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Introduction

Date palm (Phoenix dactylifera L.) one
of the most important fruit crops grown in
semiarid and arid- regions. In Egypt, many
farmers rely on date palms cultivation and
exportation of their fruit. According to FAO
(2010), Egypt is considered the leading
country among the top ten date producers
(1,130,000 tons). ‘Saidy’ is one of the most
commercial and semi-dry cultivars in Egypt.
Fruit trees are seriously impacted by
climatic; the fruit trees are facing many
challenges regarding their productivity due
to changing climatic conditions (Normand
et al., 2013). The yield and fruit quality are
directly affected by climatic factors i.e. high
temperature, increasing CO: levels low soil
moisture and high evaporative. Therefore,
under changing climate, the management of
natural resources like nutrients and water is a
possible solution (Schaffer et al., 2009).
Moreover, major problems. Facing date
growers as low annually average of yield and
fruit quality. Minerals element especially
micro-nutrients have an important role for
increasing yield and fruit quality and It
increase the tolerance of trees for many
stresses,  therefore  determination  the
optimum levels for them is a necessity for
date palm Orchards management. Foliar
application of Micro-nutrients and Amino
acids are the key to improve the productivity
and fruits quality, as well as it has a
beneficial role in reclamation of nutritional
and physiological deficiency in fruit trees
(Rai, 2002; Lalithya et al., 2014 and Khan
et al., 2020).

Spraying micro-nutrients leads to
improved vyield and fruit quality as well as
improved fruit retention (Sarrwy et al.,
2012; Omar et al, 2014 and Mostafa,
2015). In this concern, boron is involved in
many processes such as protein synthesis,
transport of sugars and carbohydrate
metabolism (Hansch and Mendel, 2009). It
appears that the effect on date productivity
and fruit quality is through some micro-
elements such as boron, which plays an
important role in achieving satisfactory fruit
quality. It is involved in many physiological

processes such as sugar transport,
carbohydrate  metabolism and  protein
synthesis. (Etman et al., 2007 and Khayyat
et al., 2007). Spraying of date palm
inflorescences with calcium nitrate and/or
boric acid had a significant impact on fruit
set, yield, and fruit quality traits (Harhash
and Abdel Nasser2010, Sarrwy et al.,
2012, 2010; Omar et al., 2014; Mostafa,
2015; Merwad et al., 2019)

Amino acids are among the most
important antioxidants that play a clear role
in solving the problem of poor yield by
enhancing the nutritional status of growth,
yield, and fruit quality in various fruit trees
and have synergistic effects on growth and
productivity of most fruit trees (Khan et al.,
2012; Merwad et al., 2015 and Khan et al.,
2020). Amino acids have a defensive role

against fungal attack, cell aging and
oxidative stress, in addition to promoting cell
division and growth. Moreover, they

improve flowering and fruit set, especially
under stressful conditions (Hayat and
Ahmed, 2007; Al-Salhy et al., 2021). The
application of Amino acids for foliar use
depends on the necessity of crops in general
and at critical growth stages in particular and
the demand for essential Amino acids is well
known as an application to enhance
productivity and fruit quality. Many studies
have shown the proven role of Amino acids
in increasing vyield and improving fruit
quality traits (Rai, 2002; Khan et al., 2020;
El-Salhy et al., 2021; Abdel-Ghany, 2021
and El-Kady et al., 2022).

Many previous studies emphasized the
benefits of Micro-nutrients and Amino acids
in improving the fruiting of date palm trees
(Rai, 2002; Harhash and Abdel-Nasser,
2010; Sarrwy et al.,, 2012; Omar et al,,
2014, Mostafa, 2015, Merwad et al.,2019,
Khan et al., 2020; El-Salhy et al., 2021;
Abdel-Ghany, 2021 and El-Kady et al.,
2022)

Therefore, the present study was
planned to know the effect of foliar
application of Fetrilon compi (NC) (Micro-
nutrients) and amino acids on yield and fruit
quality of Saidy date palm.
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Materials and Methods

This study was conducted during the two
successive seasons of 2021 and 2022 on 20-
year-old Saidy palm trees. The chosen palm
trees were planted in the Baris Oasis, New
Valley Governorate, Egypt, on sandy loamy
soil. The laboratory work was conducted in
the Horticulture Department Faculty of
Agriculture, New Valley University. Seven
healthy palms nearly similar in growth vigor
were selected. Regular agricultural practices
were carried out as usual. The leaf/bunch
ratio was adjusted at the end of the blooming
season to meet its value of 8:1 leaving 8
bunches on each palm Artificial pollination
was uniformly performed in respect of
source, date and method to avoid the effect
of metaxenia. Spraying treatments were
carried twice-immediately after fruit set and
at the beginning of coloring as follows:

1- Control (spraying with water only)

2- Spraying the bunches with Nutrimix
Complete (Micro-nutrients) at 250 ppm

3- Spraying the bunches with Nutrimix
Complete at 500 ppm

4- Spraying the bunches with Nutrimix
Complete at 1000 ppm.

