application on plant on three periods 25, 60 and 100 days from
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planting at rates 2 L/400 L water/ fad. The three cuts were taken in both

seasons at 50, 90 and 125 days after planting.

Measurements of agronomic traits and yield:

1- Plant height (cm): Ten plants as samples from each plot were taken at
harvesting time to measure from ground level to the highest leaf tip.

2- Number of tiller/ m?.

3- Number of leaves/ plant.

4- Leaves /stems ratio.

5- In each cut, fresh yield was calculated by harvesting the complete plot
(kg) and it was converted to ton/ fad. Total fresh yield was calculated
by sum of cuts yield.

6- Total dry matter yield was calculated from dry matter % multiplied by
fresh yield. (The green plants were chopped manually and were
weighed on digital weight balance then placed in shad for drying and
was shifted to electric oven at 105 °C for period till a constant weight
was achieved.)

7- Relative yield was calculated according to Barakat et al. (2002) as
follows:-

Relative yield = __ Fresh or dry forage yield (ton/fad) x 100
Fresh or dry forage yield (ton/fad) at Zero N

Chemical Composition:

The following chemical constitute were studied in the first season
only on dry weight basis. Plant samples were taken from each cut and
then oven dried at 70 °C until constant weight, followed by fine grinding
to estimate.

1- The crud protein (CP): The nitrogen contents of feed sample was
determined by Kjeldahl N (A.O.A.C, 1999) and the value recorded for
nitrogen was then multiplied by 6.25 (Hymowitz et al., 1972).

2- The crude fiber (CF) contents were methods recommended by Van-
Soest et al. (1991).

3- Total digestible nutrient (TDN) was calculated as TDN=
50.41+1.04CP-0.07CF, According to Church (1979),

4- The digestible crude protein (DCP) was calculated as DCP= (CP X
0.9115) - 3.62) According to Mc -Donald et al. (1978).

5- Nitrogen use efficiency (NUE) was calculated according to the
formula proposed by

Craswell and Godwin (1984) as follows:

NUE = (Total yield F - Total yield C)(kg)_
Fertilizer N applied

Where: F = fertilized plants, C = non fertilized plants (zero N)

NUE determine the forage yield produced per one kg of fertilized N (kg

forage yield / kg N applied).
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Statistical analysis

Data were statistically analyzed according to Snedecor and
Cochran (1991) and treatment means were compared by least significant
difference test (LSD) at 0.05 level of significance. Bartlett's test was
done to test the homogeneity of error variance. The test was not
significant for all assessed traits, so, the two season’s data were
combined.

RESULTS AND DISSCUSION

Growth traits:

Data of the combined analysis for plant height (cm), number of
tiller/ m?, no. of leaves/ plant and leaves/stem ratio % as affected by N
fertilization different rates and organic acid (HA) or amino acid (tryp.)
are presented in Tables 2&3. Obtained data revealed clearly that the
studied different fertilizer combinations treatments caused significant
increases in all growth traits.

Table (2): Plant height (cm) and number of tillers/ m2 of Sudangrass
as affected by different nitrogen rates and organic, amino
acids and their combination (combined analysis of two

seasons)

; R 2

Treatments Plant Height (cm) Number of tillers/ m
Cutl Cut 2 Cut 3 Mean Cutl Cut 2 Cut 3 Mean
To 90.12 105.13 69.90 88.38 31 39 29 33.0
T, 109.13 | 118.35 82.04 103.17 35 41 30 35.3
T, 130.13 | 142.30 98.00 123.48 41 49 36 42.0
T3 143.21 | 151.00 111.20 135.14 47 54 43 48.0
T, 148.41 | 160.75 127.46 145.54 51 59 48 52.6
Ts 120.40 | 131.12 89.00 11351 39 46 32 39.0
Te 138.08 | 146.32 102.14 128.85 43 52 39 44.7
T, 152.21 | 166.24 139.21 152.55 54 62 50 55.3
Ts 163.46 | 178.46 150.46 164.13 59 65 51 58.3
LSD g5 6.119 7.042 6.121 6.140 1.021 1.211 1.019 1.084

To Zero N T;=60 kg N/fad T,= 60kg N/fad + organic acid Ts= 60 kg N/fad + amino acid T,= 60
N/fad+ organic acid+ amino acid Ts= 90 kg N/fad Te = 90 kg N/fad + organic acid T,=90 kg
N/fad + Amino acid Ts = 90 kg N/fad + organic acid +Amino acid.

