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ABSTRACT

Two field experiments were carried out at Gemmeiza Agricultural Research
Station, Gharbia Governorate during two seasons (2008 and 2009) to study the effect
of four aminototal concentration (i.e without, 1g/L, 2g/L and 3g/L) under three N
(15, 30. and 45 Kg N/fad.) and their interaction on leaf chemical composition, yield
and yield components of the Egyptian cotton cultivar, Giza 86. Results indicated that
the differences between N rates for leaf N content, number of fruiting branches / plant,
plant height, number of flowers and bolls / plant, earliness %, boll weight , seed cotton
yield per plant and per fad. were significant in the two seasons, where, boll setting %
and boll shedding % were significant in the first season only. Rate of N fertilizer 45 kg
N/fad. Gave the highest values for leaf N content, number of fruiting branches per
plant and plant height, where, 30 kg N/fad. Gave the highest values for leaf K content,
number of flowers and bolls per plant , boll weight, seed cotton yield / plant and per
fad., on the other hand, 15 kg N/fad gave the best values for earliness % in the both
seasons. The differences between 45 kg N/fad and 30 kg N/fad. were insignificant for
all studied traits in the both seasons. Foliar application of aminototal gave a significant
effect on leaf N and K contents, number of fruiting branches per plant, plant height,
number of flowers and bolls per plant, boll weight, seed cotton yield per plant and per
fad. on the other hand, earliness %, boll setting and boll shedding % were insignificant
in the two seasons. Foliar cotton plants with concentration of 3 or 2g/L from aminototal
gave the highest values of most studied attributes. The differences between 2g and
3g/L aminototal were in significant of all studied traits.The interaction between N rates
and aminototal concentration were significant for all studied traits except earliness %
in the two seasons. Also, results show that, fertilization cotton plants with 30 kg N/fad.
and sprayed with 2g/L aminototal increased the yield and yield components under
experiment soil conditions.

Keywords: Cotton, Nitrogen fertilizers. Aminototal, clay loam.

INTRODUCTION

Attainment of maximum vyield of cotton and improving its yield is
greatly dependent upon appropriate use of mineral N rates to avoid adverse
effects and losses of N, air pollution caused by extensive use of mineral N
fertilizer. Increasing the yield of cotton and improving has been achieved by
the appropriate use of mineral N rate Aminototal, a plant consisting of 17
kinds of free amino acids in L-amino acids form as shown in Table 1. It
improves the plant tolerance to stressed or adverse conditions i.e high
temperature, drought and salinity. Some amino acids play an important role in
permitting the plant to set and retain more bolls. Some amino acids play an
important role in synthesis of some hormons i.e auxins. Amino acids play an
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important role in photosynthesis by increasing chlorophyll concentration.
Also, amino acids act as chelating factor which help in transport and
absorption of micronutrients where, El- Shazly and EI- Masri (2003) found
that the low N rate (30 Kg/fad.) significantly increased leaf K content and
significantly decreased leaf N content in both seasons as compared with the
medium (60Kg N/fad.) or high N (90 Kg N/fad.) rates. The highest values of
seed cotton yield per plant as well as per fad. were obtained from plants
receiving the medium N rate (60 Kg N/fad.) followed by those receiving the
low N rate (30 Kg N/fad.) without any significant differences between these
two rates, while plants receiving the high N rate (90 Kg N/fad.) produced the
lowest values of these traits. However, Lichaohai et al. (1996) indicated that
amino acids foliar application to cotton significantly improves boll setting rate
and vyield increases ranged from 14.2 to 34.6% Agboma et al. (1997),
Gorham and Jokinen, (1998) and concluded that of foliar sprays of glycine
betaine improved the growth of field. Grown cotton in Pakistan when 3Kg/ha
applied at time of squaring. Also, to achieve higher yield of amino acids
application Kuzentsov et al. (2000) reported that mainly arginine, proline and
asparagines were severely accumulated in the cell sap of cotton plants grown
under water deficit to increase the resistance system under stress condition.
Also, Namich (2003) found that glycine betaine dose and time of application
had highly significant effects on chlorophyll, carbohydrate, phenolic
compounds, total amino nitrogen in cotton leaves and significant increased in
number of bolls and flowers per plant and seed cotton yield per fad.. Meek et
al. (2003) indicated that spraying cotton plants with glycine betaine improved
the yield and stress tolerance, also, Namich (2007) indicated that spraying
cotton plants with glycine betaine with 600g/fad. Under normal and drought
conditions tended to increase physiological processes i.e., stomatal
conductance, photosynthetic rate and this tended to a significant increase in
growth parameters i.e., number of nodes and fruiting branches, leaf area
index, dry weight per plant, root/ shout ratio and some chemical content in
cotton leaves i.e., chlorophyll A,B and carotein, Also, the application of
glycine beanie tended to a significant increase in number of flowers and bolls
per plant, boll setting and boll weight and seed cotton yield. Namich (2008)
found that spraying proline solution on cotton plants seemed to increase all
growth parameters and some chemical contents of leaves i.e. chlorophylls A
and B, carotein, Proline application resulted insignificant increases in nose of
flowers and bolls/ plant, boll setting, boll weight and seed cotton yield / plant
and also, to achieve higher yield of amino acids fertilization EI- Menshawi
(2008) studied effect of green stime foliar application with rates, 400, 600 and
800 g/fad., showed increased in plant height, total chlorophyll, carbohydrate,
total nitrogen content in cotton leaves, humber of fruiting branches, number of
flowers and bolls per plant, and boll setting percentage, while, non
significantly affected green stime sprayed on boll weight. Also, Ibrahim et al
(2009) found that application of arginine significantly increased number of
sympodia / plant, boll setting, number of bolls/ plant, boll weight and seed
cotton yield/fad.
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Table 1. Aminototal Contents.