5- Spraying the bunches with Amino acid at
5000 ppm.

6- Spraying the bunches with Nutrimix
Complete at 250 ppm plus Amino acids at
5000 ppm

Fruit retention %

7- Spraying the bunches with Nutrimix
Complete at 500 ppm plus Amino acids at
5000 ppm

8- Spraying the bunches with Nutrimix
Complete at 1000 ppm plus Amino acids at
5000 ppm Triton B was added as a 0.05%
wetting agent to each spray solution before
use.

The chemical composition of the
applied Amino acid is: Super viga MaxR
(Commercial product produced by union for
agricultural  Development Co. (USD),
Egypt,) containing 17.5% amino acid W / V)

The design of the experiment is
complete randomized block design that
contain 8 treatments and 7 replications, the
bunch/palm is considered as a replicate.

All spray treatments were thoroughly
applied on bunches using a hand sprayer (2
liters capacity). The response of Saidy date
palms to micro-nutrients or amino acid and
their combinations were evaluated through
the following determinations.

Yield components such as
retention, bunch weight.

The fruit retained percentages were
calculated at time from five inner and outer
strands per bunch. The percentages of fruit
retention were calculated using the following
equation:

fruit

Total number of retained fruits strand

x 100

"~ Number of retained fruits / strand and flowersno.flower scars

The bunches were picked at the
beginning of September when the fruits
reach the Routab stage. The average crop
weight/palm and bunch weight was recorded
at kilograms.

Fruit physical characteristics:

Fruit was selected at random from each
bunch to determine physical properties such
as fruit weight (g), fruit dimensions (cm)
(Length and diameter), and flesh %.

Fruit chemical characteristics:

Chemical properties i.e. total soluble
solids content (T.S.S.) % was determined
using hand refractometer, also percentage of

total acidity as gm. citric acid/100gm fruit
and total tannins. Reducing sugar %, non-
reducing sugars % and total sugars % were
determined according to A.O.A.C. (1995).

Statistical analysis:

The obtained data during two studied
seasons were subjected to analysis of
variance according to Snedecor and
Cochran (1990). Means were differentiated
using values of new LSD at 5% level.
Results

1- Yield components: Data in Table
(1) showed that the effect of Micro-nutrients
(NC) and Amino acids (Aa) on vyield
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components of Saidy date palm during 2021
and 2022 seasons. It is obvious from the data
that results showed similar trend during the
two studied seasons.

Results indicate that yield components
i.e. fruit retention, bunch weight / kg
significantly increased due to spraying
Micro-nutrients (NC) by the different
concentrations or amino acids (Aa)
compared to (control). It could be noticed
that all spraying treatments significantly
increased fruit retention as compared with
control. In this respect, the best treatment
that gave the highest significant fruit
retention was (70.37 & 70.36%) as an av. of
the two studied seasons due to 1000 ppm
Micro-nutrients (NC) plus 5000 ppm Amino
acid (Aa) Ts or 500 ppm Micro-nutrients
(NC) plus Amino acid (Aa) 5000 ppm T~
followed by 250 ppm (NC) plus 5000 ppm
(Aa) Te as an av. of the two studied seasons.
Control treatment gave the lowest significant
fruit retention, where it was recorded
(63.68%) as an av. of the two studied
seasons. No significant differences were
found due to spraying Micro-nutrients (NC)
alone or Micro-nutrients (NC) plus Amino
acids (Aa). Therefore, in general economic

view, it concluded that to spray Micro-
nutrients (NC) alone or in combination with
Amino acids (Aa) at lower concentrations.