The highest mean values of the three cuts for plant height (cm),
number of tiller/ m? | no. of leaves/ plantand leaves/stem ratio % were
obtained with treatment Tg (90 kg N/fad + organic acid + amino acid).
Obtained data are in agreement with those of Jhones et al. (1995) found
that the effect of nitrogen and organic acid fertilization are lower than
nitrogen and amino acids which significantly led to increasing the
number of leaves and they suggested that the increasing in number of
leaves may be as a result of increasing number of nodes. The obtained
results revealed that plant height was significantly affected by applied
different fertilizer of nitrogen, amino acid and organic acid which results
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in progressive increased in plant growth of plant height, number of
leaves, number of tillers and leaves / stem ratio with different nitrogen
fertilizers can be attributed to the fact that nitrogen with organic acids
and amino acid promotes of the internodes. Similar results were recorded
by Gasim, (2001).

However, the remarkable increase in plant height attained by
(organic acid) treatment, in this may be due to the efficiency of nitrogen
source which composed of two forms (organic acid and nitrate) and
amino as essential nutrient for the plant. This result is in agreement with
the finding of El-Mar, (2001) and Abdel Gadder, (2007). Also,
Yagoub and Abdelsalam (2010) reported that fertilizing with nitrogen
rate produced the lower value as compared with other sources, this
resulted in more nodes and internodes and subsequently more production
of leaves and tillers.

Table (3): No. of leaves/ plant and leaves / stem ratio of Sudangrass
as affected by different nitrogen rates and foliar application
of organic and amino acids (combined analysis of two

seasons).
No. of leaves/ plant Leaves / stem ratio
Treatments

Cutl | Cut2 Cut 3 Mean Cutl Cut 2 Cut 3 Mean

To 5.18 5.91 4.00 5.03 0.275 0.361 0.255 0.297
T: 5.32 6.35 436 534 0.287 0.375 0.280 0.314
T 5.96 7.18 4.77 5.97 0.303 0.388 0.295 0.329
Ts 6.47 7.73 5.24 6.48 0.313 0.405 0.301 0.339
T, 6.52 7.91 5.68 6.70 0.317 0.463 0.312 0.364
Ts 5.54 6.82 4.56 5.64 0.309 0.394 00.298 0.334
Te 6.24 7.50 5.09 6.28 0.311 0.409 0.300 0.340
T, 6.93 8.25 5.92 7.03 0.370 0.485 0.316 0.390
Ts 7.33 8.51 6.87 7.57 0.387 0.496 0.365 0.416
LSD o05 0130 | 0120 0.110 0.125 0.001 0.003 0.004 0.003

To Zero N T;= 60 kg N/fad T,= 60kg N/fad + organic acid Ts= 60 kg N/fad + amino acid T,= 60
N/fad+ organic acid+ amino acid Ts= 90 kg N/fad Ts = 90 kg N/fad + organic acid T,=90 kg
N/fad + Amino acid Tg =90 kg N/fad + organic acid +Amino acid.

Fresh and dry yields:

The data presented in Table 4 indicated the effects of spray of
amino acid and humic acid combined with mineral nitrogen on fresh and
dry forage vyields which were significantly affected with increasing
mineral nitrogen. Fresh and dry yields (ton/fad) were increased due to
increasing mineral nitrogen combined with amino acid compared with
the mineral nitrogen combined with organic acid. Highest values of fresh
and dry vyields in first cut were for foliar of organic acid combined with
amino acid and 90 kg N/fad (Tg) compared with the other treatments.
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Table (4): Fresh and dry yields (ton/ fad) of Sudangrass as affected
by different nitrogen rates and foliar application of organic
and amino acids (combined analysis of two seasons).

Treatments Fresh yield ton/fad Dry yield ton/fad

Cutl Cut 2 Cut 3 Total Cutl Cut 2 Cut 3 Total

To 2.015 2.650 1.375 6.040 0.503 0.664 0.330 1.497
T, 4.046 5.142 3.936 13.124 0.971 1.234 0.995 3.200
T, 7.141 7.986 6.452 21.579 1.713 1.917 1.548 5.178
Ts 7.904 9.234 6.906 24.044 1.895 2.216 1.657 5.768
T, 8.255 9.878 7.250 25.383 1.981 2.372 1.703 6.056
Ts 6.919 7.265 5.980 20.164 1.668 1.743 1.435 4.846
Te 7.693 8.728 6.657 23.078 1.846 2.094 1.597 5.537
T, 8.590 10.150 7.518 26.258 2.060 2.445 1.812 6.317
Ts 9.354 11.720 8.243 29.317 2.245 2.880 1.986 7.378
LSD g5 0.350 0.310 0.290 0.350 0.190 0.140 0.200 0.140

