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ABSTRACT

Two field experiments were carried out in farmer fields during 2003 and 2004
summer seasons at Sherbeen, Dakhalia governorate to study the effect of UAN {Urea
ammonium nitrate, 32% N), agric. sulphur (S) and phosphorien (Biofertilizer)
apphcatlon under recommended dose of NPK fertilizers {70 N + 30 P20s + 24 K0 kg
fed") on cotton plant growth, seed cotton yield, lint percent, oil content of seeds and
protein content of kernel seeds of the Egyptian cotton varieties Giza 86, G. 87, G. 88
and G. BS.The results indicated that
1. The highest seed cotton yieldfed was realized from all varieties by foliar UAN
application under recommended dose of NPK (70 N + 30 P20s + 24 K;0 kg fed” )

2.Using phosphorien, UAN and S with NPK (70 N + 30 P20s + 24 K;0 kg fed™)
increased lint percent, plant height, No. of open bolls/plant, seed index and boll
weight in four cotton varieties.

3. The study showed the vital importance of soil analysis, which indicated low levels of
available N, P, K and S and the soil must be fertilized with the economically
beneficial amounts of these nutrients when cropped with cotton.

4. Protein, oil content in seeds and N, P and S contents fully developed leaves at the
beginning of flowering stage and were increased by using UAN, phosphorien and S
treatments application.

5. These clearly concluded that UAN, phosphonen and S treatments could be used
with NPK (70 N + 30 P30s + 24 KO kg fed” } under the Egyptian conditions as
effective for improving seed cotton yield and quality of cotton varieties Giza 86, G.
87, G. 88 and . 89. Meanwhile, these treatments lowered soil pH which resulted
in increasing th. availability of some nutrients as P and S in soil.

INTRODUCTION

Cottan is considered one of the major crops which plays an important
role in Egyptian economy. Egyptian cotton (Gossypium barbadense) is an
impcrtant cash crop for the Egyptian farmer, and a vital source of row
material for Egyptian income. The efforts of most agronomists are 10 increase
its productivity.

The intensive cultivation depletes the Egyptian soil of some plant
nutrients, which could be compensated by fertilizers application. The early
recorded results on cotton tertilization under local conditions indicated that
nitrogen is the limiting element for cotton production.

Suiphur compounds have been known as soil amendment to correct
soil alkalinity. Many studies as reported by Mathers (1970) stressed that the
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role of sulphur is to increase the availability of plant nutrients as.a result of its
oxidation to suiphuric acid. Hilal et al (1979) reported that when elemental
suiphur was well distributed in the top 10 cm of alkaline calacarous soils, it
exerted a better effect on soil properties as compared with the addition of
diluted suiphuric acid to the soil surface.

Interactions between added S and P received the attention of many
investigations, Aulakh and Pasrisha (1977) showed that the yield increased
with the application of § and P individually but decreased when & and P were
applied in different combinations. In Egypt, Eid and Hamissa, (1969), Yassen
et al.(1990), Khater et al, (1991), El-Akabawy et a/, (2000) and Abd Ei-
Magid, (2002) came to the same results.

The biofertilization like, (phosphorien} and sulphur on cotton are
studied by several Egyptian researchers who indicated that cotton plants
responded positively to phosphorin and sulphur (Neptune ef al, 1975,
Nasseem ef al., 1981, Bayoumi ef af., 1985 and Abd El-Magid., 2002).

This work aimed to study the effect of nitrogen (UAN), sulphur and
biofertilizer (phosphorien) treatments on cotton yield production for 4 varieties
of cotton.

MATERIALS AND METHODS

Two field experiments were carried out in farmer fields during 2003 and

2004 summer seasons at Sherbeen, Dakhalia govermnorate to evaluate the

effect of UAN {(Urea ammoenium nitrate, 32% N), agric. sulphur (S) and

phosphorien (Biofertilizer) application under recommended dose of NPK
fertilizers (70 N + 30 P,05 + 24 K,O kg fed™") on cotton varieties (Gossypium

barbadensel L.) Giza 86, G. 87, G. 88 and G. 849.

The expenment was designed in RCB with split plot design involving

16 treatments. Each treatment was replicated four times. So that, the total

treatments equal 84 plots. Each plot = 3x3.5 m. The used treatments were as

follows:

A. Varities:Giza 86 (v4), Giza 87 (vo), Giza 88 (vy) and Giza 89 (v4).

B. Fertilizer treatments: treatments could be illustrated as the following:

1. Control: N = 70 N kg fed”' as ammonium suiphate {20.5%Nj). the nitrogen
was added in two equai doses, the first after thinning (35 days aﬂer
sowing) and the second after one month later. P = 30 P,Os kg fed as
caicium superphosphate (15.5 % P,0s) and K= 24 K,O kg fed” as
potassium sulphate (48% K;O). the phosphorus and potassium were
applied during soil preparation before seeding.

