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ABSTRACT: Field experiment was carried out at the experimental
Farm ,Faculty of Agriculture, Minufiya University, Shebin EI-Kom to study the
effect of application methods (soaking and coating of seeds) of some
macronutrients (N, P, K, Mg,Ca,S and their mixture) on growth , flowering ,
yield and its components and fiber quality of cotton (Giza 89 cultivar) during
2005 and 2006 seasons.

The obtained results showed that, the highest seed germination
characteristics (germination %, germination vigor % and germination rate)
were obtained by using seeds soaking or coating method with N element
followed by P, K, Mg, mixture, Ca and S, respectively.

Application of N element using coating method followed by P and K gave the
highest increase in the number of flowers and bolls setting / plant. So, it was
more effective in the increase of no. of open bolls / plant, boll weight, seed
index, seed cotton yield / plant and seed cotton yield /fed.

The highest values were obtained by using seed coating method with the
mixture of macroelements for fiber length and with N element for fiber
strength, fiber fineness and oil % in both seasons. However, the highest
values of fiber strength were obtained by the application of N element using
coating seeds in the first season and soaking seeds in the second
season.Reversely, the two application methods of all tested macroelements
had no significant effect on lint % in both seasons.

Kew words: cotton, macroelements, seeds coating and soaking,
germination, yield and quality.

INTRODUCTION

Cotton is considered the most important crop in Egypt. Therefore, many
trails were conducted to increase its productivity and improved its quality
through proper fertilization by macronutrients. In this concern, many
investigators reported that, yield and / or quality of cotton can be improved
by the application of macroelements such as N (Wahdan,1980, Randolph et
al, 1995 and Sabik, 1997), P (Hosny et al, 1988, Kadry et al, 1990 and
Analytic,1997), K (Makram and El-Shihawy,1995 and Randolph et al, 1995), Ca
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(XiaoFang et al, 2001 and Tewolde et al,2005) and Mg (Tewolde et al, 2005) as
well as macronutrients mixture (Janeczek et al, 2007) .

Nevertheless, the fertilization of cotton plants with macronutrients using
the traditional method (soil application) proved to be not ideal and significant
because that method led to not only fixation of the nutrients in the soil
(especially in heavy clay soil) but also leaching them during frequency
irrigation (especially in sandy soil). Therefore, now many attempts were done
to use other new application methods of fertilizes such as foliar application,
seed soaking, seed coating ... etc. In this respect, many investigators
reported that the productivity of cotton plant can be improved by the
application of macronutrients by using these methods such as foliar
application (wahdan, 1990 and Randolph et al, 1995); seed soaking (Hosny et
al, 1988 and Kadry et al, 1990) and seed coating (Seshadri and prased, 1998
and Gormus, 2002).

The aim of this investigation was to study the response of cotton plants to
two new application methods (seeds soaking and coating) of six
macronutrients and their effects on the productivity and quality of Egyptian
cotton (Giza 89 cultivar).

MATERIALS AND METHODS

Field experiment was carried out in the experimental Farm, Faculty of
Agriculture, Minufiya university during 2005 season and repeated in 2006
one. This experiment was done to study the effect of two application
methods (seeds soaking and coating) of seven macronutrient treatments (N,
P, K, Ca, Mg, S and their mixture) compared to control treatment on seed
germination, production and abscission of flower and bolls, yield and vyield
components, and technological characters of Egyptian cotton (Giza 89
cultivar). Each experiment included 15 treatments arranged in randamized
complete block design with four replications. The tested treatments were as
follows:

1) Control (tap water).

2) Seeds soaking in solution of urea (46.5% N) "N".

3) Seeds soaking in solution of calcium super phosphate (15.5% P,0s) "P".
4) Seeds soaking in solution of potassium sulphate (48% K,0) "K".
5) Seeds soaking in solution of calcium EDTA (10% Ca) "Ca".

6) Seeds soaking in solution of Magnesium sulphate (12%Mg) "Mg".
7) Seeds soaking in solution of micronic sulfur (80 % S) "S".

8) Seeds soaking in solution of mixture of N, P, K, Mg, Ca and S.

9) Seeds coating with urea (46.5% N) "N".