To Zero N T;= 60 kg N/fad T,= 60kg N/fad + organic acid Ts= 60 kg N/fad + amino acid T,= 60
N/fad+ organic acid+ amino acid Ts= 90 kg N/fad Te = 90 kg N/fad + organic acid T,=90 kg
N/fad + Amino acid Ts = 90 kg N/fad + organic acid +Amino acid.

From above mentioned results, it could be concluded that foliar
application of humic acid and/or amino acids (Tryp.) promoted growth
and possessed the best yield in plant. Based on the experimental results it
may be recommend the treatment of 90 kg N/fad with humic acid and
amino acids to produce high mass production under such condition.
These results are in agreement with those obtained by Wahba et al.
(2002) who reported that tryptophan (amino acid) at 25, 50 and 75 ppm
treatments led to increasing fresh and dry weights and the highest value
was obtained by tryptophan at 75 ppm. High concentrations of
tryptophan may stimulate growth by increasing leaves and size of
photosynthesizing surface. (Kowalczyk and Zielony, 2008) found that
the Amino acids are well known bio stimulant which have positive
effects on plant growth. These results may be due to the role of the used
amino acids at a specific concentration in plants. Tryptophan combined
with nitrogen led to improving the crop vegetative and enriched biomass
of crop yield, Ahmad et al. (2008). Furthermore, the obtained results
could be attributed to the beneficial effect of amino acids on new cell
production through restoring the specific enzymes for protein synthesis
as mentioned by Aly and Swedan, (2009).

As well as, this may be attributed to the positive effect of humic
acid on plant physiology, and enhancement of biomass yields, induction
of lateral roots emergence, increase cell respiration and membrane uptake
of nutrients and exertion of hormone- like activities (EI-Mekser et al.,
2014 and Shafeek et al., 2018).
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Relative Yield (R.Y.):

Data of the combined analysis of two seasons for relative yield for
fresh and dry yields (ton/fad) are presented in Table (5) show that in the
last treatment (Tg) gave the highest values (485.4 and 492.9) for total
fresh and dry yields ton/ fad, respectively. Treatment T5 (60 Kg N fad™
+ Amino aC|ds (Tryp.)) foliar application had higher values than T (90
Kg N fad™ + Organic acids (HA)) foliar application, use amino acid was
recorded highest values than organic acid of catalyst for soil under the
conditions of reclaimed and poor land.

Table (5): Relative yield (ton/fad) for fresh and dry vyields of
Sudangrass as affected by different nitrogen rates and foliar
application of organic and amino acids (combined analysis of
two seasons).

Relative yield % Relative yield %
Treatments Fresh yield (ton/fad) Dry yield (ton/fad)

Cutl Cut2 Cut3 Total Cutl Cut 2 Cut 3 Total

To 100 100 100 100 100 100 100 100
T 200.8 194.0 286.3 217.3 193.0 185.8 301.5 213.8
T, 354.4 301.4 469.2 357.3 340.6 288.7 469.1 345.9
Ts 392.3 348.5 502.3 398.8 376.7 333.7 502.1 385.3
T, 409.7 372.8 527.3 420.2 393.8 357.2 516.1 404.5
Ts 343.4 274.2 434.9 333.8 331.6 262.3 434.8 323.7
Ts 381.8 329.4 484.1 382.1 366.9 315.4 483.9 369.9
T 426.3 383.0 546.8 434.7 409.5 368.2 549.1 421.9
Ts 464.2 442.3 599.5 485.4 446.3 433.7 601.8 492.9
LSD o5 6.13 7.35 7.99 6.98 8.15 9.54 7.32 7.66

To Zero N T;=60 kg N/fad T,= 60kg N/fad + organic acid Ts= 60 kg N/fad + amino acid T,= 60
N/fad+ organic acid+ amino acid Ts= 90 kg N/fad Te = 90 kg N/fad + organic acid T,=90 kg
N/fad + Amino acid Tg =90 kg N/fad + organic acid +Amino acid.