2. Urea ammonium nitrate (UAN, 32% N): The applied rate was 10 N kg
fed'as foliar solution with two equal doses at 60 and 90 days from sowing
date as 300 L fed ™.

3. Sulphur application (200 S kg fed'1): Fine powder sulphur was that
applied during scil preparation before sowing.

4. Phosphorien (biofertilizer): The inoculation performed through mixing
seeds with the appropriate amount of this after coating with arabic gum as
adhesive material just prior to sowing.
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The soil is clayey in texture. The physical and chemical analysis of
the soil are shown in Tabie 1.

Table 1 :The physical and chemical analysis of the soil samples.

Available
Soil | O.M |caco’|caso™|so™| pH | EC_ Total { nutrients
D, o, 0, . -
Seasons |texture] % % ] rmquL(1.2.5) dsSm ppm | P K
T
Clayeyl 1.97 | 3.75 | 0.005 [1.52| 7.8 |0.52 | 815 {5.20| 375
squfn

2 Clayey| 1.97 | 25.41 | 0.013 | 3.7 | 8.3 {1.29 | 532 |4.90] 354
season

Cotton seeds were sown in April (‘l2‘h and 17" } in the first and second
seasons, respectively.

Seed contents were determined according to A O. A C. (1970), lint
percentage (%) was caicuiated as the ratio between weight of lint (g) and seed cotton
weight (g).

Plant samples were oven dried at 70% till a constant weight and the dry
weight was recorded. The plant materials were ground and sub-samples of 0.1{g)
were wet-digested using H.SO™4,-HCLO, mixture according to Peterburgsiki (1968).
Total nitrogen was determined by Kjeldahl method as aforementioned by Hesse,
{1971}, Phosphorus was determined calorimetrically at a wave length of 725 nm using
Ziess spectrophotometer {Spekol) as described by Jackson (1967), potassium was
determined using Gallen Kamp flame photometer as described by Jackson (1967).

All data were statistically analyzed according to the technique of analysis of
variance (ANOCVA) and the least significant differences between the treatment means
as published by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Effect of nitrogen, phosphorien and sulfur on seed cotton yield:
The data in Table 2 indicate that seed yield and lint percentage of
cotton were significantly affected with N, P and S application in 2003 and

2004 seasons.

Seed sotton yield, the most important parameter, was affected
positively and significantly by NPS appiication and its splitting. Pooled data
with respect seed cotton yield in Table 2 clearly indicate that fertilization of
cotton plants with UAN, $ and phosphorien caused a significant increased in
the seed cotton yield of cotton plants over their respective control. However,
the interaction effects of UAN, S and phosphorien were found to be
significant.

A synergistic effect of UAN, S and phosphorien application in
increasing seed cotton yield might be attributed to the enhanced root
activities and root nodulation of plants resuiting in a higher uptake of
nutrients and thereby increasing the vegetation growth and yield, similar
findings are absorbed by Rahee and Chahai (1977), Goos (1985), El-
Akabawy et al. {2000} and Abd-Magid (2002).
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Cotton yield and its components:

Datg in Table 2 reveal that fint % values were slightly increased by
the applications of the different treatments of UAN, S and phosphorien in
comparison with the contro! in both seasons. The lowest lint % values were
more effective by using UAN treatment on varieties G. 86, G. 87 and G. 88.

Table 2:Seed cotton yield (Kentar fed™) and lint percent as affected by
differant fertilization treatments.

2 Seed cotton yield {Kentar fed ™} Lint %
= A A
"‘g' Treat. 2003 [2004 |Averagelincreasei2003 12004 |Average |increase
> % %

ontrol | 7.97 | 8.35 | B.16 36.33 | 38.36 | 38.35
o JUAN 945 |1045] 095 | 2104 |39.41 | 39.80 | 39.61 | 3.29
= \Lﬁosph. 914 |10.16] 965 | 1826 | 4021 | 40.50 | 40.36 | 5.24
O Sujphur | 8.83 | 965 | 924 | 13.24 | 40.56 | 40.68 | 40.52 | 5.92
L.S.Dat0.05 | 1.23 | 1.92 065 ] 0.72

Control | 6.23 | 6.656 | 5.60 28.82 | 29.10 | 28.96
5 |[UAN 834 { 944 | 990 | 3474 | 2968 30.35 | 3002 | 3.66
" Phosph. | 8.12 | 911 | 9.62 | 30.57 | 3049 30.68 | 30.59 | 563
O ISulphur | 7.85 | 8.95 | 8.40 | 27.31 | 30.72 | 30.82 | 30.77 | 6.25
SDat005 | 152 | 1.88 0.50 | 0.58