Aminototal Concentrate (%) |Aminototal contents| Concentrate (%)
contents
Threonine 3.05-3.56 Valine 2.8-3.1
Aspartic 3.2-3.45 Methionine 0.23-0.31
Serine 3.76-4.49 Iso leucine 1.26-1.7
Glutamic 7.24-9.12 Leucine 1.98-2.8
Proline 2.23-3.5 Tyrosine 0.48-1.02
Glycine 1.87-2.43 Phenylalamine 1.03-1.78
A lanine 2.16-2.2 Lysine 1.39-2.3
Cystine 1.87-2.45 Histidine 0.42-0.9
Arginine 5.3-6.3

Thus, the objective of this study was to determine the optimum aminototal
concentration without risking yield loss and to determine the optimum combination of N
rates and aminototal concentration.

MATERIALS AND METHODS

Two field experiments were carried out at Gemmeiza Agricultural
Research Station, El- Gharbia Governorate, Egypt, during the two successive
seasons 2008 and 2009 to study the effect of foliar sprays of aminototal at
four concentration under three rates of mineral N and their interaction on leaf
nutrients content , boll set attributes and earliness, seed cotton yield and its
components of the Egyptian cotton Giza 86 cultivar (Gossypium barbadense,
L).

A split plot design with 3 replicates was used.
A- The main plots were devoted to the mineral N rates of :
a; - low rate (15 Kg N/fad.)
a,- Medium rate (30 Kg N/fad.)
as- The recommended N rate (45 Kg N/fad.).
B- The sub- plots contained the aminototal concentration of :
b;- Control (untreated), Zero.
b,- Low concentration (1 g/L).
bs- Medium concentration (2g/L).
b,4- High concentration (3 g/L).

The treatments of aminototal were applied as foliar sprays on cotton
plants during squaring stage, the commence of flowering stage (80 day from
sewing) and at the top of flowering (95 day from sewing) using hand
operated sprayer compressed at a low volume of 200 liter / fad. Nitrogen
fertilizer at the three tested rates was applied as ammonium nitrate (33.5% N)
in two equal splits after thinning (36 days after planting, two plants/ hill) and
before the following irrigation. In both seasons. Phosphorus fertilizer was
added at the rate of 22.5Kg P,Os/fad. as calcium superphosphate (15.5%
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P,0Os) during land preparation. Potassium fertilizer was soil added at the rate
of 24 Kg K,Offad. as potassium sulphate (48% K,0) in one dose with 1°
dose of nitrogen fertilizer. The plot size was 13 m® with 5 ridges of 65 cm
wide and 4 m long with hills 25 cm apart. Planting date was 1% April and 30
March in 2008 and 2009 seasons, respectively. The preceding crop was
Egyptian clover and corn in the first and second seasons, respectively.

All other cultural practices were followed as recommended in cotton
fields.

Soil analysis :
Soil analysis for the two seasons was carried out according to Jackson
(1973). The results of analysis is shown in Table 2.