10) Seeds coating with calcium super phosphate (15.5% P,05)"P".
11) Seeds coating with potassium sulphate (48% K,0) "K".

12) Seeds coating with calcium EDTA (10% Ca) "Ca".
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13) Seeds coating with Magnesium sulphate (12% Mg) "Mg".

14) Seeds coating with micronic sulfur (80 % S) "S".
15) Seeds coating with mixture of N, P, K, Mg, Ca and S.

With regard to soaking treatments, the cotton seeds were soaked for 24
hours in solution of nutrient elements at a rate of 5 g/ liter water for each
tested macroelement and at a rate of 30 g /liter water for their mixture.

With regard to coating treatments, the cotton seeds were damped with a
solution of sticker sulistance (Triton B), then mixed with the tested nutrient
elements at a rate of 5 g / Kg seeds for each macroelement and 30 g /Kg
seeds for their mixture.

Preceding crop was Egyptian clover in the two seasons. Chemical
analyses for the experimental field was done at Sakha Agricultural Research
Station. Results are presented in Table (1):

Table (1): Chemical properties of the top experimental soil (Average of the
two seasons).
A) Chemical properties:

Soluble cations (meq /L) Soluble anions (meq /L)

Ka™ | Mg™ | Na K" || Cos” | Hcos cr SO,

8.15 | 3.29 | 81.97 1.20 | 27.13 7.58 21.67 43.16

B) Available macro and micronutrients:

Macronutrients (ppm) Micronutrients (ppm)

N P K Zn Mn Cu

Top soil (30-10) cm.

Each experimental plot consisted of 6 rows, 3.5 m long and 0.6 m width.
(plot area = 12.5 mz). The seeds were sown on 25 and 27 march in the first
and second seasons, respectively. All plots were soil fertilized with nitrogen
fertilizer at a rate of 60 kg N / fed in the form of urea (46.5 %) in two equal
doses, the first dose was added after thinning (before the first irrigation),
while the second dose was applied before the second irrigation. Phosphorus
fertilizer was soil applied during soil preparation in the form of calcium super
phosphate (15.5 % P,05) at a rate of 100 kg /fed.potassium fertilizer was
applied after thinning at a rate of 24 Kg K,o0 / fed. In the form of Potassium
sulphate (48 % K,0) .
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Characters studied:
A) Seed germination characters.
1- Germination %.
Samples of 100 seeds were germinated on towel paper and incubated at
25¢° for a period of 7 days. Germination percentage was calculated as

follows:
No. of germinated seeds

Total seeds X 100

Germination % =

2- Germination vigor %.

Samples of 100 seeds were germinated in coarse sand (3 cm depth) and
incubated at 25c° for a period of 7 days. Vigor percentage was calculated as
follows:

Vigor % = No. of germinated seeds X 100
Total seeds

3- Germination rate.

Germination rate of seeds were calculated by counting number of
seedling emerged during germination period after 4 days from sowing up to
four countins ( 2 days intervals) . It was calculated using the following

formula:
a+ (a+b) + (a+tb+c) +.....
(atb+c+....)n

Germination rate =

Where:  a = No. of germinated seeds at first count.
b = No. of germinated seeds at second count.
¢ = No. of germinated seeds at third count.
n = No. of counts.

B) Production and abscission of flowers and bolls.

During flowering period, five plants were marked at random at each
experimental plot . The following data was recorded on the main stem and
branches per each marked plant.

1) Number of flowers / plant.

2) Number of setting bolls / plant.

3) Abscission flowers / plant % =
No. of flowers / plant — No. of setting bolls / plant x 100
No. of flowers / plant

4) Abscission bolls / plant % =
No. of setting bolls / plant — No. of bolls at harvest / plant
No. of setting bolls / plant.

x 100

5) Total abscission % =
No. of flowers / plant — No. of bolls at harvest / plant

No. of flowers / plant. x 100
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C) Yield and yield components.
At first pick, random sample of ten guarded plants was taken and labeled
from each plot to determine the following characters.
1- Height of first fruiting node / plant. "cm"
2- Number of bolls / plant.

3- Boll weight."g".
4- Seed index (100 - seed weight)."g".