Concerning the bunch weight, results
in the same table reveal that, Micro-nutrients
(NC) and Amino acid (Aa) singly or in
combinations had a positive effect on bunch
weight as compared with the control due to
1000 ppm Micro-nutrients (NC) plus 5000
ppm Amino acid (Aa) Ts or 500 ppm
Micro-nutrients ( NC) plus 5000 ppm Amino
acid (Aa) T7 or 250 ppm (NC) plus 5000
ppm (Aa) Te gave the highest bunch weight
(13.15, 13.04 and 12.65) followed by 500
ppm Micro-nutrients ( NC) or 1000 ppm
Micro-nutrients (12.29& 12.34kg) as an av.
of the two studied seasons. On the other
hand, control treatment recorded the lowest
bunch weight (10.62kg) as an av. of the two
studied seasons. The recorded bunch weight
was (10.62, 11.53, 12.29, 12.34, 11.93,
12.65, 13.04& 13.15kg) as an av. of the two
studied seasons due to T1 to Tg, respectively.
Then, the  corresponding  increment
percentage of bunch weight due to
treatments over control attained (8.57, 15.73,
16.20, 12.34, 19.21, 22.79& 23.82%),
respectively.

Table (1): Effect of spraying Micro-nutrients and Amino acid on yield component of Saidy date palm

during 2021 and 2022 seasons.

Treatments Fruit Retention % bunch Weight (kg)

2021 2022 Mean 2021 2022 Mean
Control T: 60.25c 67.10c 63.68D 9.88D 11.36D 10.62D
NC 250 ppm T, 62.68B 69.65B 66.17C 10.72C 12.33C 11.53C
NC 500 ppm Ts 6453AB 71.58AB 68.06B 11.43B 13.15B 12.29BC
NC 1000 ppm T, 64.69AB 71.89AB 68.26B 11.48B 13.20B 12.34BC
Amino acids (Aa) 5000 ppm Ts 63.45B 70.52B 66.98BC  11.10BC 12.75BC  11.93C
NC 250+Aa 5000 ppm Te 65.78AB 73.11A 69.45AB 11.76AB 13.53AB 12.65B
NC 500+Aa 5000 ppm T; 66.83A 73.89A 70.36A 12.11A 13.96A 13.04AB
NC 1000+Aa5000 ppm Tg 66.79A 73.95A 70.37A 12.20A 14.10A 13.15A
New LSD 5% 2.36 2.49 1.78 0.46 0.61 0.41

2- Fruit quality

A- Fruit physical characteristics: Results
in Tables (2 & 3) indicate that fruit weight,
fruit dimensions and flesh percentage were
significantly affected by different treatments
during two studied seasons. In general,
spraying 1000 ppm Micro-nutrients (NC)
plus 5000 ppm Amino acid (Aa) Ts or 500

ppm Micro-nutrients ( NC) plus Amino acid
(Aa) 5000 ppm T7 followed by 250 ppm
(NC) plus 5000 ppm (Aa) Ts significantly
increased the previously studied traits
compared to control.

Moreover, 1000 ppm Micro-nutrients
(NC) plus 5000 ppm Amino acid (Aa) Ts
was achieved higher fruit weight (10.849)
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and flesh % (87.48%) and fruit length (3.79
cm) and fruit diameter (2.18cm) as av. of the
two studied seasons compared with the other
treatments and control, while the control
recorded the lowest value in this respect,
fruit weight (9.47g), flesh % (84.99%) and
fruit length (3.52cm) fruit diameter (2.05cm)
as an av. of two studied seasons,
respectively.

The recorded fruit weight was (9.47,
9.91, 10.33, 10.38, 10.17, 10.50, 10.80 &
10.84g) and flesh % was (84.99, 87.07,
87.17, 87.33, 87.08, 87.38, 87.42& 87.48%)
and Moisture % was (15.20 , 15.85, 15.98,
16.43, 15.98, 16.31, 16.40& 16.41%) and
fruit length was (3.52, 3.64, 3.68, 3.72,
3.72,3.76, 3.76& 3.79 cm) and fruit diameter

was (2.05, 2.12, 2.15, 2.16, 2.13,2.16, 2.18&
2.18 cm) as an av. of the two studied seasons
due to Ty to Ts, respectively.

Moreover, the increment percentage of
fruit weight due spraying Micro-nutrients or
Amino acids compared to control attained
(10.46, 10.91, 10.96, 10.74, 11.09, 11.40&
11.45%), respectively.

These results showed that there were
no significant differences due to increasing
the concentration of Micro-elements or
Amino acid solution. Therefore, from an
economic point of view, it can be concluded
that the best treatment is spraying with a
concentration of 1000 ppm of Micro-
elements (NC) in addition to 5000 ppm of
the Amino acid (Aa) Ts.