Table 2: Analysis of the experimental soil :

Properties 2008 2009

pH 7.6 7.6
Texture Clay loam Clay loam

Ec (mmohs/cm/25°¢c) 1.2 1.1
Available N (ppm) 175 25
Available P (ppm) 16.5 13

Available K (ppm) 362 317.5
CaCO3 % 1.2 1.9

Parameters studied:
After 95, days from planting sample of 10 leaves was taken from the
upper 4" leaf on the main stem from each sub plot for the determine.
1- Nitrogen content in leaves (%) A.O.A.C. (1975).
2- Potassium content in leaves (%).
Total N was determine with using Micro-KJeldahl method as described
by Allen (1953), and total K content according to Chapman and Pratt (1961).
At harvest, plants of five guarded hills were taken at random from the
second ridge of each sub plot to determine:
3- Plant height (cm).
4- Number of fruiting branches/plant.
5- Number of total flowers / plant.
6- Number of total bolls /plant.
7- Boll weight (g).
8- Boll setting (%).
9- Boll shedding (%).
10- Earliness (%).
11- Seed cotton yield/plant (g)
12- Seed cotton yield/fad. (Kentar). Was calculated from the yield of the total
ridges of each sub plot.

Number of total bolls/ plant
Boll setting % = x 100
Number of total flowers/plant
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Seed cotton yield of 1% picking
Earliness % = x 100
Total seed cotton yield

Statistical analysis

Finally, all obtained data were subjected to analysis of variance and
treatment means were compared by L.S.D. test at the 5% level of probability
in the tow experimented season according to Gomez and Gomez 1983

RESULTS AND DISCUSSION

A- Effect of mineral N rates:
Leaf N and K contents :

Results in Table (3) show that different N rates gave a significant
effect on leaf N and K contents in both seasons. With regard to leaf N
content, the highest values were obtained from the high N rate (45Kg N/fad.)
followed by the medium rate (30Kg N/fad.), while the lowest values were
obtained from the low N rate (15 Kg N/fad.).

Table 3: Effect of Nitrogen rates and aminototal concentration on N and
K% after 95 days from sowing, number of fruiting branches/
plant and plant height at harvest in 2008 and 2009 seasons.

2008 Season 2009 Season
Nitrogen . . Amino total concentrations
rates (A) Amino total concentrations (B)| Mean (B) Mean
Without [ 1g/L [ 2g/L [ 3g/L Without [ 1g/L [2g/L | 3g/L

N%
15 Kg N/fad. 3.22 3.40 | 3.43 | 3.72 | 3.44 3.28 3.42 | 3.48 | 3.71 | 3.47
30 Kg N/fad. 3.39 3.68 | 3.82 | 4.05 | 3.74 3.54 3.8414.01| 4.07 | 3.86
45 Kg N/fad. 3.25 3.92 | 420 | 4.35 | 3.93 3.37 4.02 1428 | 436 | 4.01

Mean 3.29 3.67 [ 3.82 | 4.04 | 3.70 3.40 3.76 |3.92 ]| 4.05 | 3.78
L.S.Dat0.05| A0.03 B0.04 ABO0.06 A0.04 B0.05 AB 0.09
K%
15 Kg Nffad. | 1.75 219 | 250 | 241 | 221 |165| 2.07 | 240 | 231 | 211
30 Kg N/ffad.| 1.98 297 | 230 | 3.27 | 2.63 | 183 | 2.84 | 2.17 | 3.06 | 2.48
45Kg N/fad.| 2.41 155 | 263 | 241 | 228 | 225| 143 | 221 | 259 | 212
Mean 2.05 224 | 240 | 281 | 237 | 191 | 211 | 2.26 | 2.65 | 2.23
L.S.Dat 0.05] A0.01 B0.01 AB 0.02 A0.02 B0.04 ABO0.07
Number of fruiting branches per plant
15Kg Nffad. | 14 14 14 15 | 14.25 14 15 15 15.70 |14.92
30Kg N/ffad.| 14 |14.70| 15 |15.70 | 14.85 15 16 16 17 16.00
45 Kg N/fad. [15.70| 16 17 17 | 16.42 16 16 17 17 16.50
Mean 14.5614.90 | 15.33 | 15.90 | 15.17 | 15.00 |15.66 |16.00 | 16.56 |15.80
L.S.Dat0.05/A 0.5 B0.2 AB 04 A0.2 B 0.2 AB 0.3

