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ABSTRACT

The present investigation was carried out at Shandaweel Agriculture
Research Station during 2005 and 2006 seasons to study the effect of NPK
application levels on growth and seed cotton yield as well as its components of the
Egyptian cotton cultivar Giza 90 (Gossypium barb dense L.). A randomized complete
blokes design with four replicates was used. Nine treatments were as follows:
NPK;:45kgN +15kg P,0s  + 0 kg KxQf fed :

NPK::45kg N +225kg P05 + 24 kg K.Of fed
NPK.:45kgN +30kgP:0s  + 48 kg KOf fed
NPKi:BOkgN +15kgP:0s +0 kg KO/ fed

NPKs: 60 kg N +22.5kg Pz0s + 24 kg K20/ fed
NPKs:B0kgN + 30kgP.0s + 48 kg K0/ fed
NPKs 75 kgN +15kg P05 +0kgK0O/fed

NPK;:75kg N + 225 kg P20s5 + 24 kg K0/ fed
NPKg: 754N +30kg P,0s  + 48 kg KO/ fed

The results of these experiments indicated that plant height at harvest,
Number of fruiting branches/ plant, height of fruiting nodes, number of open bolls/
piant, boll weight, seed cotton yield/ plant and feddan were significantly increased by
tested treatments in both seasons. The greatest values of these traits were obtained
from the combined fertilization with 75 kg N + 30 kg P;Os + 48 kg K Offed.

INTRODUCTION

Fertilizers application levels is one of the mgst important aspects of
cotton {Gossypium babrdense, L.) production. In Egypt, the reduction of
cotton yield is the first problem facing the cotton producers. This reduction in
yield is due to many factors such as fertilizers application levels and pest-
cantrol management. Many researches were done in this field but the
problem was more difficult because this problem concerned with political
social and economic behavior of Egyptian farmers. In this respect, Abdallah
{1995), in Egypt, found that fertilizing cotton with 60 kg N + 30 kg P.0s; + 48
kg Ko/ fed gave the tallest cotton plants. The same result was obtained by
Abou Zaid, et af {1997}, in Egypt, with NPK rate of 60 kg N + 22.5 kg P05 +
24 kg Kqof fed. Ziadah and Eil-Shazly (1998) stated that foliar spraying with
75 kg N + 30 kg Pyos + 48 kg Ko/ fed significantly increased plant height in
both seasons. The same result was obtained by Mohsin et al {2004), in
Pakistan, with NPK rate of 150 kg N + 75 kg P,05 + 60 kg K;o/ ha. While, the
highest number of branches was obtained by Abdallah (1995), in Egypt, with
the combined 60 kg N + 30 kg P05 + 48 kg K;0/ fed and by Abou-Zeid et af
(1997}, in Egypt, at 60 kg N + 22.5 kg P05 + 24 kg K,0/ fed. Meanwhile, Abd
Ei-Malak et af {19897) in Egypt, mentioned that increasing NPK fertiiizer ievel
not only increased sympodial branches but also produced the first sympodial
branch at lower node on the main stem. Makram (1888), in Egypt, reported
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that number of open bolls per plant was significantly increased by increasing
NPK up to 75 kg N + 15 kg P05 + 24 kg K;o/fed. Other workers found that
increasing fertilization level increased number of open bolls per plant up to 69
kg N + 15 kg P:0s5 + 24 kg K0/ fed. (Ebaid, et al. 1988, in Egypt), and 60 kg
N + 30 kg P;05 + 48 kg K,of fed. (AbdEl-Aal, et al/. 1990, in Egypt. and
Mohsin et a/ (2004), in Pakistan, with NPK rate of 150 kg N + 75 kg P05 + 60
kg K-of ha. Radwan and AbdE!-Malak (1995) found that increased NPK rate
up to 69 kg N + 30 kg P.0s + 24 kg Ko/ fed increased boll weight. The same
results were obtained by Ziadah and El-Shazly (1998) in Egypt, and Mohsin
et al (2004} in Pakistan. The highest seed cotton yield / plant obtained by
Ziadah and Ei-Shazly (1998) at 75 kg N + 30 kg P05 + 48 kg Kof fed. While,
the highest seed cotton yield / fed or ha was obtained by Radwan and AbdEl-
Malak (1995), in Egypt, at the level 60 kg N + 30 kg P,0s + 24 kg Ko/ fed,
AbdEl-Malak, et af (1997), in Egypt at 60 kg N + 30 kg P05 + 48 kg Koo/ fed,
Ziadah and El-Shazly (1998) in Egypt, spraying with 75 kg N + 30 kg P05 +
48 kg K0/ fed and Mohsin et af (2004} in Pakistan, with NPK rate of 150 kg N
+ 75 kg P,os + 60 kg K0/ ha,

MATERIALS AND METHODS

Two field experiments were carried out at Shandweel Agricuiture
Research Station in 2005 and 2006 seasons to study the effect of NPK
application levels on growth, seed cotton yield and yieid components of
cotton cultivar Giza 90. Cotton seeds were sown at last weeks of March in
both seasons. Thinning was done at 30 days after sowing to two plants per
hill. Chemicals analysis of soil are presented in table (1).

Table {1): Chemical analysis of soil sample at 0 — 30 cm depth from the
surface in 2004 and 2005 seasons.