Seed cotton yield of the first pick

5- Earliness %= x100
Total seed cotton yield (first + second pick)

Weight of lint

o 0p =
6- Lint % Weight of seed cotton

x 100

7 - Seed cotton yield / plant."g".
8 - Seed cotton yield / fed. (Kantar, i .e 157.5 kQ).

D)Tchenological characters
I-Fiber characters.

Samples of lint were collected from each treatment at each replicate to
determine the following characters:
1-Fiber length (mm.): it was determined by the Digital Fibrograph.
2-Fiber fineness (micronaire): it was determined by Micronaire instrument.
3-Fiber strength (pressely index): it was determined by Pressely instrument.

[I-Seed quality.

Seed samples were collected from each treatment at each replicate to
determine the seed oil % according to the method described by A.O.C.S
(1985).

The data obtained for each character studied in each season were
statistically analysed according to the methods described by Snedecor and
Cochran (1967). The differences between the means of different treatment
were tested using the Duncan’s Multiple Range method (Duncan, 1955).

RESULTS AND DISCUSSION

(1) Seed germination:

The data in Table (2) showed the effect of application methods of the
tested macronutrients on seed germination characters (germination %,
germination vigor % and germination rate) in the two growing seasons.The
recorded data indicated that the application methods (soaking and coating)
of the tested macroelements (N, P, K, Mg, Ca and S) had significant effect for
all seed germination traits studied when they were applied separately or
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Table (2): Effect of application methods of macronutrients on seed
germination characters of cotton (Giza 89 cultivar) during 2005
and 2006 seasons.

racters
Germination % Germination vigor % Germination rate
Treatme
2005 season

Control 89.82 d 89.07 h 0.822 f
Soaking N 92.68 ab 92.07 ab 0.894 ab
Il P 92.31 ab 91.81 abc 0.887 abc
I K 91.62 bc 91.03 a-e 0.878 a-d
Il Mg 91.37 bc 90.40 c-f 0.867 a-e
I Ca 90.84 ¢ 89.41 fgh 0.850 def
Il S 90.55 cd 89.18 gh 0.830 ef
Il Mix. 90.88 ¢ 89.80 e-h 0.859 b-e
Coating N 93.20 a 92.80 a 0.899 a
Il P 92.42 ab 91.64 a-d 0.891 ab

I K 91.89 bc 91.10 a-e 0.885 abc

Il Mg 91.29 bc 90.91 b-e 0.878 a-d

I Ca 90.71 cd 90.60 c-f 0.859 b-e

Il S 90.56 cd 90.33 d-g 0.852 def

I Mix. 91.02 bc 90.75 cde 0.865a-e

2006 season

Control 88.34 f 90.27 h 0.852 b

Soaking N 92.71 ab 94.63 a 0.891 a
I P 92.14 abc 93.66 a-d 0.888 a

Il K 91.37 bcd 92.85 a-f 0.882 ab

I Mg 90.70 cd 92.30 c-g 0.876 ab

Il Ca 90.13 de 90.97 fgh 0.869 ab

I S 88.77 ef 90.55 gh 0.865 ab

Il Mix. 90.22 de 91.19 d-h 0.874 ab
Coating N 93.64 a 94.44 ab 0.897 a
Il P 92.64 ab 94.15 abc 0.889 a

I K 92.28 abc 93.10 a-e 0.882 ab

Il Mg 91.26 bcd 92.59 b-f 0.876 ab

I Ca 90.22 de 90.60 gh 0.872 ab

I S 89.55 def 90.26 h 0.870 ab

Il Mix. 90.00 de 90.98 fgh 0.874 ab
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mixed as compared with the control treatment through the two growing
seasons. In comparison among the tested macro elements, it can be noticed
that the application of N either by soaking or coating method produced the
highest values of the germination traits studied followed by P, K, Mg,
mixture, Ca and S in a descending order. The superiority of seed germination
chanactes studied by N application might by due of to the great impotan of
this element in the physiological process inside plants which probably
resulted to the tested macronutrients ,it can be detected that seed coating
method was superior to seed soaking for these traits studied.

(2) Production and abscission of flowers and bolls.