Plant height, in cm
15 Kg N/fad. |139.00{139.80| 141.50 | 144.10 | 141.11 | 143 | 145| 149 153 147.5
30 Kg N/fad. |145.00{147.60| 150.70 | 152.80 | 149.02 | 153 | 155| 160 161 157.25
45 Kg N/fad. |151.00{156.00| 159.60 | 163.10 | 157.42 | 157 | 162 | 163 164 161.5
Mean 145.00( 147.8 | 150.60 | 153.33 | 149.18 | 151 | 154 | 157.33 | 159.33 |155.41
L.S.Dat0.05| A15 B 2.0 AB 2.3 A 3.8 B 27 AB 3.1
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From the same Table it could be noticed that the concentration of leaf N in
the second season is higher than the first season. This difference may be due
to that soil of the experimental site in the second season had higher N
content than in the first season (17.5 and 25 ppm) as shown in Table (2). In
this concern, Hamissa et al (2000), El- Shazly and EIl- Masri (2003) and
Ghodpage et al (2009) found that the low N rates significantly decreased leaf
N content.

With regard to leaf K content, the highest values were obtained from
the medium rates of N (30Kg /fad.) followed by the high N rate (45 Kg N/fad.),
while the lowest values were obtained from the low N rate (15 Kg N/fad.). In
both seasons. Leaf K content significantly decreased by increasing N rate
from 30 to 45 Kg N/fad. In this concern, El- Shazly and EI- Masri (2003) found
that low rate of N significantly increased leaf K content.

Results in Table 3 show that N rates exhibited significant differences
in plant height and number of fruiting branches/ plant in both seasons, in
favor of high N rate. This increase may be attributed to the increase in the
meristematic activity as well as production of auxin which encourage cell
division and elongation. In this concern, El- Sayed and El- Menshawi (2005)
found that increasing N fertilizer rate up to 80Kg /fad. significantly increased
final plant height and number of sympodia / plant, Prasad and Siddique
(2004) and Khan et al. (2005) found that plant height increased with
increasing rates of N.

Boll set attributes and earliness :

From Results in Table 4 it is clear that rates of N significantly affected
numbers of total flowers and total bolls per plant in both seasons and boll
setting and shedding percentages in the first season only. The medium N rate
(30 Kg N/fad.) had the highest values of humbers of total flowers and total
bolls per plant followed by the high N rate (45Kg N/fad.), while the low N rate
(15 Kg N/fad.) gave the lowest numbers. This result may be due to the
increase in number of fruiting branches / plant due to the medium and high
levels as compared with the low N rate which leads to bear more bolls. Also,
the medium rate significantly increased boll setting % and decreased boll
shedding % as compared with the high N rate in the first season, while the
increase in the second season was insignificant.

Rates of N had a significant effect on earliness % in both, seasons
(Table 5), in favor of the low mineral N rate. However, the lowest earliness
percentage was produced from the high N rate. In this regard, El- Shazly and
El- Masri (2003) found that number of fruiting positions/ plant, boll shedding
% and earliness % exhibited significant differences due to the variation in N
rates in both seasons, the high N rate (90 Kg N/fad.) significantly increased
the number of fruiting positions per plant and shedding % and significantly
decreased boll setting and earliness percentage in both seasons as
compared with the low N rate (30 Kg N/fad.) or the medium N rate (60 Kg
N/fad.) and Prasad and Siddique (2004) found that earliness showed a
declining trend with an increase in N rate.
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Table 4: Effect of nitrogen rates and aminototal concentration on
number of flowers per plant, number of bolls per plant, boll
setting (%) and boll shedding (%)in 2008 and 2009 seasons.

Nitrogen 2008 Season 2009 Season
ratesg(A) Amino total concentrations (B)| Mean |[Amino total concentrations (B)| Mean
Without | 1g/L | 2g/L | 3g/L Without [ 1g/L | 2g/L | 3g/L