Control | 6.77 | 7.84 | 7.15 32.27 ) 32.65 | 32.46
o [UAN 895 | 925 | 910 | 27.20 | 3355 33.72 | 3364 | 364
® IPhosph.| 842 [ 8.96 | 869 | 21.47 |34.20 | 34.35 | 34.28 | 561
O Suiphur | 8.15 | 6.74 | 8.45 | 18.05 | 34.50 | 34.65 | 34.58 | 6.53
LSDat005] 1.35 | 1.62 0.57 | 0.68

Control | 7.8 | 8.48 | 8.17 34.44 | 3510 | 34.77
~ [UAN 0.85 | 993 | 989 | 21.13 | 36.40 | 36.85 | 38.63 | 5.35
< Phosph. | 9.32 9.65 9.49 18.17 | 36.77 | 37.20 36.99 6.38
© Suiphur | 8.76 | 913 | 895 | 955 |37.19| 37.35 | 37.27 | 7.19
[SDat0.05] 1.50 { 1.95 0.68 | 0.69

As shown in Table 3, cotton plant characteristics were significantly
affected by UAN, S and phosphorien. The plant height which increased due
to UAN application can be ascribed to the nitrogen effect on all varieties.
Open bolls (O.B.) per plant, boli weight (B.W.) and seed index were
increased by using UAN, S and phosphorien treatments with ail cotton
varieties. The function of UAN, S and phosphorien in the cotton plants lies in
their participation in protein structure in the from of the nitrogen, $ and P
bearing amino acids (Koinov and Petkov, 1978 and Abdel-Magid, 2002).

As seen in Table 4, the mean values of N, P, K and S contents in the
developed coiton leaves at the beginning of flowering stage were increased
by affecting UAN, S and Phosphorien treatments applications. These
increases in N, P, K and S contents in the developed cotton leaves were
caused increase in cotton yield and may be due to the UAN, S and
phosphorien treatments to all cotton plants varietins which led to the
depletion of N, P, K and S in the soil solution during .he growth period of
plants.
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Table 3:Cotton characteristics as affected by different fertilization

treatments.
H Plant height | Seed index Open boll  |Boll weight
T | Treat {cm) {g) plant-1
8 .
> 2003 |2004 |2003 (2004 {2003 {2004 |2003 |2004
Control| 73.8 | 752 | 8.41 | 8563 | 68 | 72 | 245 | 248
UAN 778 | 793 | 976 | 985 | 72 | 74 | 253 | 258
@ (Phosph| 71.8 | 737 [ 1003 [ 1046 | 73 | 76 | 247 | 251
¢ [Suiphur| 72.3 | 745 | 10.80 | 10.87 | 7.6 | 7.8 | 251 | 256

LS.Dat005 200 | 179 | 215 | 198 | 071 | 040 | 046 | 032

Control | 69.7 727 | 870 | 8.76 5.7 6.5 210 | 2.15
UAN 729 | 764 | 1021 [ 10.42 ; 85 6.8 216 | 2.2
Phosph| 685 | 71.5 | 1043 | 1058 | 66 6.9 214 1 219
Sulphur{ 68.7 [ 71.2 | 10.76 | 1085 | 6.7 12 214 [ 223
S.Dat0.05) 156 | 186 | 1.36 | 1.20 066 { 036 | 066 | 0.39
Control | 724 | 748 | 883 | 8.86 59 6.8 214 | 219
UAN 75.8 | 78.3 | 10.50 ) 1063 | 6.2 6.9 219 | 2.26
2 Phosph| 72.2 [ 73.3 | 10.70 | 10.84 | 6.4 6.8 222 ) 227
¢ !Sulphur| 713 | 728 | 1080 | 1089 | 6.6 6.9 220 | 228

G 87

LS.Dat005) 100 | 098 | 210 | 1.00 | 080 | 028 | 0.59 [ 065
Control | 73.5 | 75.4 818 | 824 8.7 7.1 225 | 228
UAN 76.9 | 785 | 922 | 9.34 6.9 7.4 227 | 2.34
Phosph | 72.1 739 | 986 | 9.95 6.8 75 229 | 2.32
Sulphur{ 716 | 73.3 | 1021 } 1034 | 7.3 7.8 226 | 235
LSDat005, 096 | 075 | 100 | 185 | 070 { 046 | 0.71 | 0.75

5
o}

Cotton yieid response to UAN, S and phosphorien has been recorded
by several Egyptian authors (El-Aggory et al. 1991 and Abd el-Magid, 2002).

Seeds cotton of oil and Kemnel seeds content of protein:

Data of Table 5 reveal that, increasing oil % and protein % in the
seeds compared to control was significantly and positively correlated with
using UAN, S and phosphorien treatments in alt cotton varieties. Seed
content of oil % reached the maximum when using phosphorien and S but the
maximum seed content of protein % obtained by UAN treatment on all cotton
varieties. This result is in good agreement with that obtained by El.-Akabawy
et al. (2000), Abdel-Magid (2002) and Ragaa (1976).
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Table 4:Mean values of N, P, K and S concentrations of fully developed
cotton leaves as affected by different fertilization treatments.