In conclusion, high potential for fresh and dry yields is still
achieved by using high level of nitrogen fertilization. Furthermore, taking
into the side effects and residuals in the soil and plants as a result of
using high levels of mineral fertilization, acceptable dry matter with high
quality forage; could be obtained from using less mineral fertilization
supported with organic acid (Hanife et al., 2017) Integration of
inorganic, organic and amino acid play vital role for enhancing crop
productivity and sustaining soil fertility; this proves great promise for
farmers.

Chemical composition:

A comparison of nutrient value of Sudangrass is shown in Tables 6,
7. Sudangrass forage should always be sampled and tested for feed
composition because of the variability in nutrient value (NRC, 1989).
Forage quality parameters i. e crude protein (CP %), digestible crude
protein (DCP %) and total digestible nutrients (TDN %) (Tables 6, 7) had
the highest values in treatment Tg, while had the lowest values in the
same treatment for crude fiber (CF %).
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Table (6): crude protein (CP %) and crude fiber (CF %) of
Sudangrass as affected by different nitrogen rates and foliar
application of organic and amino acids in the first season.

Treatments CP % CF %

Cutl Cut 2 Cut 3 Mean Cutl Cut2 | Cut3 Mean

To 7.96 8.01 7.80 7.92 25.14 25.54 | 24.85 25.18
T, 8.33 8.42 8.21 8.32 25.80 25.92 | 25.74 25.82
T, 10.80 10.98 10.65 10.81 23.41 23.63 | 23.22 23.42
Ts 12.45 12.53 12.13 12.37 23.73 23.81 | 2354 23.69
Ty 14.25 14.40 14.11 14.25 21.85 22.05 | 21.64 21.85
Ts 9.85 9.96 9.74 9.85 24.13 24.34 | 24.00 24.16
Te 11.63 11.85 11.53 11.67 23.43 23.64 | 23.21 23.43
T, 13.23 13.38 13.09 13.23 22.65 22.72 | 22.35 22.57
Ts 14.95 15.06 14.82 14.94 21.54 21.67 | 21.41 21.54
LSD g5 0.31 0.23 0.25 0.34 0.59 0.51 0.51 0.64

To Zero N T;= 60 kg N/fad T,= 60kg N/fad + organic acid Ts= 60 kg N/fad + amino acid T,= 60
N/fad+ organic acid+ amino acid Ts= 90 kg N/fad Ts = 90 kg N/fad + organic acid T7=90 kg
N/fad + Amino acid Ts = 90 kg N/fad + organic acid +Amino acid.

The results of this study are compatible with results of other
investigators such as (Afzal et al., 2012 & 2013). Chen and Aviad
(1990) reported that  foliar use of humic acid and amino acid
derivatives were very effective because the humic and amino
molecules can get into the cellular nutrient stream and make the
cellular membrane more permeable allowing the improvement of
nutrient flow and cell division.

Table (7): Digestible crud protein (DCP %) and total digestible
nutrients (TDN %) of Sudangrass as affected by different
nitrogen rates and foliar application of organic and amino
acids in the first season.

Treatments DCP % TDN%

Cutl Cut 2 Cut 3 Mean Cutl Cut 2 Cut 3 Mean
To 3.64 3.68 3.49 3.60 56.93 56.95 56.78 56.89
T 3.97 4,05 3.86 3.96 57.26 57.35 57.15 57.25
T, 6.18 6.39 6.09 6.22 60.00 60.18 56.86 59.01
T3 7.73 7.80 7.44 7.66 61.70 61.77 61.38 61.62
T, 8.44 8.58 8.31 8.44 62.66 62.74 62.46 62.62
Ts 4,14 5.46 5.26 4,95 59.01 59.04 58.86 58.97
Ts 6.98 7.18 6.89 7.02 60.82 61.08 60.78 60.89
T, 9.37 9.51 9.24 9.37 63.70 63.84 63.57 63.70
Ts 10.01 10.11 9.89 10.00 64.37 64.56 64.32 64.42

LSD 05 0.41 0.32 0.41 0.35 0.54 0.48 0.44 0.51

To Zero N T;=60 kg N/fad T,= 60kg N/fad + organic acid T;= 60 kg N/fad + amino acid T,= 60
N/fad+ organic acid+ amino acid Ts= 90 kg N/fad Te = 90 kg N/fad + organic acid T,=90 kg
N/fad + Amino acid Tg =90 kg N/fad + organic acid +Amino acid.