Number of flowers / plant
15 Kg N/fad.| 26.70 [27.90|29.00[29.10|28.17 | 28.70 [29.2032.30|32.90] 30.77
30 Kg N/fad.| 28.10 |29.00|30.40[31.80|29.82 | 30.90 |33.20|34.1035.2033.35
45 Kg N/fad.| 29.30 | 30.2 |29.80|29.50|29.70 | 32.30 |[33.00]31.50|31.30|32.02
Mean 28.03 [29.0329.73|30.13|29.23 | 30.63 |31.80)32.63|33.13 | 32.04
LSDat005| AO0.3 B05 ABO0.9 A0.38 B.6 AB 1.00
Number of bolls per plant
15Kg Nffad. | 18.7 | 20.1 | 21.1 | 21.5 | 20.35 | 20.60 | 21.80 | 23.00 | 23.00 | 22.10
30Kg N/ffad. | 19.9 | 21.3 | 22.4 | 235 | 21.77 | 21.40 | 23.7 | 24.7 | 26.1 | 23.97
45Kg N/ffad. | 21.9 | 21.8 | 20.7 | 20.2 | 20.92 | 22.8 | 23.2 | 225 | 21.9 | 22.60
Mean 19.86 | 21.06 | 21.4 | 21.7 | 21.01 | 21.60 | 22.90 | 23.40 | 23.60 | 22.89
L.S.Dat0.05 | A0.2 B 04 AB 0.6 A04 BO5 ABO.8
Boll setting (%)
15 Kg N/fad. | 70.16 | 72.13 | 72.69 | 73.99 | 72.24 | 71.97 | 74.88 | 71.03 | 69.89 | 71.94
30 Kg N/fad. | 70.61 | 73.56 | 73.80 | 71.28 | 72.31 | 69.34 | 71.36 | 72.27 | 74.16 | 71.78
45 Kg N/fad. | 71.59 | 72.41 | 69.45 | 68.49 | 70.48 | 70.55 | 70.28 | 71.50 | 69.94 | 70.57
Mean 70.78 | 72.70 | 71.98 | 71.25 | 71.67 | 70.62 | 72.17 | 71.60 | 71.33 | 71.43
L.S.Dat0.05 | Al7 B NS AB 2.1 ANS BNS AB2.2
Boll shedding (%)
15 Kg N/fad. | 29.84 | 27.87 | 27.31 | 26.01 | 27.75 | 28.03 | 25.12 | 28.97 | 30.11 | 28.06
30 Kg N/fad. | 29.39 | 26.44 | 26.20 | 28.72 | 27.69 | 30.66 | 28.64 | 27.73 | 25.84 | 28.22
45 Kg N/fad. | 28.41 | 27.59 | 30.55 | 31.51 | 29.52 | 29.45 | 29.72 | 28.50 | 30.06 | 29.43
Mean 29.21 | 27.30 | 28.02 | 28.74 | 28.31 | 29.38 | 27.83 | 28.40 | 28.67 | 28.57
L.S.Dat0.05 | A13 BNS AB 2.9 ANS BNS AB 2.7

Seed cotton yield and its components :

Rates of N application had a significant effect on boll weight, seed cotton
yield per plant as well as per fad. in both seasons (Table 5). The increase of the
yield / plant in the medium N rate (30 Kg N/fad). was primarily caused by increased
boll weight and number of open bolls/plant and the increase in number of open
bolls / plant may be due to the increase in number of flowers/ plant and the ability of
plants o retain more bolls by decreasing shedding percentage. The significant
increase in boll weight due to the medium N rate may be due to that this rate had a
higher leaf K content as compared with the low or high N rates and K plays an
important role in many of the vital physiological processes in the plant, such as
transpiration, translocation of sugars and starch, protein formation and osmotic
regulation and this reflect on boll weight. The medium N rate significant increased
seed cotton yield per fad. by 1.05 and 0.65 kentar in the first season and by 1.40
and 0.73 kentar in the second season as compared with the low and high N rates,
respectively. The highest yield of plots which receiving the medium N rate (30 Kg
N/fad.) is mainly due to increased boll retention which leads to increase number of
open bolls/plant increased boll weight due to the positive effects of leaf N and K
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contents. In this concern El- Shazly and EI- Masri (2003) found that number of
open bolls and seed cotton yield per plant and per fad. Exhibited significant
differences due to the variation in N rates in both seasons, in favor of the medium
N rate, Prasad and Siddique (2004) found that number of bolls/plant and boll
weight significantly increased with an increase in N rate. The yield of seed cotton
significantly increased with an increase in N rate up to 80 Kg N/ha.

Table 5: Effect of Nitrogen rates and aminototal concentration on
Earliness, Boll weight, Seed cotton yield per plant and Seed
cotton yield in 2008 and 2009 seasons.