Table (2): Effect of spraying Micro-nutrients and Amino acid on fruit weight, flesh% and Moisture % of

Saidy dates during 2021 and 2022 seasons

Treatments Fruit Wight(g) Flesh% Moisture%

2021 2022 Mean 2021 2022 Mean 2021 2022 Mean
Control 9.31D 9.63D 9.47D 84.71B 85.26B 84.99B 15.08C 15.31C 15.20
NC 250 ppm  9.72C 10.10C 9.91C 86.83A 87.31A 87.07A 15.73B 15.97B 15.85
NC 500 ppm  10.13B 10.53BC  10.33BC 86.95A 87.38A 87.17TA 15.85AB 16.10AB 15.98
NC 1000 ppm 10.18B 10.58B 10.38BC 87.11A 87.54A 87.33A 16.01B 16.85AB 16.43
Amino acids 9.98BC  10.35BE  10.17C  86.86A 87.30A 87.08A 15.85AB 16.10AB 15.98
(Aa) 5000
ppm
NC 250+Aa 10.29AB 10.71AB 10.50B 87.15A 87.60A 87.38A 16.18AB 16.43AB 16.31
5000 ppm
NC 500+Aa 10.60A 11.00AB 10.80A 87.25A 87.59A 87.42A 16.27A  16.52A  16.40
5000 ppm
NC 10.63A  11.05A 10.84A  87.28A 87.67A 87.48A 16.31A 16.52A 1641
1000+Aa5000
ppm
New LSD 5% 0.38 0.43 0.30 0.10 0.10 0.07 0.47 0.51 0.37

Table (3): Effect of spraying Micro-nutrients and Amino acid on fruit length and fruit diameter of Saidy

dates during 2021 and 2022 seasons.

Treatments Fruit length (cm) Fruit diameter (cm)
2021 2022 Mean 2021 2022 Mean
Control T.  347C 3.56C 3.52C 2.03C 2.07B  2.05C
NC 250 ppm T,  3.59B 3.68B 3.64B 2.09B 2.14A 2.12B
NC 500 ppm Ts 3.63B 3.72B 3.68B 212AB  2.17A  2.15AB
NC 1000 ppm Ts 3.66AB  3.77AB 3.72AB  2.13AB  2.18A  2.16AB
Amino acids (Aa) 5000 ppm Ts 3.69AB  3.75AB 3.72AB  2.10B 2.15A 2.13B
NC 250+Aa 5000 ppm Ts 3.71AB  3.81AB 3.76A 213AB  2.18A  2.16AB
NC 500+Aa 5000 ppm T 3.70AB  3.82AB 3.76A 2.15AB  2.20A  2.18A
NC 1000+Aa5000 ppm Ts  3.74A 3.84A 3.79A 2.16A 2.20 2.18A
New LSD 5% 0.10 0.10 0.07 0.05 0.06 0.04
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B- Fruit chemical characteristics: It is
clear from the results in Tables (4, 5 & 6)
that spraying Micro-nutrients and Amino
acid, led to a significant improvement in fruit
chemical properties, in terms of increasing
T.S.S%, sugar contents and decreasing the
acidity and tannins in relative to the control
treatment. As for T.S.S %, and sugar
contents, the results in Tables (4 & 5) reveal
that using foliar application of 1000 ppm
Micro-nutrients (NC) plus 5000-ppm Amino
acid (Aa) Tg followed by 500 ppm Micro-
nutrients ( NC) plus 5000 ppm Amino acid
(Aa) T7 in descending order gave better
results (74.48& 74.39%) and
(64.77&64.80%) as an av. of the two studied
seasons for T.S.S and total sugars due to Tg
and T7, respectively. On the other hand,
control scored the lowest value in this
respect (70.08& 60.38%), respectively.

The recorded T.S.S was (70.08, 71.89,
72.56, 73.42, 72.89, 73.95, 74.39& 74.48%)
and total sugar was (60.38, 62.54, 63.10,
63.73, 63.37, 64.29, 64.77& 64.80%) as an
av. of the two studied seasons due to Ty, To,
Ts, Ta, Ts, Te, T7and Tg respectively. Then,
the corresponding increment percentage of
total sugar attained (3.58, 4.50, 5.55, 4.85,
6.48, 7.27 & 7.32%) due to T to Ts
compared to Ty, respectively.

The values of non-reducing sugars
percentage were (5.00, 5.47, 5.68, 5.68, 5.61,
5.67, 548 and 5.45%) as an av. the
respectively two studied seasons due to using
Ty, T2, T3, Ta, Ts, Te, T7 and Tg, respectively.