Almodares, et al. (2009) showed a positive association between
nitrogen rates and protein values. The CP contents with elevated nitrogen
levels are connected with the buildup of amino acids as results of
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nitrogen being a structural component. The results regarding the CF were
in consistency with those obtained by Ayub et al. (2007) on summer
forage and Abo — Zeid et al. (2017) on Sudangrass.

Nitrogen Use Efficient (NUE)

The data of nitrogen use efficiency NUE in Table (8) indicated that
each kilogram nitrogen applied as soil application (T and Ts) produced
about 118.0 and 156.9 of total fresh yield/ fad; respectively, more than
zero N treatment (Ty). However, each kilogram nitrogen was applied as
soil application plus organic and amino acids (T4 and Tg) produced about
322.4 and 258.6 kg/ fad, respectively, more than control treatment (To).
Moreover, the same trend was observed also for the nitrogen fertilizer
efficiency on dry yield /fad. From these results, it could be concluded
that the nitrogen fertilization was much more efficient on Sudangrass
productivity when it was applied especially at 60 kg N/fad plus foliar
application treatment of organic and amino acids. The superiority of
nitrogen use efficiency as foliar application rather than soil application
may be attributed to the completely absorption of nitrogen fertilization by
foliar application by the leaves and translocated directly to the
assimilation organs, without any losses, for building the metabolites
synthesized (Barakat et al., 2002).

Table (8): Nitrogen use efficiency on Sudangrass as affected by
different nitrogen rates and foliar application of organic and
amino acids (combined analysis of two seasons).

Fresh forage yield NUE Dry forage yield NUE
Treatments

(ton/ fad.) (ton/ fad.)
To 6040 | @ - 1497 | e
T 13.124 118.0 3.200 28.4
T, 21.579 258.9 5.178 61.4
Ts 24.044 300.1 5.768 71.2
T, 25.383 3224 6.056 75.9
Ts 20.164 156.9 4.846 37.2
Te 23.078 189.3 5.537 44.8
T, 26.258 224.6 6.317 53.5
Ts 29.317 258.6 7.378 65.3
LSD o.s 0.350 6.53 0.140 3.12

To Zero N T;= 60 kg N/fad T,= 60kg N/fad + organic acid Ts= 60 kg N/fad + amino acid T,= 60
N/fad+ organic acid+ amino acid Ts= 90 kg N/fad Ts = 90 kg N/fad + organic acid T,=90 kg
N/fad + Amino acid Tg =90 kg N/fad + organic acid +Amino acid.

Economic Evaluation:

Results in Table (9) showed that the economic returns for
combined seasons. The net return values for treatment ranged from
11568 LE to 31055 LE.The highest net return, without including land
rent (31055) was achieved by treatment foliar of organic acid combined
with amino acid and 90 kg N/fad (Tg) followed by treatment (Tg)
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(17547L.E.) then treatment (T;) (27737 L. E.). Meanwhile, the treatment

To had the lowest net return and net invested Egyptian pound. Also, the

highest revenue was obtained from the high level of fertilization (90 kg

N/ fad), in spite of the low revenue of one pound (LE/LE) than the other

treatments. Similar results were obtained by Jat et al. (2012).

Table (9): Estimated net return L.E. fad ™ of forage Sudangrass as
affected by as affected by different nitrogen rates and foliar
application of organic and amino acids (combined analysis of
two seasons).

Cost of production inputs | To | T: | T, | Ts | T, | Ts | Ts | T, | Ts

Land preparation

Tillage 500 | 500 | 500 [ 500 | 500 | 500 500 500 500
Planting 300 | 300 [ 300 | 300 | 300 [ 300 300 300 300
Seeds 700 | 700 | 700 | 700 | 700 | 700 700 700 700
Irrigation 500 | 500 [ 500 | 500 | 500 [ 500 500 500 500
Land rent 4000 | 4000 | 4000 [ 4000 | 4000 | 4000 4000 4000 | 4000

Total preparation land 5250 | 5250 | 5250 | 5250 | 5250 | 5250 5250 5250 5250
Mineral fertilization
Ammonium nitrate

(33.5% N) 500 500 500 500 700 700 700 700
Organic acid (Humic 70 ) 70 } 70 ) 70
acid)

Amino acid (Tryptophan) - - - 50 50 - - 50 50

Super phosphate (15.5% | 55, | 309 | 300 | 300 | 300 | 300 | 300 300 | 300

P,0s)