2008 Season 2009 Season
Nitrogen Amino total concentrations Mean [Amino total concentrations (B)| Mean
rates (A) (B)
Without[ 1g/L | 2g/L | 3g/L Without | 1g/L | 2g/L [ 3g/L

Earliness %
15 Kg N/fad.| 65.16 |65.30 | 64.70|63.50 | 64.66 | 68.20 | 68.00 |67.00 | 67.60 | 67.70
30 Kg N/fad.| 64.17 |64.00|62.30|63.20 | 63.41 | 64.10 |64.00|63.30|63.00 | 63.30
45 Kg N/ffad. | 62.21 |62.20 | 61.70 | 60.00 | 61.52 | 62.20 |62.10|61.20 | 61.00 | 61.62
Mean 63.84 |63.83| 62.9 [62.81|63.29 | 64.83 |64.70|63.83|63.86 | 64.30
L.S.D at 0.05 A 0.80 B NS ABNS A22 BNS ABNS
Boll weight (g)
15 Kg N/fad.| 3.02 3.15 | 323 | 3.27 | 3.17 | 3.13 | 3.23 | 3.32 | 3.40 | 3.27
30 Kg N/ffad.| 3.12 321 | 335 | 342 | 328 | 3.27 | 3.34 | 350 | 3.60 | 3.43
45Kg N/fad.| 3.17 325 | 317 | 317 | 319 | 3.36 | 342 | 3.38 | 3.36 | 3.38
Mean 3.11 3.20 | 325 | 3.28 | 321 | 325 | 3.33 | 3.40 | 345 | 3.36
L.S.D at 0.05| A 0.02 B 0.05 AB 0.09 A 0.04 B 0.04 AB 0.07
Seed cotton yield per plant (g)
15 Kg N/fad. | 40.70 | 42.37 | 46.77 | 47.60 | 44.36 | 43.73 | 46.63 | 50.33 | 51.97 | 48.25
30 Kg N/fad. | 42.70 | 45.23 | 48.53 | 49.90 | 46.59 | 48.23 | 51.27 | 53.73 | 54.67 | 52.05
45 Kg N/fad. | 44.77 | 46.47 | 47.10 | 45.63 | 45.82 | 49.37 | 52.17 | 51.17 | 50.07 | 50.69
Mean 4272 | 44.69 | 47.47 | 47.49 | 45.59 | 47.11 | 50.12 | 51.74 | 52.23 | 50.33
L.S.Dat0.05| A0.63 B0.71 AB1.22 A0.79 BO0.55 ABO0.95
Seed cotton yield fad.
15 Kg N/ffad.| 7.91 8.47 | 895 | 9.32 [ 8.66 | 852 | 9.23 | 9.72 | 10.06 | 9.39
30 Kg N/fad. 8.81 9.39 | 10.18 | 1045 | 9.71 | 9.55 | 1043 | 11.53 | 11.62 | 10.79
45Kg N/ffad.| 7.91 8.47 | 895 | 9.32 | 9.06 | 10.22 | 10.53 | 9.88 | 9.60 | 10.06
Mean 8.64 9.12 | 9.34 | 948 | 9.14 | 9.43 | 10.07 | 10.38 | 10.43 | 10.08
L.S.D at 0.05|A0.12 B 0.14 AB0.25 A0.11 B 0.13 AB 0.22

B- Effect of foliar application of aminototal concentration
Leaf N and K contents :

Results in Table 3 show that foliar application of aminototal gave a
significant effect on leaf N and K contents in both seasons. The maximum
value for leaf N and K contents were obtained from 3g/L. concentration
followed by 2g/L. and 1g/L.. The positive effect of the high concentration of
aminototal on leaf N and K may be due to proline may be a good storage of N
because of its metabolic proximity having already conversion to glutamic
acid, which considered a key compound in N metabolism. Furthermore, the
conversation of proline to glutamic acid, twg equivalents of NADPH are
produced making proline already available source of energy and reducing
power (Stewart and Lee, 1974). Proline plays role as an osomolytes for
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osmotic adjustment, buffering cellular redox potential (under stress
conditions) it also may cause cytoplasmic acidosis and maintaining
appropriate NADP+/NADPH ratios compatible with metabolism. In another
study. Namich (2003) found that glycine betaine had highly significant effect
on nitrogen in cotton leaves. In this concern, Namich (2008) found that
spraying proline solution on cotton plants had a significant increase in ions of
K" in cotton leaves.