Data presented in Table (3) showed that total number of flowers and
setting bolls/plant were significantly increased by using the two tested
application methods of most tested macronutrients either separately or
mixed as compared with untreated plants in the two seasons . In comparison
among the tested macronutrients , the data show that the highest increase in
the number of flowers and bolls setting / plant were recorded by the
application of N element using coating method followed by P and K with
insignificant differences among them in the two seasons for both
characters . Moreover, the data show that the application of all tested
macronutrients either by soaking or coating methods reduced the abscission
percentage of flowers , bolls and their total, especially N, P and K elements,
compared to the untreated plants in both seasons.These results may be due
to the fact that the hormonal balance of plant seedling probably changed
with nutritional intensity. Thus, the promoting effect of N, P and K on flower
production and decreasing the abscission of bolls and this was reflected
consequently on increasing the number of setting bolls / plant, mainly
attributed to that, N is a component of IAA which inhibits abscission, and
cytokinins which mobilize nutrients to developing bolls and probably help
prevent senescence and decrease ABA content in leaves. Moreover, P and K
elements can change the cytokinins level and have a similar positive effect
on photo hormone content in the plant like N fertilization. In this concern,
other researchers found that soil application of N led to an increase in the
number of flowers / cotton plant (Wahdan, 1980, and Sabik, 1997) as well as
boll set % (EL- Sayed and Abd-Alla, 2002).
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Table (3): Effect of application methods of macronutrients on number of
flowers and number of setting bolls / plant and their
abscission percentages of cotton (Giza 89 cultivar) during
2005 and 2006 seasons.

Character o of flowers|  NO- Of Abscission %

/ plant settingbolls - |
Treatmm / plant flowers bolls total

2005 season
Control 19.88 g 14.98 i 24.64 a 33.10 a 39.46 a
Soaking N 24.90 ab 19.85 ab 20.24 b 18.41 ghi 34.94 abc
P 24.25 abc 19.45 bcd 19.79 ¢ 19.05 ghi 35.26 abc
K 23.92 bed 19.17 cf 19.82 ¢ 22.21 efg 37.64 abc
Mg 21.72 f 18.57 fgh 14.38 ef 27.75 bcd 38.07 ab
Ca 21.37 f 18.30 gh 14.28 ef 29.80 abc 39.75 a
S 20.07 g 17.97 h 14.89 ef 31.44 ab 38.61 ab
Mix. 22.17 ef 18.85 d-g 20.50 b 25.76 cde 36.74 abc
25.32a 20.12 a 18.65 cd 16.07 i 33.30 bc
24.47 abc 19.95 ab 18.65 cd 17.12 hi 3259 c
24.17 abc 19.67 abc 18.54 cd 19.84 ghi 34.39 abc
23.47 cd 19.07 c-f 18.65 cd 21.50 e-h 37.03 abc
22.95de 18.87 d-g 17.70 e 24.39 def 37.78 abc
22.27 ef 18.70 efg 16.03 ef 26.62 cd 38.43 ab
Mix. | 23.92 bcd 19.30 b-e 19.25 ¢ 20.46 f-i 36.22 abc
2006 season
Control 23.08 f 18.94 i 1790 a 25.90 a-d 39.20a
Soaking N 2557 a 22.35b-e 12.60 a-e 17.75d 28.11de
I P 25.30 abc 21.71 def 14.50 a-d 18.001d 31.30b-e
I K 25.14 a-d 21.19 efg 15.40 abc 18.90cd 31.60b-e
I 24.66 cde 20.73 fgh 15.90 ab 23.80a-d 35.90ab
I 24.20 e 20.22 ghi 16.40 a 24.30a-d 36.80ab
I 23.00 f 19.59 hi 14.40 a-d 25.20a-d 36.20ab
1l iX. 25.00 a-d 20.97efg 16.10 ab 22.10a-d 34.60abc
Coating 25.69 a 23.95a 6.70 e 21.80 cde 27.20e
I 25.49 ab 23.58 ab 7.48 e 22.85a-d 28.62 de
I 25.22 a-d 23.17 abc 7.94 de 23.33 ad 29.27 cde
I 24.72 b-e 22.37 b-e 9.47 b-e 26.88abc 33.83 a-d
I 24.44 de 22.34 b-e 8.58 de 29.59 ab 35.83 ab
I 24.21e 21.99 c-f 9.16cde 30.21a 36.71 ab
I iX. 25.00 a-d 22.79 a-d 8.81 cde 25.92 a-d 32.63 b-e
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(3) Yield and Yield components:

It is clear from the data recorded in Table (4) that, coating and soaking
application methods of the tested macronutrients had significant effect on
the cotton yield and its components (height of first fruting node / plant , no.
of open bolls / plant , boll weight , seed index , earliness % , seed cotton yield
/ plant and seed cotton yield /fed.) compared to untreated plants (control
treatment) in both seasons.

Moreover, it can be noticed that seeds coating with N element was more
effective for increasing each of no. of open bolls/ plant, boll weight, seed
index and seed cotton yield per plant and per faddan compared to the other
treatments in the two seasons. Such favorable effect of nitrogen element on
seed cotton yield may be due to adequate supply of the necessary nitrogen
uptake from root zone when the seeds were coated with it which led to more
dry matter accumulation and most yield components and consequently
increased seed cotton yield. In this respect, other investigators found that
seed cotton yield was increased by adding N element as soil application
method (Wahdan, 1980, Sabik, 1997, and El-Sayed and Abd Alla, 2002), foliar
application method (Wahdan, 1990) and seed coating method (Seshadri and
Prased, 1998).

On the contrary, the height of first fruiting node / plant and earliness
percentage were significantly decreased when the cotton seeds were coated
with or soaked in the tested macronutrients compared to untreated seeds in
both seasons.These results may be cleared that the application of tested
macronutrients caused more vegetative growth (plant height, no. of
vegetative branches and total dry weight / plant) and consequently resulted
in delaying maturity. However, in comparison among the tested
macroelements, it can be noticed that the application of S element either by
seed soaking or coating led to an increase in earliness % compared to other
tested macronutrients.This indicates that the cotton plants became more
early when their seeds were treated with S element.

The data in the same table show also that the lint% was not significantly
affected by soaking or coating methods of seeds in all tested macronutrients
compared to untreated seeds in both seasons. In this concern, many
investigators reported that application methods of macronutrients had no
effect on lint% by soaking method (Hosny et al, 1988) and by foliar
application (Wahdan, 1990).

(4) Technological characters of fibers and seeds.

It is clear from the data presented in Table (5) that the application methods
of the tested macronutrients led to significant increase in all technological
characters studied of fibers (fiber length , fiber strength and fiber fineness)
as well as seeds(oil %) as compared with that obtained from the control
plants in both seasons . The highest values of these characters were
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Table (4): Effect of application methods of macronutrient on yield and its
components of cotton (Giza 89 cultivar) during 2005 and 2006

season.
Characters |Height of| No. of Boll Seed Seed
: . Seed . .
first open weight index Earliness| Lint cotton | cotton
frui.node/| bolls/ (9.) ©) % % yield/pla. |yield/fed.
Treatment pl..cm) | plant 9. (g.) (kentar)
2005 season
Control 23.67a | 11.85i 2.07f 8.86h | 59.76a | 35.46a | 22.84f | 6.28h
Soaking N (21.97d-g| 16.19b | 2.80ab | 10.21ab | 54.41b | 38.61a |25.59ab | 8.19 ab
1 P 21.30 hi | 15.69 bc | 2.65a-d | 9.94 cd | 55.98ab | 36.20a | 25.24b | 7.88 bc
1 K | 21.77f-i |14.87cde| 2.50 a-f | 9.76 de | 56.18ab | 38.33a | 25.05bc | 7.59 cd

1 Mg |22.80 bc | 13.44fgh| 2.30cf | 9.38f | 56.32ab | 36.86a | 24.63d | 7.10 ef
1 Ca |23.37 ab |12.85ghi | 2.20ef 9.10g | 57.33ab | 36.13a |24.47de| 6.90fg