" Nutrient Concentrations

o (%)

3 Treat. N P K s

]

= 2003 (2004 (2003 2004|2003 (2004 (2003 (2004
control 4.1 4.3 0.26 0.28 3.2 3.1 023 Q.22

° UAN 48 4.9 0.31 0.32 3.6 35 027 Q.26

@ Phaph. 45 4.6 0.28 0.28 3.4 3.4 0.24 0.26
Sulphur 4.7 4.8 0.29 0.31 35 3.3 0.22 0.35

L.S.D at 0.05 0.29 0.35 0.09 0.10 0.24 026 0.034 0,039
Control 3.9 3.7 0.27 0.25 3.1 3.0 0.21 0.20

] UAN 4.8 4.3 Q.30 0.31 3.7 35 0.25 0.27

o Phosph. 42 4.1 0.29 0.28 35 3.2 0.23 0.25
Sulphur 4.4 4.5 0.28 0.31 35 3.4 0.34 0.33

L.5.D at 0.05 0.22 0.28 0.07 0.09 0.3 0.28 0.032 0.036
Control 3.8 3.4 0.25 0.23 3.4 3.2 .24 0.22

@ AN 4.5 4.8 0.34 0.32 35 3.1 0.25 0.27

o Phosph. 4.3 4.1 0.32 0.34 3.3 3.2 0.24 0.26
Sulphur 4.3 4.7 0.30 0.35 3.5 3.4 0.33 0.35

L..S.D at 0.05 0.24 03t 0.08 0.1 0.28 0.27 0.034 0.039
Control 4.2 4.3 0.28 0.26 35 3.2 0.21 0.23

E UAN 4.7 49 0.33 (.29 36 3.4 0.25 0.28

& Phosph. 46 4.2 0.31 0.32 3.4 3.1 0.24 0.27
Sulphur 4.8 4.9 0.32 0.34 3.5 3.4 0.32 0.36

L.S.D at 0.05 0.20 0.25 0.c8 0.08 0.26 0.25 0.035 0.042

Table 5:0il and protein contents of the cotton seeds as affected by
different fertilization treatments,

Qil % Protien %
= a A
3 Treat. | 2003 | 2004 | Average | Increase | 2003 | 2004 | Average | increase
% %
Control 19.45 | 2063 20.04 55.13 | 56.36 55.75
g UAN 22.15 | 23.46 22.81 13.81 5825 | 5947 58.86 5.58
(.’5 Phosph. 22.83 | 23.95 23.39 16.72 5676 | 5865 57.71 3.52
Sulphur 23.20 | 24,24 23.77 18.61 5765 | 5074 58.70 5.29
L.5.D at0.05 0.45 0.54 0.72 0.36
| Control 18.76 | 1958 19.17 5345 | 5465 54.05
v UJAN 20.85 | 21.64 21.25 10.85 57.34 { 58.25 57.80 6.94
o Phosph. 20,64 | 21,95 21.30 1111 5683 | 5794 57.39 6.18
Sulphur 21.35 ) 21.87 21.51 12.73 58.47 | 58.85 58.66 8.53
L.S.Dat0.05 0.41 0.49 0.69 076
Caontrof 20,24 | 20.85 20.55 5662 | S745 57.04
3 UAN 21,37 | 22,42 21.90 6.57 5924 | 5095 59,60 4.49
o Phosph. 20.72 | 2167 21.20 3.16 60,35 | 6087 60.61 6.26
Sulphur 20.85 | 21.36 21.18 2.97 6059 | 61.15 60.87 6.71
L.S.D at 0.05 0.43 | 048 075 | 089
Caontrol 18.95 | 19.65 19.30 56.24 | 5725 56.75
'; AN 21.63 | 22.45 22.04 14.20 5865 | 58.52 £9.09 4.12
3 Phosph. 22.32 | 22.57 22.45 16.32 57.84 | 58.85 58.25 2.64
Sulphur 2215 | 22,48 22.32 15,65 5823 | 58,95 58.59 3.24
I..8.D at 0.05 0.48 | 051 0.85 0.85
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Fig({1):Relationship bhetween seed cotton yield (KentarFed™) and
Fertilizer treatments during 2003 and 2004 seasons.

CONCLUSION

Going through the data, it may be inferred that resuits lead further
support to the contention that nefits resulting from the use of UAN,
phosphorien and suiphur individual with NPK (70 N + 30 P,0s + 24 K,0O kg
fed™) are added to the cotton plants and the pH was lowered and reflected in
increasing the availability of soil nutrients and beneficial for better yield.
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