Pﬁ:gs)s'“ms“'phate “48% | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
Hoeing 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
Harvesting 600 | 600 | 600 | 600 | 600 | 600 | 600 | 600 | 600
Total variable cost 7600 [8100 | 8170 | 8150 | 8220 | 8300 | 8370 | 8350 | 8420
Yield ton fad™ 6.040 |13.124]15.779|19.944| 22.58 13715 | 17.278 | 24.058 | 26.317
Price ton” 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500
Total revenue 9060 | 19686 | 23668 | 20916 | 33870 | 20572 | 25017 | 36087 | 39475
Net return 1460 | 11586 | 15498 | 21766 | 25650 | 12272 | 17547 | 27737 | 31055

Return of invested L. E. 119 [ 243 | 290 | 367 [ 412 | 248 3.10 4.32 4.69

'\‘Ee”emm"f'”"e“ed'-' 019 | 143 | 100 | 267 | 312 | 148 | 210 | 332 | 369

Net return (L.E. fad ") = Total revenue- Total variable costs Return of invested L. E. = Total
revenue/Total variable costs

Net return of invested L. E. = Return of invested L.E.*

To Zero N T;=60 kg N/fad T,= 60kg N/fad + organic acid T;= 60 kg N/fad + amino acid T,= 60
N/fad+ organic acid+ amino acid Ts= 90 kg N/fad Te = 90 kg N/fad + organic acid T,=90 kg
N/fad + Amino acid Ts = 90 kg N/fad + organic acid +Amino acid.

CONCLUSION

Generally it could be concluded that application of 90 kg N/fad +
foliar application of organic acid (HA) +Amino acid (Tryp.) produced
the highest productivity and quality of Sudangrass under Sandy Soil
Conditions.




109 Egypt. J. of Appl. Sci., 34 (7) 2019

ACKNOWLEDGEMENTS
Authors would like to express their gratitude and thankful to Dr.
Enas M. Mohmoud Deputy of Central Lab. For environmental and
economic evaluation Res. Section. Central Lab. for Design and Statistical
Analysis Res., Agric. Res. Center, Giza, Egypt

REFERENCES

Abdel Gadder, E.O. (2007). Effect of different nitrogen sources on
growth and yield of maize (Zea mays L.). Unpublished M.Sc.
Thesis, Omdurman Islamic University, Faculty of Agriculture
(in Arabic).

Abo-Zeid, S.T.; Amal L. Abd EL-Latif and S. Elshafey (2017). Effect
of sources and rates of nitrogen fertilizers on forage yield and
nitrate accumulation for Sudangrass. Egypt. J. Soil Sci., 57 (1):
23- 30.

Afzal, M.; A.U. Ahmed and H. Ahmed (2012). Effect of nitrogen on
growth and vyield of sorghum forage (Sorghum bicolor (L.):
Moench CV.) Secretary Agronomic in Moldova. 15(4):57- 64.

Afzal, M.; A.U. Ahmed; S.L. Zamir; F. Khalid; A.U. Mohsen and
S.M. Gillani (2013). Performance of multi cut forage sorghum
under various sowing methods and nitrogen application rates.
The J. of Animal and plant Sci., 23 (1): 232-2309.

Ahmad, 1. (2008). Influence of seed rate and phosphorus fertilization on
growth, fodder yield and nutritive value of pearl millet
(Pennisetum americanum L.). M.Sc. Thesis, Department of
Agronomy, Univ. of Agric. Faisalabad, Pakistan.

Almodares, A.; M. Jafarinia and M.R. Hadi (2009). The effects of
nitrogen fertilizer on chemical compositions in corn and sweet
sorghum. American- Eurican - Eurasian J. Agric. And Environ.
Sci., 6 (4): 441 — 446.

Aly, H. E. and E. A. Swedan (2009). Effect of light intensity and amino
acid tryptophan on the growth and flowering of amaryllis
(hippeastrum vittatum, herb.) plants. J. Agric. and Sci. Alx.
Univ. Egypt., 8 (1): 22 — 42.

A.O.A.C. (1999). Official Methods of Analysis, International. 19th ed.
Gaith ersburg, M D, USA. Association of Analytical
Communities.

Ayub M.; A. Taveer; M.A. Nadeem and M. Tayyab (2007). Fodder
yield and quality of sorghum (Sorghum bicolor L.) as influenced



Egypt. J. of Appl. Sci., 34 (7) 2019 110

by different tillage methods and seed rates. Pak. J. Agron., 2 (3):
179-184.