1 S 23.67a [ 12.32hi | 217ef | 8969 | 58.04ab | 34.49a | 24.29e | 6.56¢
1 Mix.| 22.50cde | 13.99efg | 2.40 b-f | 9.56e | 56.96ab | 36.55a | 24.29e | 7.35de
Coating N |21.85e-h| 16.90a | 2.90a | 10.31a | 56.0lab | 37.27a | 25.67a | 8.43a
1 P 21.17i 16.50a | 2.80ab | 10.13b | 56.03ab | 37.30a | 25.27b | 8.21 ab
1 K |21.42ghi | 15.85 bc | 2.70abc | 10.03c | 56.38ab | 38.73a | 25.00 bc | 7.86 bc

1 Mg |22.47cde|14.75cde| 2.50 a-f | 9.67 de | 56.93ab | 37.25a | 24.97c | 7.44de
1 Ca | 22.62cd |14.17def | 2.40 b-f | 9.49ef | 57.74ab | 36.12a |24.85cd | 7.16 ef

1 S 22.77bc | 13.72efg | 2.27 c-f 9.31f 56.75ab | 35.27a | 24.92¢c | 6.82fg
1 Mix.| 22.22c-f | 15.24bcd| 2.60a-e | 9.86 cd | 56.64ab | 38.17a | 25.17bc | 7.73 cd
2006 season
Control 22.65a 14.03 i 1.60d 8.94 ¢ 63.02a | 38.8la | 23.97¢ 7.20i

Soaking N |21.92bc|1837ab| 2.28a | 10.22ab | 61.72ef | 39.64a |27.97ab | 9.90 ab

1 P |21.68cd|17.68a-d| 2.22a |[10.03abc|61.86c-f| 39.10a | 27.37b | 9.37 bc
1 K 121.85bc|17.15b-e| 2.18ab | 9.91 bc |61.97 b-f| 39.64a |26.61bc | 8.98 cd
1 Mg |22.01bc [14.26 e-h| 2.12ab | 9.77 ¢ |62.18bcd| 38.10a | 25.80d | 8.35d-g
1 Ca |22.13bc |15.28 ghi| 1.89bcd | 9.48 def | 62.25 bc | 38.22a | 25.43 e | 7.94 fgh
1 S |2224ab|1463hi| 1.85cd | 9.12fg | 62.36b | 39.04a | 24.72f | 7.56 hi
1 Mix.| 22.00 bc |{16.32 fgh| 2.15ab | 9.89 bc [62.10 b-e| 39.90a | 23.95g |8.67 cde
Coating N |[21.86bc | 18.69a 235a | 10.33a | 61.68f | 38.85a | 28.49a 9.95a
1 P 21.28d |17.49bc| 2.30a | 10.22ab | 61.64f | 38.61a |[27.99ab | 9.76 ab
1 K 121.73bcd| 17.63cd | 2.28a | 9.99abc | 61.86¢c-f | 38.13a | 27.43b | 9.35bc

1 Mg |22.14bc | 16.35fg | 2.22a | 9.65cd | 62.01b-f | 39.50a | 26.32c | 8.51 def
1 Ca |22.17bc |15.67gh| 2.19ab | 9.58 de | 61.92c-f | 39.38a | 25.90d | 8.11 e-h
1 S |22.25ab |15.28ghi| 2.14ab | 9.47def 62.17bcd | 39.09a | 25.41e | 7.77 gh
I Mix. [21.99 bc | 16.38c-f | 2.25a | 9.87 bc |61.83def | 39.20 a | 26.66 bc | 8.79 cde
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Table (5): Effect of application methods of macronutrient on some
technological characters of fibers and seeds (Giza 89
cultivar)during 2005 and 2006 seasons.