Aminototal gave a significant effect on plant height and number of
fruiting branches / plant in both seasons (Table 3), the tallest plants and the
highest number of fruiting branches/plant were recorded by the high
concentration of aminototal (3g/L.), while the shortest plants and the lowest
number of fruiting branches/ plant were produced from untreated plots
(control). The increase in plant height due to the high concentration of
aminototal may be due to the increase in auxins in case of aminototal treated
plants which have a role in cell division and cell expansion, also, this increase
in plant height may be due to that amino acids act as chelating factor which
help in transport and absorption of micronutrients. i.e. Zn which involved in
the synthesis of indole acetic acid which play an important role in plant
growth. N plays an important role in increasing the meristematic activity as
well as production of auxin which encourage cell division and elongation. In
this concern, Namich (2007) reported that proline would be a good source of
energy and N for the plant under drought conditions. Also, she found that
spraying proline solution on cotton plants under normal and salinity conditions
had a significant increase on plant height and number of fruiting branches per
plant as compared with control and she attributed this increase to a
corresponding increase in photosynthesis pigments, photosynthesis rate and
carbohydrate content. In another study, Namich (2008) found that foliar
application of glycine betaine had significant increase in plant length and
number of fruiting branches per plant as compared with the control in both
seasons and Ibrahim et al. (2009) found that plant height was significantly
increased by arginine treatments in both seasons. The positive effect of
arginine on vegetative growth of cotton plants could be attributed to the high
concentration of endogenous hormones IAA, GA and cytokinins in treated
plants which appear to form a sink mobilizing the different nutrients which are
involved in building new tissues in treated plants.

Boll set attributes and earliness :

Results in Table 4 show significant differences among aminototal
concentrations for numbers of flowers and bolls per plant in both seasons.
The high concentration (3g/L) of aminototal had the highest values of these
two traits followed by the medium concentration (2g/L) without any significant
difference between these two treatments, while untreated plants (control)
gave the lowest values, this trend was true in both seasons. This increase in
numbers of total flowers and total bolls/ plant due to the high concentration of
aminototal is mainly due to the increase in number of fruiting branches/plant
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(Table 3) which bear more flowers and consequently more bolls. Also, results
in the same Table and Table (5) show that aminototal concentrations did not
affect boll setting and shedding percentages and earliness percentages in
both seasons. In this concern, Namich (2007) found that applying proline or
glycine under normal and different concentrations of salinity tended to
increase the numbers of flowers and bolls/ plant and boll setting percentage
in another study, Namich (2008) found that applying glycine betaine under
normal and water stress conditions tended to increase the numbers of flowers
and bolls/ plant and boll setting percentage and she attributed this effect to
the improving effects of glycine betaine on the physiological functions i.e.,
stomatal conductance and photosynthesis rate as well as increasing in
chemical contents of cotton leaves and lbrahim et al (2009) found that boll
setting percentage of cotton plants was significantly increased under the
effect of arginine.

Seed cotton yield / fad. and its components :

Aminototal significant effect on boll weight , seed cotton yield per
plant as well as per fad. in both seasons (Table 5). The highest values of
these traits were obtained from plants receiving the high concentration of
aminototal (3g/L) followed by the medium concentration (2g/L) without any
significant differences between these two concentration, while the lowest
values were obtained from the low concentration (1g/L) and untreated plants.
The increase number of open bolls/ plant may be due to that the increase in
aminototal concentration led to increase in number of fruiting branches/ plant
(Table 3) and consequently led to higher numbers of total flowers and bolls /
plants (Table 4). The increase boll weight in plants which receiving the high
or medium concentrations of aminototal was primarily caused by increased
leaf N and K contents (Tables 3). N plays an important role in photosynthetic
rate and accumulation of carbohydrates. K plays an important role in many of
the vital physiological processes in the plant, such as translocation of sugars
and starch. This leads to increase boll weight. The increase in seed cotton
yield/ plant is primarily due to the increase in number and weight of open
bolls due to the high concentration of aminototal. The high concentration of
aminototal increased seed cotton yield/fad. by 9.72, 3.95 and 1.5% in the first
season and by 10.60, 3.57 and 0.48% in the second season above that of
untreated plots, the low concentration and the medium concentration,
respectively. The increase in seed cotton/fad. in case of high rate or medium
rate may be due to the following : increase number of fruiting branches/ plant/
increased number of open bolls/ plant, boll weight and seed cotton yield /
plant. The positive effects due to aminototal treatments can be attributed to
that : amino acids in this compound play an important role in synthesis of
some hormones i.e. auxins and acts as chelating factor which help in
transport and absorption of micronutrients. Also, these amino acids play an
important role in protein synthesis and in photosynthesis by increasing
chlorophyll concentration and consequently led to best growth which reflected
on best yield. In this concern, Namich (2007) found that foliar application of
proline resulted in significant increase in yield and yield components in two
years, except of boll weight in one season. In another study, Namich (2008)
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found that foliar application of glycine betaine had a significant increase in
yield and yield components and she reported that this effect is mainly due to
improving effects of glycine betaine on the physiological functions i.e..,
stomatal conductance and photosynthesis rate as well as increasing in
chemical contents of cotton leaves. and lbrahim et al. (2009) found that
amino acid arginine significantly increased number of open bolls, boll weight,
seed cotton yield per plant as well as per fad..