Barakat, A. H.; S. M. Abdel- Aal and I. M. Ahmed (2002).
Comparative study on the effect of soil and foliar application of
nitrogen fertilization on growth and productivity of Egyptian
clover. Minufiya. J. of Agri. Research., 27(3): 499- 500.

Chen Y. and T. Aviad (1990). Effect of humic substances on plant
growth. Soil Science Society of America, 7(3): 161-187.
Church, D.C. (1979). Livestock Feeds and Feeding. 4" Ed., Ine

Corvallis, Oreges, U.S.A.

Craswell, T. E. and G. C. Douglas (1984). The efficiency of nitrogen
fertilizers applied to cereals in different climates. Plant
Nutrition, 1(2): 41-55.

El - Hendawy S. E.; E. M. Hokam and U. Schmidhalter (2008). Drip
Irrigation Frequency with Nitrogen Fertilization on Sandy Soil
Water in Maize, Ph.D. Thesis, Fac .of. Agric., Suez Canal
University. Egypt..

El -Mar, S. (2001). The importance of ammonium sulphate nitrate
(ASN) as highly efficient sulphate Sudanese crops (Fertiva
CmbH, Germany). Fertilizer Workshop on May 26, 2001,
Khartoum, Sudan.

El - Mekser, H. A.; Z.O. Mohamed and M. A. Ali (2014). Influence of
Humic Acid and Some Micronutrients on Yellow Corn Yield
and Quality. World Applied Sci. J., 32 (1): 1- 11.

Gasim, S.H. (2001). Effect of nitrogen, phosphorus and seed rate on
growth, yield and quality of forage maize (Zea mays L.). M.Sc.
Thesis, Faculty of Agric., Univ. of Khartoum.

Gollnick, P. ; P. Babitzke; A. Antson and C. Yanof (2005).
Complexity in regulation of tryptophan biosynthesis in Bacillus
subtilis . Annual Review of Genetics. 39: 47-68.

Hanife, M.; E. Gulumser; M. C. Dogrusoz and U. Basara (2017). Effect
of Different Nitrogen Levels on Hay Yield and Some Quality
Traits of Sudan Grass and Sorghum: Sudan Grass Hybrids. Animal
Nutrition And Feed Technology., 17(2):269-278

Hagag, M. H.; E. S. Soliman; M. M. Abdel-Galil; Z. M. Marei and
A. El — Shahawy, (2000). Evaluation of mean performance,
genetic parameters and nutritive values for some selected strains
of forage sorghum. J. Agric. Sci., Mansoura Univ., 25 (11):
6767—6774.


https://www.researchgate.net/journal/0972-2963_ANIMAL_NUTRITION_AND_FEED_TECHNOLOGY
https://www.researchgate.net/journal/0972-2963_ANIMAL_NUTRITION_AND_FEED_TECHNOLOGY

111 Egypt. J. of Appl. Sci., 34 (7) 2019

Hymowitz, T.F.; P. Collins and W.M. Walker (1972). Relationship
between the content of oil, protein and sugar in soybean seed.
Agron. J., 64: 613-616.

Jat, R.A.; R.A. Dungrani; M.K. Arvadia and K.L. Sahrawat (2012).
Diversification of rice (Oryza sativa L.) based cropping systems
for higher productivity, resource-use efficiency and economic
returns in south Gujarat, India. Arch. Agron Soil Sci.,
58(6):561-572.

Jhones, R.M.; M.A. Sanderson; J.E. Read and A.C. Lovell (1995).
Management of corn for silage production in south central USA.
J. Prod. Agric. USA., 8 (2): 175-180.

Krause, W. (1974). Italian developed compound could open new ear in
vegetable crop nutrition. The Grower J., 26:156-158.

Kowalczyk, D. and E. Zielonyt (2008). Effect of nitrogen fertilizer of
wheat, and nitrogen fertilizer on Indian Mustard. Dry matters
production, grain yield and yield component. Australia Journal
of Agriculture. Res., 52:623-634.

Mc - Donald, P.R., A. Edward and J.F. Green (1978). Animal
nutrition Longman Group up. FAO No.56.

Monica, Jean and |. James (2016). Emergency Forages: Ultilizing
summer Annual forage Crops forage Sorghum-Sudan Grass.
Agro- Food Ind. Hi- Tech., 8:17-24.