Soil characteristics 2004 2005
Texture Loamy sand Loam
Calcium carhonate % 1.39 1.24
Organic matter % 0.948 1.02
PH (1:2:5 suspension NPK) 7.30 ) 7.20
Total N (ppm) 795 702
Available P (ppm) 9.9 9.4
Available K {ppm) 386 448

The experimental design was a randomized complete bolocks with
four replications. NPK application levels i.e 45 kg N + 15 kg P;0s + 0 kg K;0,
45 kg N + 22.5 kg P;0Os5 + 24 kg K0, 45 kg N + 30 kg P,05 + 48 kg K0, 60
kg N + 15 kg PO + 0 kg K0, 680 kg N + 22,5 kg P.0O;5 + 24 kg K,;0, 60 kg N
+ 30 kg P,0s + 48 kg Kz0, 75 kg N + 15 kg P05 + 0 kg K0, 75 kg N + 22.5
kg 0205 + 24 kg kp0, and 75 kg N + 30 kg p,05 + 48 kg kzoffeddan.

The area of experimental plot was 19.5 m® (5m. length and 3.9m,
width} included 6 rows at 65 cm apart.Phosphorus fertilizer was added in the
form of calcium superphosphate (15.50% P.0s) before the first irrigation in
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each season. Nitrogen fertilizer was added in the form of ammonium nitrate
{33.5%N]). It was applied as a split application, the first was added before the
second irrigation and the second was applied before the third irrigation.
Potassium fertilizer was applied in the form of potassium suiphate (48%K;0)
before the fourth irrigation. The best cultural practices; i.e hard weeding or
pest control were applied as recommended for cotton production in
Shandweel! farm. Five guarded hills were randomly chosen from the three
inner rows in order to study the following characters:
A- Growth traits :

1- Plant height at harvest (cm).

2- Number of fruiting branches/plant.

3- Height of first fruiting node (cmj.

B- Yield and yield components:

1- Number of open bolls/plant.

2- Average holl weight in grams.

3- Average seed cotton yield / plant in grams

4- Seed cotton yield in kentars/feddan : seed cotton yield/plot in

kilograms was recorded and transformed to kentars/feddan{ one
kentar : 157.5kg: }

The collected data were subjected to analysis of variance
outlined by Snedecor and Cochran (1967) and the mean values were
compared using L.S.D at 5%.

RESULTS AND DISCUSSION

The results in table (2) show that, plant height at harvest, number of
fruiting branches/plant and height of the first fruiting node were significantly
increased by increasing fertilizers levels up to 75 kg N + 30 kg P05 + 48 kg
Ko/ feddan in both seasons. Such results may be attributed to the role of
NPK fertilizers levels on metabolism which consequently enhance growth
habits. Similar results were obtained by Abdallah (1995), AbdEl-Malak et a/
(2004).

Table (2): Effect of NPK application levels on growth traits in 2005 and
2006 seasons.

Seasons| NPKo | NPK, | NPK. | NPK; | NPK, | NPKs | NPK, | NPK; | NPK, t;;t L 5';.
Flant 2005 11132(112611053 13331205 124.2|143.5,1325 1378, * |23
height at
harvest | 2006 1115.2[114.2(107.5/1337]127.5/128.01141.51358]1354] * | 16
cm)
Number of |_2005 | 13.3 | 13.3 | 13.9 | 158 | 17.6 | 188 [ 207 | 223 | 235 * | 1.1
ruiting
Faranchesfp 2006 | 138153 |14.1 [ 183|214 | 220 235|103 |216! * [ 15
ant i
heightof | 2005 | 57 | 64 [ 65 [ 72 | 65 |62 173 |74 1756 * |05
the first
fruiting 2006 |53 68|71 |66 70621757273+ |os
node
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B- Yield and yield components:

The results in table{3) show that number of open boils/plant, boll
weight, seed cotton yield/plant and seed cotton yieid/feddan were significantly
increased by increasing fertilizers levels up to 75 kg N+30 kg P:os+ 48 kg
K20/ feddan in both seasons. This result may be due to the increasing P form
15 o 30 kg P,Os ffed K from0 to 48 kg/fed which maybe increased the
efficiency of N application at the high rate 75 kg Nfed. This means that N is
advisible to apply more than 60 kg N/fed. The results maybe due to the role
of NPK fertilizs encouraging early growth and increasing its elongation as well
as early appearance of bolls of cotton plant. Similar results were obtained by
AbdEl-Aai et al (1990), Radwan and El-Malak (1995), Ziadah and Shazly
(1998} and Mohsin et al (2004).

Table (3): Effect of NPK application levels on yield and its components
in 2005 and 2006 seasons.

Season] NPKe| NP, | NPK; | NPK, | NPK. NPKS | PG | NP, | NP, ot L':K"D
Fumber of | 2005 | 11.0 71,9 | T1.8 [ 144 [ 200|188 325183 [ 222 * | 15
ggﬁ’i”,g,am 2006 113|124 [ 132 (173|145 {159 | 137|160 162 | * | 15

Boliweight | 2005 [ 182 ]243[234 /229|214 [250[204(237[ 219 | * 1025
fam) 2006 [ 185192169 186/204[205(1.75]|155, 185 | * |10.20
Seed cotton | 2005 |23.65]26.22)|27.55/33.09/43.81]47.02|25.57143.58| 48.73 [ * | 592

{éﬂﬂpm oty | 2006 [20.99123.68(22.31/32.35|20.66(32.28|23.99(24.94] 30.15 | * | 4.05
ISeed cotton | 2005 | 4.45 | 5.37 | 6.28 | 7.25 | 9.92 | 9.97 | 8.30 1 .19 | 9.556 | ~ | 0.99
yield .

kentarfteq) | 2006 | 458 | 5.41| 599 | 7.27 | 830 [ 021 | 7.37 | 954 | 582 0.76
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