C- Effect of the interaction :

Leaf N and K contents :

The interaction between N rates and aminototal concentration gave
significant effect on leaf N and K contents in both seasons (Table 3). The
highest values of leaf N content ware produced from the high N rates when
conjugated with the high concentration of aminototal (3g/L), while the lowest
values were obtained from the low N rates when using alone. With regard to
leaf K content, the highest values of this trait were produced from applying
the medium N rate (30 Kg N/fad.) when conjugated with the high
concentration of aminototal (3g/L), while the lowest values were obtained
from applying the low mineral N (15 Kg N/fad.) alone without aminototal
application.

Table 3 show that the interaction between N rate and aminototal
concentration gave insignificant effect on plant height at harvest in both
seasons, but it gave significant effect on number of fruiting branches / plant in
both seasons, where the highest values of this trait was produced from
applying 45KgN/fad. along with aminototal concentration and the lowest
values were obtained from the low N rate when combined with zero or the low
or the medium concentration of aminototal.

Boll set attributes and earliness:

The interaction between N rates and aminototal concentrations
significantly affected numbers of total flowers and number bolls/ plant, boll
setting and shedding percentages in both seasons (Table 4), with applying 30
Kg N/fad. along with 2g/L or 3 g/L of aminototal with regard to the number of
total flowers and bolls set/plant, while the lowest numbers were obtained from
applying 15 Kg N/fad. alone without aminototal application. Concerning boll
setting and shedding percentages, in the first season, the highest setting
percentages and the lowest shedding percentages were obtained from
applying 15Kg N/fad. along with 3g/L aminototal and from applying 30Kg
N/fad. along with 1g/L or 2g/L of aminototal. However, in the second season,
the highest setting percentages and the lowest shedding percentages were
obtained from applying 15Kg N/fad. along with 1g/L aminototal and from
applying 30 Kg N/fad. along with 3g/L aminototal, this result could be
explained in view of the following points :

The data in Table 5 show that the interaction between N rates and
aminototal concentrations gave insignificant effect on earliness percentage in
both seasons.
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Seed cotton yield/fad. and its components :

From Table (5) obtained that with increased the aminototal
concentrations from 1g to 3g / L increasing boll weight traits under same the
rate from the nitrogen, also, with increased the nitrogen rate from 15 to 45 kg
N/fad. Increasing boll weight traits under same the rate from the aminototal.
The interaction between N rates and aminototal concentration gave a
significant effect on boll weight, seed cotton yield per plant as well as per fad.
in both seasons (Table 5), in favor of applying 30Kg N/fad. when conjugated
with 3g/L aminototal or 2g/L aminototal, respectively. While, the lowest values
of these traits were obtained from applying 15Kg N/fad. alone without
aminototal application in both seasons.

A reference to Table 3 indicate that leaf N and K contents were
significantly increased due to applying 30 Kg N/fad. when conjugated with 3
g/L aminototal in both seasons as compared with the other treatments and
thus improved flow of assimilates and accumulate more dry weight in fruiting
organs, also, amino acids in aminototal compound enhance photosynthesis
and hence more photosynthesis seemed to be more available for cotton
growth and development. The positive effect of foliar feeding with aminototal
when conjugated with mineral N on seed cotton yield and its components is
mainly attributed to that :

This interaction significantly increased boll setting percentage and
numbers of total flowers and bolls set/ plant and this reflected on increasing
number of open bolls per plant.
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