NRC. (1989). Nutrient Requirements of Beef Cattle, 6th rev. ed. National
Research Council, National Academy Press, Washington, DC.

Page, A. L.; R. H. Miller and D.R. Keeney (1982). Methods of Soil
Analysis, Part 2, 2, nd, Agronomy monograph No 9. ASA,
SSSA Madison. 1159P.

Raun, W. R. and G.V. Johnson (1999). Improving nitrogen use
efficinencyfor cereal production . Agron. J., 91:357-363.
Shafeek, M.R.; Aisha H. Ali; Asmaa R. Mahmoud; Y. I. Helmy and

Nadia M. Omar (2018). Effects of foliar Application of Amino
acid and bio fertilizer on growth and yield of onion plant under
newly reclaimed land conditions. Mid. Eas. Jour. of Appl. Sci., 8

(4): 1197-1206.

Saharkhiz, M. J. and R. Omid (2008). The effect of Phosphorus on the
productivity of Fever few (Tanacetum parthenium L.).
Advances in Natural and Applied Sci., 2: 63-67.

Snedecor, G. W. and W. G. Cochran (1991). Statistical Methods, 8th
Ed. lowa State Univ., Press, Ames, lowa, USA. pp. 255-269.



Egypt. J. of Appl. Sci., 34 (7) 2019 112

Van - Soest, P.J.; J.B. Robertson and B.A. Lewis (1991). Methods of
dietary fiber, neutral detergent fiber and non-starch poly
saccharide in relation to animal nutrition. J. Dairy Sci., 74:
3583-3597.

Wahba, H. E.; S. M. Mohamed ; G. E. Attoa and A. A. Frahat
(2002). Response of Antholyza aethiopica to foliar spray with
some amino acids and mineral nutrition with sulphur. Annals.
Of Agric. Sci., Ain. Shams Univ. Cairo, 47(3):929-944.

Yagoub, S.O. and A.K. Abdel Salam (2010): effect of nitrogen and
seed rates on growth and vyield of forage sorghum (Sorghum
bicolor L.). J. Sci. and Tech., 11 (2): 48 -51.

n Adiaa il giona n Aa¥ly Ayguanll Gialaa¥ly gl (i)
sl Adipdin Bagns Anlil) o (g sl apacdl
Byl ¥ g
¢ Jaeland daal cpal) lgd Lablh ¢ allu dens (14 B0

S pab ) S8y S ja
e - dae )l Egand) S5 - Bl Jralaall agaa calall &g and®

A L Glal) syt s e Lol B3 gl s (i (fipad o
90, 60, 0) _uss il dsendll (o Adlide cNVana LG A 2018 5 2017 ause
(5 ) mealls dsanilly (s ann) syl tantl] go () wS
OIS Gim gl it 53sally Jpemadly sl o Loy A clal e L,
S B 8 Al ALY e Uadl) 1atl) mas

radl) sl i Sl e L8 sy lede Jeanidl gl sl culs,
) pemnl) el )l e 13 (s saS 90 Ailial e s3,adly Jpeandl
Ghs¥) 2 e @Y1 aae g ) okl adll Je) culae) Cua (lsi5) Y] 5 (Sliassgd)
ool Atatal Glally a9 Jpanally sl (51 s

18 dam ) ALY EOlalaal g il Spanil) ot 30US Jalea o 2ag 3
60 Alua) e Lald duia V) ae Aol ALY Aijlie B ()% s aS 60)
Ol cliasagllys Gl ae Gans i aas

padl Gile aa€ 759 53224 © Alilaall o3g] cpang il aladtinl 3. &y
sie g sl sbend) ol 3 € () 1 siilee -l e Cpmg i paS] [ Cilay
S8 IS R ) ALY 3y 8 s BLalS Y] asenilly gpumall tpandl) AiLa
sl L Anli 50l b L Auia ) iLalS aLialy 45)lha 36 S



113 Egypt. J. of Appl. Sci., 34 (7) 2019

Glls Cpag it aaS 90 @ sdenddl plagudl Ldnda ol dale Ay pilul) Ll
el pemna ol el (i giael] Gaaallyy (hassell (mes) spuand) el
i) el 334 ol LS Lade e 88 Aoyl b1 Cig ol caad Cilag
santll + g aaS 90) Aleladl o3 o bl il LS g ) A aaly )
Jsane deh)) b el agall Sle 3 oY) (Y] Gaeally el +(ggasl)
el b adli) 5 el agall gl e 3pa lapad) ddada