Moreover, no significant differences
were found due to spray 1000 ppm Micro-
nutrients (NC) plus 5000 ppm Amino acid
(Aa) Tg followed by 500 ppm Micro-
nutrients (NC) plus 5000 ppm Amino acid
(Aa) T7.

As for acidity % and tannins contents,
all spray treatments of these studied
characteristics decreased compared to the
control, and the lower values in this respect
was (0.182 & 0.433%) and (0.177 &
0.423%) as an av. of two studied seasons
were obtained by 1000 ppm Micro-nutrients
(NC) plus 5000 ppm Amino acid (Aa) Ts
followed by 500 ppm micro-nutrients ( NC)

plus 5000 ppm Amino acid (Aa) Tv.,
respectively. Meanwhile, control treatment
gave the highest value in this respect
(0.210& 0.509 %) as an av. of two studied
seasons.

Hence, the decrement percentage of
tannin contents attained (0.509, 0.471, 0.465,
0.453, 0.467, 0.440, 0.433and 0.423 %) as an
av. of the two studied seasons due to the use
of T2 to Tg compared to Ta, respectively.

The corresponding B-Carotene was
(0.681, 0.759, 0.715, 0.721, 0.712, 0.725,
0.730 and 0.723) as an av. the two studied
seasons due to Ti, T2, T3, T4, Ts, Ts, T7 and
Ts, respectively.

In general, the lowest percentage of
fruit chemical properties except acidity and
tannins contents were found in control. On
the other hand, spraying 1000 ppm Micro-
nutrients (NC) plus 5000 ppm Amino acid
(Aa) Tg followed by 500 ppm Micro-
nutrients (NC) plus 5000 ppm Amino acid
(Aa) T7 recorded the highest value in this
respect. No significant differences were
found due to spraying Micro-nutrients alone
or Micro-nutrients plus Amino acids in any
concentration ~ of  spraying  solution.
Therefore, in general, the economic view
concluded that spraying Micro-nutrients
alone or in combination with Amino acids at
lower concentrations to get a high yield with
good date quality.

Discussion

In this research, Micro-nutrients and
Amino acids were used to enhance the
Productivity and fruit properties of Saidy
date palm fruits. One of the most widely
used bio stimulants in agriculture is amino
acids (Rai, 2002).

Moreover, they are substances that
increase the availability of nutrients, enhance
quality traits and promote plant growth.
Amino acids can function as signaling
molecules in plant cells under stressed and
non-stressed conditions and precursors for
the production of secondary metabolites
(Rai, 2002 and Khedr, 2018). In this regard,
many studies have reported that Amino acids
have a positive effect in improving fruit
characteristics and productivity (El-Salhy et
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al., 2017; Al-Najjar et al., 2020 and El-
Kady et al, 2022).

The results obtained were confirmed
with those obtained by (Omer et al., 2014),
who reported that the percentage of fruit
retention and bunch weight, as well as the
productivity of the Saidy date palm variety,
were improved by using zinc and boron. In
this regard, the tentative explanation is that
zinc and boron increase the removal power
due to their participation in several
enzymatic reactions that regulate
carbohydrate  metabolism  essential  for
growth, development and protein (Swietlik,
1999 and Sarrway et al., 2012). The
obtained results are almost the same as those
obtained by (EI-Sawy 2005, Khayyat et al.
2007, Harhash and Abdel-Nasser 2010,
Soliman and Obeed 2011, Osman et al.
2011, Mahmoud 2012, Elkhyat and El-
Noam 2013, Omar et al. 2014, Roshdy
2014 and Mostafa 2015). The quality of the
fruits of the Saidy date palm variety was
improved by using Amino acids, Zinc and
Boron. Zinc and Boron play a major role in
many processes, especially carbohydrate
metabolism and the transfer of sugars and

proteins, which increases cell division and
enlargement, leading to accelerated fruit
ripening, as well as increasing the weight
and dimensions of the fruit. In addition, the
amounts of Amino acids and essential
Micro-nutrients that promote cell division
and enlargement lead to accelerated fruit
ripening in addition to increasing the weight
and size of the fruit. These results are
consistent with those obtained by (Ashour et
al. 2004, El-Sawy 2005, Khayyat et al.
2007, Harhas and Abdel-Nasser 2010,
Sarrwy et al. 2012, Mahmoud 2012, Oraby
2013, Roshdy 2014, Omar et al. 2014 and
Mostafa 2015).
Conclusion

From the current study, it can be
concluded that fruit yield and fruit physical
and chemical characteristics were improved
significantly by bunches twice foliar
application with 500 ppm Micro-nutrients
alone or combination with 5000 ppm Amino
acids. These treatments were the best and the
most effective treatments in enhancing yield
and improving fruit quality of Saidy date
palms.