Characters Fiber
Fiber length strength Fiber fineness

Treatments (mm.) (pressely (micronaire)
index)

2005 season
Control 29.93¢c 10.30 e 3.00h 20.85¢
Soaking 31.13 bc 10.77ab 3.66 bc 22.22 ab

I 30.87 bc 10.62 bcd 3.55 cd 22.05 abc
I 30.75 bc 10.57 bed 3.45 cde 21.87 a-d
1 30.42 bc 10.48 cde 3.31 def 21.61 cde
I 30.30 bc 10.43 cde 3.17 gh 21.48 def
I 30.08 ¢ 10.34 de 3.11 gh 21.08 fg
I iX. 31.43 abc 10.66 bc 3.00 h 21.72 b-e
Coating 31.63 ab 10.92 a 3.80 a 22.33 a
I 31.38 abc 10.72 abc 3.71 ab 22.17 ab
I 31.11 bc 10.65 bcd 3.55 cd 21.98 a-d
I 30.71 bc 10.58 bcd 3.43 cde 21.65 cde
I 30.41 bc 10.51 cde 3.39 def 21.46 def
I 30.07 ¢ 10.35de 3.25 fgh 21.34 ef
I iX. 31.78 a 10.80 ab 3.03 gh 22.07 bc
2006 season
Control 32.60b 9.13i 4.48 ef 21.70 b
Soaking 33.20a 10.25bc 5.10 a 23.22 a
I 33.00 a 9.96de 5.05 ab 23.03a
I 32.90 ab 9.85ef 4.88 bc 22.87a
I 32.80 ab 9.66fg 475 cd 22.50 ab
I 32.70 ab 9.47gh 4.55 def 22.37 ab
I 32.50b 9.35hi 4.49 def 20.19b
I iX. 33.30a 10.12cde 4.35f 22.71a
Coating 33.50a 10.56 a 4.59 def 23.25a
I 33.40a 10.19 bcd 4,92 bc 23.09 a
I 33.20a 10.03 cde 4.81 bc 2290 a
I 33.00 a 9.85 ef 475 cd 22.49 ab
I 32.80 ab 9.67 fg 472 cd 22.32 ab
I 32.90 ab 9.50 gh 453 def 22.11 ab
I iX. 33.53a 10.40 ab 439 f 22.67 a
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obtained by coating seeds with the mixture of macroelements for fiber length
(31.78 and 33.53 mm.) and by coating seeds with N element for fiber strength
(10.92 and 10.56 as pressely index ) and oil (22.33 and 23.25 % ) in the first
and second seasons , respectively . However, the highest values of fiber
fineness as micronaire reading were obtained from application of N element
using coating method (3.80) in the first season and using soaking method
(5.10) in the second season. It can be conducted from the above mentioned
results that these increament might be attributed to the essential role of
some macronutrients for increasing the endogenous contents of some
essential components as carbohydrates, protiens as well as increasing the
activities of some specific enzymes. In this respect, Tewolde et al (2005)
found that fiber strength, fiber strength and fiber fineness were significantly
increased by foliar application with some macroelements (N, P, K, Ca and
Mg). Moreover, Sabik (1997) found that oil % was significantly increased by
adding N element as soil application.
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	EFFECT  OF  APPLICATION  METHODS  OF  SOME MACRONUTRIENTS  ON  GERMINATION,  FLOWERING, PRODUCTIVITY  AND  QUALITY  OF  EGYPTIAN  COTTON (GIZA  89  CULTIVAR)
	ABSTRACT: Field experiment was carried out at the experimental Farm ,Faculty of Agriculture, Minufiya University, Shebin El-Kom to study the effect of application methods (soaking and coating of seeds) of some macronutrients (N, P, K, Mg,Ca,S and thei...
	B) Available macro and micronutrients:
	Samples of 100 seeds were germinated on towel paper and incubated at 25co for a period of 7 days. Germination percentage was calculated as follows:
	Samples of 100 seeds were germinated in coarse sand (3 cm depth) and incubated at 25co for a period of 7 days. Vigor percentage was calculated as follows:
	Germination rate of seeds were calculated by counting number of seedling emerged during germination period after 4 days from sowing up to four countins ( 2 days intervals) . It was calculated using the following formula:
	During flowering period, five plants were marked at random at each experimental plot . The following data was recorded on the main stem and branches per each marked plant.
	At first pick, random sample of ten guarded plants was taken and labeled from each plot to determine the following characters.
	Samples of lint were collected from each treatment at each replicate to determine the following characters:
	1-Fiber length (mm.): it was determined by the Digital Fibrograph.
	Seed samples were collected from each treatment at each replicate to determine the seed oil % according to the method described by A.O.C.S (1985).