Table (4): Effect of Micro-nutrients and Amino acid spraying on TSS and total sugars of Saidy dates

during 2021and 2022 seasons

Treatments TSS% Total sugars%

2021 2022 Mean 2021 2022 Mean
Control T: 69.45C 70.71C 70.08C 60.100C  60.75C 60.38C
NC 250 ppm T, 71.19B 72.58B 71.89B 61.98B 63.09B 62.54B
NC 500 ppm Ts 71.85B 73.26B 72.56B 62.56AB 63.63AB  63.10B
NC 1000 ppm T, 7273AB  7411AB 73.42AB 63.28AB 64.18AB  63.73AB
Amino acids (Aa) 5000 ppm Ts 7219AB 73.59AB 72.89B 62.83AB 63.91AB 63.37BB
NC 250+Aa 5000 ppm Te 73.26AB 74.64AB 73.95AB  63.74A 64.84A 64.29AB
NC 500+Aa 5000 ppm T7; 73.68A 75.10A 74.39A 64.30A 65.23A 64.77A
NC 1000+Aa5000 ppm Tg 73.75A 75.21A 74.48A 64.40A 65.20A 64.80A
New LSD 5% 1.64 1.81 1.25 1.56 1.64 1.18

Table (5): Effect of Micro-nutrients and Amino acid spraying on reducing and non-reducing sugars of

Saidy dates during 2021 and 2022 seasons

Treatments

Reducing sugars%

Non-reducing sugars%

2021 2022 Mean 2021 2022 Mean
Control T, 54.96C 55.79C 55.38D 5.04B 4.96C 5.00C
NC 250 ppm T, 56.41B 57.43B 56.92C 557A 5.36B 5.47B
NC 500 ppm Ts 56.93B 57.91B 57.42C 563A 5.72A 5.68A
NC 1000 ppm T, 57.56B 58.54B 58.06BC  5.72A 5.64AB  5.68A
Amino acids (Aa) 5000 ppm Ts 57.19B 58.33B 57.76B 5.64A 558AB 5.61AB
NC 250+Aa 5000 ppm Te¢ 58.10AB 59.15AB 58.63B 5.64A 5.69AB 5.67AB
NC 500+Aa 5000 ppm T, 58.87A 59.80A 59.29A 5.52A 5.43B 5.48B
NC 1000+Aa5000 ppm Ts 58.18A 59.85A 59.33A 5.54A 5.35B 5.45B
New LSD 5% 1.43 151 1.08 0.21 0.28 0.19
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Table (6): Effect of a Micro-nutrients and Amino acid spraying on acidity, tannins and B. carotene of

Saidy dates during 2021 and 2022 seasons

Treatments Acidity Tannins B. carotene mg /1009
2021 2022 Mean 2021 2022 Mean 2021 2022 Mean

Control 0.211A 0.208A 0.210 0.513A 0.505A 0.509A 0.677B 0.685B 0.681C

NC 250 ppm 0.201B 0.197B 0.199 0.475B 0.467B 0.471B  0.705A 0.713A 0.709B

NC 500 ppm 0.198B 0.195B 0.197 0.468B 0.461BC 0.465B  0.710A 0.720A 0.715AB

NC 1000 ppm 0.193B 0.195B 0.194 0.457B 0.448BC 0.453BC 0.716A 0.725A 0.721AB

Amino acids (Aa) 0.199B 0.186B 0.198 0.470B 0.463B  0.467B  0.708A 0.715A 0.712AB

5000 ppm

NC 250+Aa 5000 0.187B 0.183B 0.185 0.443C 0.436C  0.440C  0.721A 0.728A 0.725AB

ppm

NC 500+Aa 5000 0.184B 0.180B 0.182 0.435C 0.430C 0.433C  0.725A 0.735A 0.730A

ppm

NC 0.178B 0.176B 0.177 0.426C 0.419C 0.423C  0.725A 0.730A 0.723AB

1000+Aa5000

ppm

New LSD 5% 0.008 0.009 0.006 0.022 0.026 0.018 0.025 0.023 0.18
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